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1. Introduction

The purpose of this compilation of data and computer calculations is

to assemble in a common document as much of the material necessary for the

analysis and interpretation of the IMP-7 (Explorer 47) data from the Johns

Hopkins University Applied Physics Laboratory experiment (hereafter denoted

as C~). The parameters used refer explicitly to the experiment configura-

tion as it was launched on September 22, 1972.' The only exception is that

the experimental calibration data in APPENDIX D refer to the configuration

of the CPME instrument as calibrated in March of 1971. Minor changes were

included in the final flight configuration and they are reflected in the

following compilation. Most of the entries are self-explanatory. Additional

information is contained in the heading to ~ach Section. Further detail can

be obtained from APPENDICES A, B, andC wherein listings of the computer pro-
grams used are given.



In the limit of gamma equals zero, flat energy spectrum, Eq. (1)
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2. Factors for Conversion of Counting Rates to Differential Fluxes

Since the passbands of the telescope have finite widths in terms of

incident energy/nucleon and the distribution of incident particles is not,

in general, constant over the passband interval, corrections for the spec-

tral shape should;be made in order to obtain the best estimate of the dif-

ferential flux at some point in the passband. If the ratios of adjacent

chan~els (raw count rates, see Section 3) are used to obtain an estimate

of gamma, the exponent in a power law spectrum in energy/nucleon can be
substituted into the following formula which expresses the differential
flux in terms of the counting rate:

4i (E ) (ytl) R
Y 'I -1 (1)=dE m G (Ev+1 EV+1) ,

u J,

where E" Em' Eu are the lower, midpoint, and upper edges of the passband,
respectively, G, the geometrical factor, and R, the count rate.

reduces to

When y = -1 the formula corresponding to Eq. (1) is

II ( ) = ~RT"-"""T""-"'"
dE Em G E log (E !E6)

m e u «/

The values of G, EJ,' Em' and Eu for each of the channels of the
telescope are given in Table 1.



I
I
I,
I
11
I
I
'I
'I)
'1'
,I,
I
I
'I
I
I
I'
I
.1

THE JOHNS HOPKINS UNIVERSITY

APPLIED PHYSICS LABORATORY -3-SILVIR SPRING. MARYLAND

TABLE 1

Channei G E,t E E
(cm2 m u

sr) (MeV/nuc1eon) (MeV/nuc1eon) (MeV/nuc1eon)

P1 1.51 .287 .394 .500P2 1.51 ·.500 .733 .966P3 1.51 .966 1.40B 1.85p4 1.51 ;L.85 3.175 4.50P5 1.51 4.50 6.20 7.90p6 1.51 7.90 10.B 13.7
P7 ·32 13·1 19.45 25.2pB .32 25.2 37·35 49.5P9 ·32 49.5 72.25 95.6 .PlO ~32 95.0 116.5 13B.Pll •32 190. 345. 500 .
en 1.51 .645 .908 1.17Q'2 1.51 1.17 1.455 1.74Q'3 1.51 1.74 3.02 4.30Q'4 1.51 4.30 7.9 11.5Q'5 ·32 11.5 18.75 26.Q'6 ·32 26. 39. 52.

(Z1-Z2) 1.51 .77 1.185 1.6Z2 1.51 1.6 2.4 3.2Z3 1.51 3.35 5.475 7.6

In the following tabulations, column 1 is gamma and the second and
following columns give the factor by which the counting rate should be
multiplied in order to obtain the differential flux in units of (number-
cm2-sec-sr-Mev/nucleon)-1.
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P 1 P 2 P 3 P 4 P 5 P 6 P 7 P 8 Pl0 Pl1GA""A P 9-6.00 1.838E 00 6.929E-Ol 3.719E-Ol 7.088E-02 1.144E-Ol 6.858E-02 '.462Z-01 6.056E-02 3.395E-02 5.720E-02 2.313E-03

'( -5.80 1.895E 00 7.220E-Ol 3.872E-Ol 7.598E-02 1.180E-01 7.065E-02 1.5 16E- 01 6.322E-02 3.535E-02 5.802E-02 2.506 E-03-5.·60 1.952E 00 7.516E-01 4.021E-Ol 8. 135E-02 1.216E-01 7.272E-02 1.569E-Ol 6.594E-02 3.677E-02 5.883E-02 2.711E-03-5.40 2.009E 00 7.817E-Ol 4.184E-Ol 8.698E-02 1.253E-Ol 7.460E-02 1.62 4E- 01 6.870E-02 3.822E-02 5.963E-02 2.929E-03
( -5.20 2.066E 00 8.121E-Ol 4.343E-Ol 9.286E-02 1.289E-Ol 7.688F.-02 1.678E-Ol 7.151E-02 3.968E-02 6.042E-02 3.160E-03-5.00 2.123EOO 8.429E-Ol 4.503E-Ol 9.900E-02 1.325E-Ol 7.895E-02 1.733E-Ol 7.435E-02 4.115E-02 6.118E-02 3.404E-03-4.80 2.180E 00 8.740E-Ol 4.665E-01 1.054E-Ol 1.361E-Ol 8.102E-02 1.788E-Ol 7.722E-02 4.264E-02 6.194E-02 3.660E-03
f -Q.60 2.237E 00 9.052E-Ol 4.827E-01 1.120E-Ol 1.397E-Ol 8.307E-02 1.844E-01 8.011E-02· 4.413E-02 6. 267E-02 3.929E-03-Q.40 2.293E 00 9.364E-Ol 4.990E-Ol 1.188E-Ol 1.433E-Ol 8.510E-02 1.898E-01 8.301E-02 4.563E-02 6.339E-02 4.209E-03-4.20 2.349E 00 9.677E-Ol 5.1522-01 1.258E-Ol 1.468E-Ol 8.710E-02 '.953E-Ol 8.591E-02 4.712E-02 6.409E-02 1I.501E-03
f -4.00 2.404E 00 9.988E-Ol 5.313E-Ol 1.330E-Ol 1.503E-Ol 8.908E-02 2.00n-Ol 8.881 E-02 4.861E-02 6.476E-02 4.802E-03-3.80 2.457E 00 1.030E 00 5.473E-Ol 1.404E-Ol 1.537E-Ol 9.102E-02 2.060E-Ol 9.169E-02 5.008E-02 6.542E-02 5.114E-03-3.60 2.510E 00 1.060E 00 5.631E-Ol 1.478E-Ol 1.571B-Ol 9.292E-02 2.113E-Ol 9.454E-02 5.153E-02 6.605E-02 5.433E-03-3.40 2.562E 00 1.090E 00 5.787E-Ol 1.553E-Ol 1.603E-Ol 9.477E-02 2.164E-Ol 9.736E-02 5.296E-02 6.666E-02 5.759E-03-3.20 2.612E 00 1.120EOO 5.939E-Ol 1.629E-Ol 1.635E-Ol 9.657E-02 2.214E-Ol '.OOlE-Ol 5.437E-02 6.725E-02 6.089E-03-3.00 2.660E 00 1.148E 00 6.088E-Ol 1.704B-Ol 1.666E-Ol 9.831E-02 2.263E-Ol 1.028E-Ol 5.574E-02 6.781E-02 6.422E-03
f -2.80 2.707E 00 1.116E 00 6.232E-Ol '.179E-Ol 1.696E-Ol 9.999E-02 2.310B-Ol ,.05SE-01 5.707E-02 6.834E-02 6.755E-03-2.60 2.752E 00 1.203E 00 6.371E-01 1.853E-01 1.724E-Ol 1.C16F.-Ol 2.356B-Ol 1.080E-Ol 5.835B-02 6.885E-02 7.087E-03-2.40 2.795E 00 1.229E 00 6.505E-Ol 1.926E-Ol 1.751 E-Ol 1.031E-Ol 2.399E-Cl 1.104E-Ol 5.958E-02 6.933E-02 1.415E-03
( -2.20 2.836E 00 1.254E 00 6.632E-01 1.996E-Cl 1.177E-Ol 1.046E-Ol 2.441E-Ol 1.128E-Ol 6~-076E-02 6. 978E-02 7.135E-03-2.00 2.874E 00 1.278E 00 6.753E-01 2.064E-01 1.801E-Ol 1.05.9E-Ol 2.480E-Ol 1.lS0E-Ol 6.187E-02 1.020E-02 8.046E-03-1.80 2.910E 00 1.300E 00 6.867E-01 2. 129E-0 1 1.824E-Ol 1.072E-Ol 2.511E-Ol 1.171E-Ol 6.292E-02 7.059E-02 8.3"4E-03• -1.60 2.944E 00 1.320E 00 6.973E-01 2.190E-Ol 1.845E-Ol 1.084E-Ol 2.551E-Ol 1.190E-Ol -6.389E-02 1.095E-02 8.628E-03-1."0 2.975E 00 1.339E 00 7.070B-Ol 2.2"7B-Ol 1.865E-Ol 1.0SSE-Ol 2.582B-01 1.208B-0 1 6.419E-02 7. 128E-02 8.893E-03-1.20 3.003E 00 1.356E 00 7.159E-01 2.299E-Ol 1.882E-Ol 1.105E-Ol 2.611B-Ol 1.225E-Ol 6.561E-02 1. 158E-02 9.138E-03
f -1.00 3.035E 00 1.373E 00 7.113E-Ol 2.354E-Ot 1.863E-Ol 1.171E-Ol 2.569E-Ol t.235E-Ol 6.916E-02 6."3"E-02 9.651E-03-0.80 3.050E 00 1.386E 00 7.309E-Ol 2.389E-01 1.912E-Ol 1.122E-Ol 2.659E-Ot 1.252E-Ol 6.700E-02 7.201E-02 9.560 E-03-0.60 3.010E 00 1.397E 00 7.370E-Ol 2.425E-Ol 1.924E-Ol 1.128E-Ol 2.618E-Ol 1.263E-Ol 6.756E-02 1.221E-02 9.732E-03
( -0.40 3.086E 00 1.407E 00 7.420E-01 2.456E-Ol 1.934E-Ol 1.134E-Ol 2.695E-Ol 1.273E-Ol 6.802E-02 7~24"E-02 9.871E-03-0.20 3.0S9E 00 1.415E 00 7.461E-Ol 2."81E-Ol 1.9"2E-Ol 1.138E-Ol 2.108E-Ol 1.280E-Ol 6.840E-02 7.251E-02 9.994E-030.00 3.109E 00 1.421E 00 7.492E-Ol 2.499E-Ol 1.948E-01 1.142E-Ol 2.117B-Ol 1.286E-Ol 6.868E-02 1. 261E-02 1.008E-02
( 0.20 3.116E 00 1.425E 00 7.512E-01 2.S11E-Ol 1.952E:-Ol 1.144E-Ol 2.124E-Ol 1.290E-Ol 6.887E-02 1. 274B-02 1.014E-020.40 3.120EOO 1.Cl27E 00 7.S22E-Ol 2.511E-Ol 1.954E-Ol 1.145E-Ol 2.727E-Ol 1.292E-0 1 6.896E-02 7. 277E-02 1.017E-020.60 3.121B00 1.427E 00 7.S22E-Ol 2.S17E-01 1.954E-Ol 1.145E-Ol 2.727E-Ol 1.292E-Ol 6.896 E-02 7.277E-02 1.017E-02
C 0.80 3.118EOO 1.I025F.00 7.512E-01 2.511E..C 1 1.952E-Ol 1.144E-Ol 2.724E-Ol 1.290E-Ol 6.887.E-02 7.2711E-02 1.014E-021.00 3.113EOO 1.421E 00 7.492E-01 2.499B-01 1.948E-Ol 1.142E-Ol 2.717E-Ol 1.286E-Ol 6.868E-02 7.267E-02 1.008E-02
C

,
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Al A2 A3 A4 A5GAI!IU A6 Zl Z2 Z3-6.00 6.950E-Ol 8.871E-Ol 7.038E-02 2.017E-02 7.357E-02 5."46E-02 3.323E-Ol 1.875E-Ol 5.275E-02
{ -5.80 7.193E-Ol 9.014E-Ol 7.560E-02 2.191E-02 7.812£-02 5.697E-02 3.492E-Ol 1.962E-0 1 5.603E-02-5.60 7.438E-Ol 9.156E-Ol 8.111E-02 2.376E-02 8.286E-02 5.954E-02 3.665E-Ol 2.050.E-Ol 5.945E-02-5.40 7.686£-01 9.296E-Ol 8.690E-02 2. 572E~02 8.771£-02 6.216E-02 3.8Q3E-Ol 2.141E-Ol 6.301E-02t -5.20 7.935E-Ol 9.433E-Ol 9.298E-02 2.781E-02 9.285E-02 6. "83E-02 4.025E-Ol 2.232£-01 6.668E-02-5.00 8.184E-Ol 9.568E-Ol 9.932E-02 3.002E-02 9.809E-02 6.753E-02 4.211E-Ol 2.326£-01 7.048E-02-4.60 8.434E-Ol 9.701£-01 1.059E-Ol 3.235E-02 1.035E-Ol 7.027E-02 4.400E-Ol 2.420E-0 1 7.439E-02t -4.60 6.683E-Ol 9.831E-Ol 1.126E-Ol 3.479E-02 1.090E-Ol 7.304£-02 4.592E-Ol 2.515E-Ol 7.840E-02-4.40 8.931E-Ol 9.958E-01 1.199E-01 3.735E-02 1.147E-Ol 7.582E-02 4.186E-Ol 2.611E-Ol 8.250E-02-4.20 9.178E-Ol 1.008E 00 1.272E-Ol 4.002E-02 1.204E-Ol 7.861E-02 4.981E-Ol 2.707E-Ol 8.667E-02
( -4.00 9.421E-Ol 1.020E 00 1.348E-Ol 4.279E-02 1.263E-Ol 8.140E-02 5. 177E-01 2.603E-0 1 9.091E-02-3.60 9.662E-Ol 1.032E 00 1.424E-Ol 4.565E-02 1.322E-Ol 8."18E-02 5.373E-Ol 2.699E-Ol 9.520E-02-3.60 9.698E-Ol 1.043E 00 1.503E-Ol 4.659E-02 1.361E-Ol 8.694E-02 5.568E-Ol 2.994E-01 9.951E-02f -3.40 1.013E 00 1.054E 00 1.582E-Ol 5.160E-02 1.441E-Ol 8.966E-02 5.762E-Ol 3.088E-Ol 1.038E-Ol-3.20 1.036E 00 1.06"E 00 1.661E-Ol 5.466E-02 1.500E-Ol 9.234E-02 5.95"E-Ol 3.180E-Ol 1.08lE-Ol-3.00 1.057£ 00 1.074E 00 1.741E-Ol 5.775E-02 1.559E-Ol 9.497E-02 6.142E-Ol 3.270E-Ol 1.12"E-Ol
C -2.80 1.079E 00 1.064E 00 1.820E-Ol 6.08"E-02 1.611E-Ol 9.752E-02 6.326£-01 3.358E-0 1 1.166E-Ol-2.60 1.099E 00 1.093E 00 1.899E-Ol 6.393E-02 1.674E-Ol 1.000E-Ol 6.504E-Ol 3.444E-Ol 1.207E-01-2.40 1.119E 00 1.102E 00 1.915E-Ol 6.698E-02 1.129E-Ol 1.024E-Ol 6.677E-Ol 3.526E-Ol 1.2"8E-Olf -2.20 1.137E 00 1.110E 00 2.050E-Ol 6.997E-02 1.782E-Ol 1.047E-Ol 6.643E-Ol 3.605E-Ol 1.286E-Ol-2.00 1.155E 00 1.117E 00 2.122E-Ol 1.288E-02 1.833E-Ol 1.068E-Ol 7.000E-Ol 3.679E-Ol 1.324E-Ol-1.80 1.171£ 00 1.124E 00 2.191E-Ol 7. 567E-02 1.881E-Ol 1.089E-Ol 7.1"9E-Ol 3.750E-Ol 1.359E-Ol( -1.60 1.186E 00 1.131E 00 2.256E-Ol 7.833E-02 1.927E-Ol 1.108E-Ol 7. 289E-0 1 3.815E-Ol 1.392E-Ol-1.40 1.200E 00 1.137E 00 2.317E-Ol 8.082E-02 1.969E-Ol 1.125E-Ol 7.418E-01 3.876E-01 1.423E-01-1.20 1.213E 00 1.142E 00 2.373E-Ol 8.312E~02 2.008E-01 1.142E-Ol 7.535E-0 1 3.931E-01 1.451E-01
( -1.00 1.224E 00 1.092E 00 2.475E-01 8.466E-02 1.999E-Ol 1.183E-Ol 7.659E-Ol 4.073E-01 1.451E-01-0.80 1.235E 00 1.151E 00 2.469E-01 8.7C8E-02 2.074E-01 1.169E-01 7.735E-01 4.025E-Ol 1.499E-01-0.60 1.244E 00 1.155E 00 2.508E-Ol 8.870E-02 2.101E-Ol 1.180E-Ol 7.816E-Ol 4. 063E-0 1 1.519E-01( -0.40 1.251E 00 1.158E 00 2.541E-01 9.007£-02 2.124E-Ol .1.189E-01 7.884E-01 ".095E-Ol 1.535E-Ol-0.20 1.251E 00 1.160E 00 . 2.567E-01 9.116E-02 2.142E-01 ·1.196E-01 7.938E-01 4.120E-01 1.548E-010.00 1.261E 00 1.162E 00 2.587E-01 9.198E-02 2.155E-Ol 1.202E-Ol 7.979E-Ol 4.139E-Ol .1.558E-Ol« 0.20 1.264E 00 1.163E 00 2.600E-01 9.252E-02 2.164E-01 1.206E-Ol 8.006£-01 4.152E-01 1.565E-010.40 1.266E 00 1.164E 00 2.606E-Ol 9.279E-02 2.169E-01 1.201E-01 8.019E-01 4.158E-01 1.568E-Ol0.60 1.266E 00 1.164E 00 2.606E-Ol 9.278E-02 2.168E-Ol 1.207E-01 8.019E-Ol 4.158E-Ol 1.568E-Ol·0.60 1.265E 00 1.163E 00 2.600E-01 9.251E-02 2.164E-01 1.206E-Ol 6.006E-Ol 4.152E-0·l 1.565E-Ol1.00 1.262E 00 1.162E 00 2.567E-Ol 9.196E-02 2.155E-Ol 1.202E-Ol 7.979E-Ol 4.139E-Ol 1.556E-01
(

(

c

(
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3. Factors for the Correction of P-Channel Counting Rates to Protons Only

The P-channels of the telescope have some response to particles heavier

than protons in addition to their primary response to protons. The amount

of "contamination" varies from channel to channel and with the steepness of ../\

Ithe energy spectrum. Appendix F contains figures which display the pass-

bands as functions of atomic number of the incident particles. For the P- I
'I
t
I'

channels the most important corrections to be applied are those for alpha

particles. P1 through P7 have some response to alpha particles. Using the

assumption that the proton and alpha spectra are characterized by the same

power law exponent over the passband of the channel in question, the ratio

of the response of the channel to protons R , to that of alphas, R is easily
p a

calculated from the known passbands in terms of the exponent of the power

law spectrum (in energy/nucleon) and the p/alpha ratio. I
I,
I
I
'I

y :} -1 (4)

where Epu and Ept are the upper and lower thresholds for protons, and Eau

and Eat are the upper and lower thresholds for alphas. The fraction of
the channels response that is due to protons is easily obtained as:

R
-L
Rtot

R 1
= -2..R 1 + R /Ra p a I

I
I
I
'I

Hence, one can use an estimate of the p/alpha ratio and the spectral ex-

ponent to obtain the faction of the response of the channel due to protons
via Eqs. (4) and (5).
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Initial estimates of the gamma and p/alpha ratio for putting into 4

and 5 can be obtained directly from the uncorrected raw count rate ratios

via the tables and empirical formulae in Section 7.

Table 2 gives the proton and alpha particle passband edges used in the

calculation of correction factors for various representative values of gamma

and p/dpha.

TABLE 2

Channel Proton Thresholds Alpha Thresholds
(MeV) (MeV/nucleon)

lower upper lower upper

Pl .287 .50 .104 .168
P2 ·50 .966 .170 .29
P3 .966 1.85 .295 1.74
p4 1.85 4.5 1.74 2.15
P5 4.5 7.9 2.15 2.75p6 7.9 13·7 2.85 58.
P7 13.7 25.2 60. 100.

(no alpha response in p8 through Pll)

In the following tabulation of data the leftmost column gives the

spectral exponent gamma and the remaining columns give the correction

factors to be applied for various values of the p/alpha ratio. Where the

correction factors differ significantly from unity, the user is reminded

to recall the assumptions made in this procedure in interpreting the
results.
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( PROTON CORR. FACTORS

{' Pl
PIA = 10. 20. 30. qO. 50. 6 O. 70. 80. 90. 100. 110.

( GAI!I!A
-6.00000 6.055E-02 1.1Q2E-Ol 1.620E-Ol 2.050E-Ol 2.q37E-0 1 2.789E-Ol 3.109E-Ol 3.q02E-Ol 3.671 E-O 1 3.919E-Ol q.lq8E-Ol-5.80000 7.333E-02 1.366E-Ol 1.919E-Ol 2.qOqE-Ol 2.835E-Ol 3.219E-01 3.565E-Ol 3.877E-Ol q. 160E-0 1 q.q18E-Ol q.651lE-Ol

( -5.60000 8.858E-02 1.627E-01 2.257E-01 2.799B-Ol 3.270E-01 3.683E- 01 q.049E-Ol Q.37QE-Ol 4.666E-0 1 Q.929E-Ol 5.167E-Ol-5.QOOOO 1.066E-Ol 1.927E-Ol 2.637E-Ol 3.232E-Ol 3.738E-Ol Q.173E-Ol 4.552E-Ol 1I.885E-Ol 5. 179E-Ol 5.IIQ1E-Ol 5.677E-Ol-5.20000 1.279E-Ol 2.268E-Ol 3.055E-Ol 3.697E-Ol 1I.230E-Ol 4.680E-Ol S.065E-Ol 5.398E-Ol 5.689E-Ol 5.945E-Ol 6.173E-Ol
( -5.00000 1.527E-01 2.649E-Ol 3.509E-Ol Q.188E-Ol 4.739E-Ol 5.195E-Ol 5.578E-Ol 5.904E-01 6.185E-01 6.431E-Ol 6.646E-Ol-4.80000 1.813E-Ol 3.069E-Ol 3.991E-Ol 4.697E-Ol 5.254E-Ol 5.705E-Ol 6.078E-Ol 6.392E-Ol 6.658E-Ol 6.889E-Ol 7.089E-Ol:"4.59999 2. 139E-Ol 3.524E-Ol 4.495E~01 S.2l2E-Ol 5.764E-Ol 6.202E-Ol 6.55eE-Ol 6.852E-Ol 7.101E-Ol 7.313E-Ol 7.Q96E-Ol
( -Q.39999 2.507E-Ol 4.009E-Ol 5.009E-Ol 5.723E-Ol 6.258E-Ol 6.675E-Ol 7. 008E-0 1 7.280E-Ol 7.507E-Ol 7.699E-Ol 7.863E-Ol-Q.19999 2.91QE-Ol Q.5HE-Ol S.S24E-Ol 6.220E-Ol 6.728E-Ol 7.116E-Ol 7.422E-Ol .7.669E-Ol 7.873E-Ol 8.04QE-Ol 8.190E-Ol-3.99999 3.359E-Ol 5.029E-Ol 6.028E-Ol 6.692E-Ol 7.167E-Ol 7.522E-Ol 7.798E-Ol 8.019E-Ol 8.199E-Ol 8.3Q9E-Ol 8.477E-Ol
( -3.79999 3.836E-Ol 5.545E-Ol 6.S12E-Ol 7.l3I1E-Ol 7.568E-Ol 7.887E-Ol 8.133E-Ol 8.327E-Ol 8.1185E-Ol 8.61SE-Ol 8.725E-Ol-3.59999 Q.336E-Ol 6.049E-Ol 6.967E~01 7. 538E-Ol 7.929E-Ol 8.212E-Ol 8.427E-Ol . 8.596E-Ol 8.733E-Ol 8.845E-Ol 8.939E-Ol-3.39999 1I.851E-Ol 6.533E-Ol 7.386E-Ol 7.903E-Ol 8.2119E-Ol 8.497E-Ol ·8.683E-Ol 8.829E-Ol 8.945E-Ol 9.01l0E-0.l 9.120E-Ol
( -3.19999 5.369E-Ol 6.987E-Ol 7.767E-Ol 8.226E-Ol 8.529E-Ol 8.7113E-Ol 8.903E-Ol 9.027E-Ol 9.126E-i)1 9.206E-Ol 9.273E-Ol-2.99999 5.881E-Ol 7.406E-Ol 8.107E-Ol 8.510E-Ol 8.771B-Ol 8.955E-01 9.090E-Ol 9.195E-Ol 9.278E-Ol 9.345E-01 9.401E-01-2.79999 6.37I1E-01 7.786E- 01 8.1I06E-01 8.755E-01 8.979E-01 9. 134E-01 9.248E-Ol 9.336E-01 9.Q06E-Ol 9.1162E-Ol 9.508E-01
( -2~59999 6.841E-Ol 8.12QE-01 8.666E-Ol 8.965E-Ol 9.154E-01 9.285E-Ol 9.381E-Ol 9.Q54E-01 9.512E-Ol 9.559E-Ol 9.597E-01-2.39999 7.273E-01 8.422E-Ol 8.889E-Ol 9.143E-01 9.303E-01 9.412E-Ol 9.492E-01 9.552E-01 9.600E-Ol 9.639E-01 9.670E-Ol-2.19999 7.66 8E-0 1 8.680E-Ol 9.079E-Ol 9.293E-01 9.427E-Ol 9.517E-0 1 9.584E-Ol 9.63QE-Ol 9.673E-O 1 9.705E-01 9.731E-Ol
( -1.99998 8.021E-01 8.902E-Ol 9.240E-0 1 9.419E-Ol 9.S30E-01 9.60SE-Ol 9.659E-Ol 9.701E-Ol 9.733E-Ol 9.759E-01 9.781E-Ol-1.79998 8.332E-Ol 9.090E-01 9.375E-Ol 9.523E-01 9.615E-01 9.677E-Ol 9.722E-Ol 9.756E-01 9.782E-Ol 9.804E-01 9.821E-01-1.59998 8.604E-Ol 9.249E-01 9.487E-01 9.610E-Ol 9.686E-01 9.737E-01 9.773E-01 9.80 rs-o t 9.823E-01 9.840E-01 9.855E-Ol
( -1.39998 8.837E-01 9.383E-01 9.580E-01 9.682E-Ol 9.744E-01 9.785E-Ol 9.816E-01 9.838E-01 9.856E-01 9.870E-01 9.882E-01-1.19998 9.037E-01 9.494E-01 9.657E-01 9.7QOE-Ol 9.791E-01 9.825E-01 9.850E-Ol 9.868E-Ol 9.883E-Ol 9.895E-Ol 9.904E-Ol-0.99998 9.20QE-01 9.586E-Ol 9.720E-01 9.788E-01 9.830E-Ol 9.858E-Ol 9.878E-Ol 9.893E-Ol 9.9 05E-0 1 9.9l4E-01 9.922E-01
( -0.79998 9.346E-Ol 9.662E-01 9.772E-01 9~828B-01 9.862E-Ol 9.885E-Ol 9.901E-01 9. 913B-0 1 9.923E-01 9.931E-Ol 9.937E-Ol-0.59998 9.46I1B-Ol 9.724E-Ol 9.815E-Ol 9.860E-Ol 9.888E-Ol 9.906E-Ol 9.920E-Ol 9.930E-Ol 9.937E-Ol 9.9114E-Ol 9.949E-Ol-0.39998 9.561E-Ol 9.776E-Ol 9.849E-01 9.887E-Ol 9.909E-Ol 9.924E-Ol 9.935B-Ol 9.9Q3E-Ol 9.9119E-Ol 9.95qE~01 9.958E-Ol
( -0.19998 9.642E-Ol 9.818E-Ol 9.878E-Ol 9.908E-Ol 9.926E-Ol 9.938E-Ol 9.947B-Ol 9.954-E-Ol 9.959E-Ol 9.963E-Ol 9.966E-Ol0.00002 9.708E-Ol 9.852E-Ol 9.901E-Ol 9.925E-Ol 9.9QOE-01 9.950E-01 9.957E-Ol 9.963E-Ol 9.967E-Ol 9.970E-Ol 9.973E-Ol0.20002 9.763E-Ol 9.880E-Ol 9.920E-01 9.9110E-Ol 9.952E-Ol 9.960E-Ol 9.965B-Ol 9.970E-Ol 9.973E-Ol 9.976E-01 9.978E-Ol
( 0.40002 9.807E-Ol 9.903E-Ol 9.935E-Ol 9.951E-Ol 9.961E-01 9.967E-Ol 9.972E-Ol 9.975E-Ol 9.978E-Ol 9.980B-Ol 9.982E-Ol0.60002 9.844E-01 9.921E-Ol 9.947E-Ol 9.960E-Ol 9.968E-Ol 9.97QE-Ol 9.977E-Ol 9.980E-Ol 9.982E-O 1 9.98QE-Ol 9.986E-Ol0.80002 9.873E-Ol 9.936E-Ol 9.957E-Ol 9.968E-Ol 9.974E-Ol 9.979E-Ol 9.982B-Ol 9.98I1E-Ol 9.986E-Ol 9.987E-01 9.988E-Ol
( 1.00002 '9.897E-0 1·_-9. 948E-Ol 9.966E-Ol 9.97I1E-Ol 9.979E-Ol 9.983E-01 9.985E-Ol 9.987E-01 9.988E-Ol 9.990E-Ol 9.991E-Ol'----'
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( PROTON CORR. PACTORS

( P2
PIA = 10. 20. 30.• 40. 50. 6 O. 70. 80. 90. 100. 110.

f GAit!!!
-6.00000 4.489E-02 8.593E-02 1.236E-0 1 1.583E-Ol 1.903E-01 2.200E-01 2.476E-Ol 2.733E-Ol 2.973E-Ol 3.197E-Ol 3.408E-Ol-5.80000 5.526E-02 1.047E-01 1.493E-Ol 1.896E-01 2.263E-Ol 2.598E-Ol 2.905E-Ol 3.188E-Ol 3.449£-01 3.691E-Ol 3.915E-01

( -5.60000 6.787£-02 1.271E-Ol 1.793E-Ol 2.256E-Ol 2.669E-Ol 3.040E-01 3.376E-Ol 3.681£-01· 3.959£-01 4.213E-01 4~1I47E-Ol-5.40000 8.312£-02 1.535E-Ol 2.138E-Ol 2.661E-Ol 3.119E-01 3.523E-01 3.882E-01 4.204E-01 4.493E-Ol 4.755E-01 4.993E-Ol-5.20000 1.015E-Ol 1.842E-Ol 2.530E-Ol 3.111E-01 3.608E-Ol 4.039E-Ol 4.414E-Ol 4.746E-Ol 5.040£-01 5.303E-Ol 5.540E-01
f -5.00000 1.233E-01 2.195E-Ol 2.967E-Ol 3.600E-Ol 4.129E-01 4.577E-Ol 4.961E-Ol 5.295E-Ol 5.587E-Ol 5.845£-01 6.07I1E-Ol-4.80000 1.1191£-01 2.596E-01 3.446E-Ol 4.121E-01 4.670E-01 5.126E-Ol 5.509E-01 5.837E-Ol 6. 120E-0 1 6.367E-Ol 6.585E-01-4.59999 1.793E-01 3.041E-Ol 3.959E-Ol 4.663E-01 5.221E-01 5.673E-01 6.0116E-Ol 6.361E-01 6.629E-Ol 6.860E-Ol 7.062E-Ol
( -4.39999 2.141E-Ol 3.527E-Ol 4.497E-Ol 5.214E-0 1 5.766E-Ol 6.204E-Ol 6.560E-Ol 6.855E-Ol 7.103E-Ol 7.315E-Ol 7.1198E-Ol-4.19999 2.536E-Ol 4.046E-Ol 5.048E-Ol 5.761E-Ol 6.295E-Ol 6.709E-Ol 7.040E-Ol 7.310£-01 7.536£-01 7.726£-01 7.889E-Ol-3.99999 2.977E-Ol 4.588£-01 5.598E-Ol 6.290£-01 6.7958-01 7.178£-01 7.qaOE-Ol 7.723£-01 7.923E-0 1 8.091£-01 8.2311£-01
( -3.79999 3.460E-01 5.142£-01 6.135E-Ol 6. 79lE-0 1 7.257E-Ol 7.605E-Ol 7.874E-Ol 8.089£-01 8.265E-Ol 8.II11E-O 1 8.534E-Ol-3.59999 3.979E-Ol 5.692E-Ol 6.647E-Ol 7.255E-Ol 7.676E-Ol 7.986E-01 8.222E-01 8.409E-Ol 8.560E-Ol 8.685E-Ol 8.791E-Ol-3.39999 4.52iE-Ol 6.227E-Ol 7.123E-Ol 7.675E-Ol 8.049E-Ol 8.320£-01 8.525E-Ol 8.685E-Ol 8.813E-01 8.919E-Ol 9.008E-Ol
( -3.19999 5.077E-Ol 6.735E-Ol 7.551£-01 8.049£-01 8.376E-Ol 8.609E-Ol 8.783E-Ol 8.919£-01 ·9.027E-Ol 9.116£-01 9.190E-Ol-2.99999 5.632E-Ol .7.206£-01 7.946E-Ol 8.376E-Ol 8.657£-01 8.855E-Ol 9.003E~01 9.116£-01 9.207E-Ol 9.280£-01 9.341E-Ol-2.79999 6.172E-Ol 7.633E-Ol 8.287E-Ol 8.658E-01 8.897E-01 9.063E-Ol 9.186E-Ol 9.28lE-Ol 9.355£-01 9.416£-01 9.466E-Ol
( -2.59999 6.686E-01 8.014E-Ol 8.582E-Ol 8.898E-Ol 9.098E-Ol 9.237E-Ol 9.339E-01 9.417E-01 9.478E-01 9.528E-Ol 9.569E-Ol-2.39999 7.16I1E-Ol 8.348E-Ol 8.834E-Ol 9.099E-01 9.266E-01 9.381E-01 9.465E-01 9.528E-01 9. 579E-Ol 9.619E-Ol 9.653E-01-2.19999 7.598E-Ol 8.635£-01 9.047£-01 9.268E-01 9.405E-Ol 9.500E-Ol 9.568£-01 9.620E-Ol 9.66lE-Ol 9.694E-01 9.721E-Ol
( -1.99998 7.985E-Ol 8.880E-Ol 9.224E-Ol 9.407£-01 9.520E-Ol 9.596E-Ol 9.652E-Ol 9.694E-Ol 9.727E-Ol 9.754£-01 9.776E-Ol-1.79998 8.325E-Ol 9.086E- 01 9.371E-01 9.52lE-01 9.613E-Ol 9.675E-01 9.721E-01 9.755£-01 9.781£-01 9.803E-Ol 9.820E-Ol-1.59998 8.617E-Ol 9.257E-Ol 9.492E-Ol 9.614E-Ol 9.689E-0 1 9.740E-Ol 9.176E~01 9.803E-Ol 9.825E-0 1 9.842E-Ol 9.856E-Ol
( -1.39998 8.866E-Ol 9.399E-01 9.591£-01 9. 690E-0 1 9.751£-01 9.791E-Ol 9.821E-01 9.843£-01 9.860E-0 1 9.874E-Ol 9.885E-01-1.1-9998 9.076E-Ol 9.515E-01 9.672E-Ol 9.752E-01 9.800E-Ol 9.833E-01 9.851£-01 9.874E-Ol 9.888E-Ol 9.899E-Ol 9.908E-Ol-0.99998 9.2119E-Ol 9.610E-Ol 9.737£-01 9.80lE-01 9.840E-01 9.866E-01 9.885£-01 9.900E-01 9.911E-01 9.919E-Ol 9.921£-01
C -0.79998 9.394E-01 9.687E-Ol 9.789E-Ol 9.841E-Ol 9.873E-01 9.894E-01 9.909E-Ol 9.920E-Ol 9.929E-0 1 9.936E-Ol .9.942E-Ol-0.59998 9.512£-01 9.750E-01 9.832E-Ol .9.873E-01 9.898E-01 9.915E-Ol 9.921£-01 9.936£-01 9.943E-Ol 9.9119£-01 9.95I1E-01-0.39998 9.608£-01 9.800E-Ol 9.866£-01 9.899E-01 9.919£-01 9.932E-Ol· 9.942£-01 9.949E-01· 9.955£-01 9~959E-01 9.963E-01
« -0.19998 9.686E-Ol 9.840E-Ol 9.893E-Ol 9.920E-Ol 9.936E-01 9.946E-Ol 9.954E-01 9.960E-Ol 9.964£-31 9.968E-Ol 9.971E-Ol0.00002 9.749E-01 9.873E-Ol 9.915E-Ol 9.936E-01 9.949E-Ol 9.957E-Ol 9.963E-Ol 9.968E-Ol 9.971E-Ol 9.97I1E-Ol 9.977E-010.20002 9.800E-Ol 9.899£-01 9.932£-01 9. 949E-0 1 9.959E-01 9.966E-Ol 9.971E-01 9.975E-Ol 9. 977E-01 9.980E-01 9.981E-Ol
( 0.40002 9.840E-01 9.920E-0 1 9.946E-01 9.960E-Ol 9.968E-Ol 9.973E-Ol 9.977E-01 9.980E-Ol 9. 982E-0 1 9.984E-Ol 9.985E-Ol0.60002 9.873E-Ol 9.936E-Ol 9.957E-01 9.968E-Ol 9.974E-01 9.979E-Ol 9.982E-Ol 9.984E-01 9.986E-01 9.987E-01 9.988E-010.80002 9. 899E-01 9.9119E-Ol 9.966E-Ol 9.975E-01 9.980E-01 9.983£-01 9.985E-01 9.987£-01 9.989£-01 9.990E-Ol 9.991E-Ol, 1.00002 9.920E-Ol 9.960E-01 9.973E-01 9.980E-01 9.984E-Ol 9.987E-Ol 9.988E-01 .9.990E-Ol 9.991E-Ol 9.992E-Ol 9.993E-Ol
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{ PROTON CORR. PACTORS

f P3
PIA = 10. 20. 30. 40. 50. 60. 70. 80. 90. 100. no.

( GAMMA
-6.00000 2.490E-02 4.858E-02 7.11SE-02 9.267E-02 1.132E-Ol 1.328E-Ol 1.516E-Ol 1.696E-Ol 1.869E-0 1 2.034E-Ol 2.193E-Ol-5.80000 3.119E-02 6.048E-02 8.806E-02 1.141E-Ol 1.386E-Ol 1.619E-Ol 1.839E-Ol 2.048E-Ol 2. 246E-0 1 2.435E-Ol 2.615E-Ol

( -5.60000 3.897E-02 7.50lE-02 1.08SE-0 1 1.396E-Ol 1.686E-Ol 1.957E-Ol 2.211E-Ol 2.449B-Ol 2.674B-Ol 2.885B-Ol 3.085E-Ol-5.40QOO 4.856E-02 9.261 E-02 1.328E-Ol 1.695E-Ol 2.033E-Ol 2.344E-Ol 2.632E-Ol 2.899E-Ol 3.147E-Ol 3.379E-Ol 3. 595E-0 1-5.20000 6.029E-02 1.137 E-01 1.61I1E-Ol 2.042B-Ol 2.429E-Ol 2.780E-Ol 3.099E-Ol 3.392E-Ol 3.661E-Ol 3.908E-Ol 4.138E-Ol
( -5.00000 7.457E-02 1.388B-Ol 1.947E-Ol 2.437B-Ol 2.872E-Ol 3.259E-Ol 3.606B-Ol 3.919E-Ol 4.203E-Ol 4.462E-Ol 4.699E-Ol-4.80000 9.177E-02 1.681E-Ol 2.326E-Ol 2.878B-Ol 3.356E-Ol 3.774E-Ol 4.143E-Ol 4.470E-Ol 4.763E-Ol 5.026E-Ol 5.264E-Ol-4.59999 1.123E-0 1 2.019E-Ol 2.751E-Ol 3.360E-Ol 3.875E-01 4.315E-Ol 4.697B-01 5.030B-Ol 5.324E-Ol 5.585E-Ol 5.819E-Ol-4.39999 1.365E-Ol 2.4 03E- 01 3.218E-Ol 3.874E-Ol 4.415E-01 4.869E-Ol 5:254B-Ol 5.585B-Ol 5.873E-Ol 6.126E-Ol 6.350E-01-4.19999 1.647E-Ol 2.829E-01 3.717B-Ol 4.410E-Ol 4.965E-Ol 5.420E-Ol 5.800E-01 6.12lE-Ol 6.397E-Ol 6.636E-0 1 6.845E-Ol-3.99999 1.971E-Ol 3.293E-Ol 4.241E-0 1 4.954E-Ol 5.510E-Ol 5.956E-Ol 6.321E-Ol 6.626B-Ol 6.884B-Ol 7.105E-Ol 7.297E-Ol
( -3.79999 2.335E-Ol 3.786E- 01 4.77SE-Ol 5.493E-01 6.037B-01 6.464B-Ol 6.808B-01 7.091E-Ol 7. 327E-0 1 7.529E-Ol 7.702E-01-3.59999 2.738E-Ol 4.298E-01 5.307E-Ol 6.012E-Ol 6.533E-Ol 6.934E-Ol 7.252E-Ol 7.510E-Ol 7.723E-0 1 7.903E-01 8.057E-Ol-3.39999 3.173E-Ol 4.818E- 01 5.824E-Ol 6.50H-Ol 6.992E-Ol 7.361E-Ol 7.649E-Ol 7.881 E-Ol 8.071E-Ol 8.230E-Ol 8.364E-Ol
( -3.19999 3.635E-Ol 5.3 32E- 01 6.31I1E-Ol 6.955E-Ol 7.406E-Ol 7.741E-Ol 7.999E-Ol 8.204E';';Ol 8.371E-0 1 8.510E-Ol 8.627E-Ol-2.99999 4.112E-Ol 5.828E-Ol 6.769E-Ol 7.364E-Ol 7.774E-Ol 8.073E-Ol 8.302E-Ol 8.482E-Ol 8.627E-Ol 8.747E-Ol 8.848E-Ol-2.79999 4.59SE-Ol 6.296E-Ol 7.183E-Ol 7.727E-Ol 8.095E-Ol 8.361E-Ol 8.561E-Ol 8.718E-Ol 8.844E-Ol 8.947E-Ol 9.034E-Ol
{ -2.59999 5. 072E-0 1 6.730E-Ol 7.553E-Ol 8.045E-Ol 8.373E-Ol 8._606E-Ol 8.781E-Ol 8.917E-Ol 9.025E-Ol 9.114E-Ol 9.188E-01-2.39999 5.532E-Ol 7.124E-01 7.879E-Ol 8.320E-01 8.609E-Ol 8.814E-Ol 8.966E-Ol 9.083E-Ol 9. 177E-0 1 9.253E-Ol 9.316E-Ol-2.19999 5. 968E-0 1 7.475E-Ol 8.162E-Ol 8.555E-Ol 8.810E-Ol 8.988E-Ol 9.120E-Ol ·9.221E-Ol 9.302E-Ol 9. 367E-O 1 9.421E-Ol
( -1.99998 6~373E-Ol 7.78SE-Ol 8.40SB-Ol 8.754E-Ol 8.978E-Ol 9.134E-Ol 9.248E-Ol 9.336E-Ol 9.405E-Ol 9.1162E-Ol 9.508E-Ol-1.79998 6.743E-Ol 8.054E-Ol 8.613E-Ol 8.922E-Ol 9.119E-Ol 9.255E-Ol 9.354E-01 9.430E-Ol 9.491E-Ol 9.539E-Ol 9.579E-Ol-1.59998 7.075E-Ol 8.287E-Ol 8.789E-Ol 9.063E-Ol 9.236E-Ol 9.355E-Ol 9.442E-01 9.509E-Ol 9.561E-Ol 9.603E-Ol 9.638E-Ol
( -1.39998 7.370E-01 8.486E- 01 8.937E-01 9.181E-01 9.334E-Ol 9.439E-01 9.515B-Ol 9.573E-Ol 9.619E-0 1 9.655E-Ol 9.686E-Ol-1.19998 7.629E-Ol 8.655E-Ol 9.061E-Ol 9.279E-01 9.415E-Ol 9.507E-Ol 9.575E-Ol 9.626E-Ol 9.666E-0 1 9.699B-Ol 9.725E-Ol-0.99998 7.865E-Ol 8.805E-Ol 9.170B-Ol 9.365E:-Ol 9.485E-Ol 9.567B-Ol 9.627B-Ol 9.672B-Ol 9.707E-Ol 9.736E-Ol 9.759E-Ol
C -0~79998 8.050B-Ol 8.920E-Ol 9.253E-Ol 9.429E-Ol 9.538E-Ol 9.612E-Ol 9.666E-01 9.706E-Ol 9.738B-0 1 9.764E-Ol 9.785E-Ol-0.59998 8.219E-01 9.022E-01 9.326E-01 9.486E-Ol 9.585E-01 9.651E-01 9.700E-01 9.736E-01 9.765E-Ol 9.788E-Ol 9.807E-01-0.39998 8.364E-Ol 9.109B-01 9.388E-01 9.534E-Ol 9.624E-Ol 9.684E-Ol 9.728E-01 9.761E-01 9.787E-Ol 9.80BE-Ol 9.825E-Ol
( -0.19998 8.488E-0 1 9.182E-01 9.440E-01 9.574E-Ol 9.656E-01 9.712E-Ol 9.752E-01 9.782E-01 9.806E-Ol 9.825E-Ol 9.841E-010.00002 8.595E-01 9.244E-01 9.483E-01 9.607E-Ol 9.683E-01 9.735E-Ol 9.772E ..01 9.800E-01 9. 822E-0 1 9.839E-01 9.854E-010.20002 8.687E-0 1 9. 297E- 01 9.520E-Ol 9.636E-01 9.707E-01 9.754E-01 9.789E-Ol 9.815E-01 9.835E-O 1 9.•851E-01 9.864E-Ol
( 0.40002 8.766E-01 9.342E-01 9.552E-01 9.660E-01 9.726E-Ol 9.77lE-Ol 9.80lE-01 9.827E-Ol 9.846E-Ol 9.861E-01 9.874E-010.60002 8.834E-01 9.381E-Ol 9.578E-01 9.680E-01 9.743E-Ol 9.785E-01 9.815E-01 9.838E-Ol 9.855E-Ol 9.870E-Ol 9.881E-010.80002 8.892E-Ol 9.414E-Ol 9.601E-Ol 9.698E-Ol 9.757E-01 9.797E-Ol 9.825E-Ol 9.847E-Ol 9.863E-01 9.877E-Ol 9.888E-Ol1.00002 8.944E-01 9.442E-Ol 9-.621E-Ol 9.713E-Ol 9.769E-Ol 9.807E-Ol 9.834E-Ol 9.854 E-Ol 9.870E-Ol 9.883E-Ol 9.894E-Ol
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PROTON CORR. PACTORS
P4

PIA = 10. 20. 30. 40.' 5,0. 60. 70. 80. 90. 100. 110.
( GAI!!!A

-6.00000 9.176E-Ol 9.571E-01 9.710E-Ol 9.781E-01 9.824E-01 9.853E-Ol 9.873E-01 9.889E-01 9.901E-Ol 9.911E-Ol 9.919E-Ol
-5.80000 9.201E-Ol 9.584E-01 9.719E-01 9.788E-01 9.829E-Ol 9.851£-01 9.877E-01 9.89U-Ol 9.904E-01 9.914E-01 9.922E-01

( -5.60000 9.226E-01 9.597E-01 9.728E-01 9.795E-01 9.835E-01 9.862E-01 9.882E-01 9.896E-Ol 9.908E-01 9.917E-01 9.924E-01-5.40000 9.251E-01 9.611E-01 9.737E-01 9.80,2E-01 9.841E-Ol 9.867E-Ol 9.886E-01 9.900E-01 9.911E-Ol 9.920E-Ol 9.921£-01
-5.20000 9.276E-Ol 9.62I1E-01 9.746E-Ol 9.809E-01 9.846E-01 9.872E-Ol 9.890E-01 9.903E-01 9.914E-Ol 9.923E-01 9.930E-01
-5.00000 9.301E-Ol 9.638E-01 9.756E-01 9.816£-01 9.852E-Ol 9.876E-Ol 9.894E-Ol 9.907E-Ol 9.911£-01 9.925E-Ol 9.932E-01-4.80000 9.327E-01 9.652E~01 . 9.765E-Ol 9.823£-01 9.858E-01 9.881E-01 9.898E-01 9.911E-Ol 9.920E-0 1 9.928E-Ol 9.935E-Ol-4.59999 9.352E-Ol 9.665E-Ol 9.774E-Ol 9.830E-Ol 9.863E-01 9.886E-Ol 9.902E-Ol 9.914E-Ol 9.924E-Ol 9.931E-Ol 9.937E-Ol-4.39999 9.377E-Ol 9.679E-01 9.783E-Ol 9.837E-Ol 9.869E-Ol 9.891E-Ol 9.906E-Ol, 9.918E-01 9.927E-Ol '9.93I1B-Ol 9.940E-01-4.19999 9.403E-Ol 9.692E-Ol 9.793E-Ol 9.844E-01 9.875E-Ol 9.895B-Ol 9.910E-Ol 9.921E-Ol 9.930B-0 1 9.937E-Ol 9.94U-Ol-3.99999 9.428E-Ol 9.705B-01 9.802B-Ol 9.851E-01 9.880B-Ol 9.900E-Ol 9.914B-Ol 9.925E-Ol 9.933B-Ol 9.940E-Ol 9.945E-Ol
-3.79999 9.453E-Ol 9.719E-01 9.811E-01 9.857E-01 9.886E-Ol 9.904E-Ol 9.918E-Ol 9.928E-Ol 9.936B-Ol 9.9112B-Ol 9.9118B-01-3.59999 9.478E-01 9.732B-01 9.820B-01 9.864B-01 9.891B-01 9.909B-01 9.922E-Ol 9.932B-01 9.939E-01 9.945E-01 9.950E-01-3.39999 9.503E-01 9.745B-01 9.829E-Ol 9.871E-01 9.896B-01 9.914E-01 9.926E-01 9.935B-01 9.9112B-01 9.9118E-Ol 9.953E-01-3.19999 9.527E-01 9.758E-01 9.837E-01 9.877E-01 9.902E-01 9.918E-01 9.930E-01 9.938E-01 9.9115E-0 1 9.951E-01 9.955E-01-2.99999 9.552E-01, 9.771E-01 9.846E-Ol 9.884E-01 9.907E-01 9.922E-01 9.933E-01 9.942E-01 9.948E-01 9.953E-01 9.958E-Ol-2.79999 9.576E-Ol 9.7e3E-01 9.854E-01 9.890E-01 9.912E-01 9.927E-01 9.937E-01 9.945B-01 9.951E-Ol 9.956E-Ol 9~960E-Ol

( -2.59999 9.599E-01 .9.796E-01 9.863E-Ol 9.897E-01 9.917E-Ol 9.931E-Ol 9.9111E-Ol 9.948E-Ol 9.954E-01 9.958E-Ol 9.962E-01-2.39999 9.622E-01 9.808E-01 9.871E-Ol 9.903E-Ol 9.922E-01 9.935E-Ol 9.944B-Ol 9.951B-Ol 9.957B-01 9.961£-01 9.964E-01-2.19999 9.645E-Ol 9.819E-Ol 9.879E-'01 9.909B-01 9.927E-Ol 9~939E-01 9.948E-Ol 9.954E-Ol 9.959E-01 9.963E-01 9.967E-01-1.99998 9.667E-Ol 9.831E-01 9.881£-01 9.915E-01 9.932E-01 9.943E-01 9.951E-01 9.957E-Ol 9.962E-Ol 9.966E-Ol 9.969E-01-1.79998 9.689E-01 9.842E-01 9.894E-01 9.920E-01 9.936E-01 9.947E-01 9.954E-01 9.960E-01 9.964E-0 1 9.968E-01 9.971E-01-1.59998 9.709E-0 1 9.853E-01 9.901E-01 9.926E-01 9.94lE-0 1 9.950E-01 9.957E-01 9.963E-01 9.967E-Ol 9.970E-01 9.973E-01
( -1.39998 9.730E-01 9.863E-01 9.908E-01 9.931E-01 9.945E-01 9.954E-01 9.960E-01 9.965E-01 9.969E-Ol 9.972E-Ol 9.975E-01-1.19998 9.749E-0 1 9.873E-01 9.915E-01 9.936E-01 9.949E-01 9.957E-01 9.963E-Ol 9.968E-01 9.971E-Ol 9.974E-Ol 9.977E-Ol-0.99998 9.770E-Ol 9.884E-Ol 9.922E-01 9.942E-Ol 9.953E-01 9.961E-01 9.966E-01 9.971E-01 9.974E-Ol 9.977E-01 9.979E-01
( -0.79998 9.785E-Ol 9.891 E-Ol 9.927E-01 9.945E-01 9.956E-01 9.964E-Ol 9.969E-Ol 9.973E-Ol 9.976B-Ol 9.978E-01 9.980E-Ol-0.59998 9.802E-01 9.900E-01 9.933E-01 9.950E-Ol 9.960E-Ol 9.966E-Ol 9.971E-01 9.975B-Ol 9.978E-Ol 9.980E-Ol~ 9.982E-Ol

-0.39998 9.818E-01 9.908E-Ol 9.939E-Ol 9.954E-01 9.963E-Ol 9.969E-Ol 9.974E-Ol 9.977E-01 9.979E-01 9.982E-01 9.983B-Ol
( -0.19998 9.833B-Ol 9.916B-01 9.944B-Ol 9.958E-01 9.966B-Ol 9.972E-01 9.976B-Ol 9.979B-Ol 9.981 E-01 9.983E-01 9.985B-010.00002 9.8118B-Ol 9.923E-01 9.949B-Ol 9.961£-01 9.969E-01 9.974E-01 9.978E-Ol 9.98lE-01 9.983E-01 9.985E-Ol 9.986E-Ol0.20002 9.861E-01 9.930E-01 9.953B-Ol 9.965E-Ol 9.972B-Ol 9.977E-Ol 9.980B-Ol 9.982B-01 9.984B-01 9.986B-01 9.987B-01
( 0.40002 9. 874E-01 9.936E-Ol 9.957B-01 9.968E-01 9.974E-Ol 9.979E-01 9.982B-01 9.984B-01 9.986B-0 1 9.987E-01 9.988E-010.60002 9.885E-Ol 9.942E-01 9.961£-01 9.971B-Ol 9.977E-Ol 9.98lE~01 9.983E-01 9.986E-01 9.987E-Ol 9.988E-Ol 9.989E-Ol0.80002 9.896E-01 9.948E-01 9.965E-Ol 9.974E-01 9.979B-Ol 9.983E-Ol 9.985E-01 9.987E-Ol 9.988E-Ol 9.990E-Ol 9.990E-Ol
( 1.00002 9.906E-0,1 9.953E- 01 9.969E-01 9.976E-01 9.981E-01 9.984E-Ol 9.986E-01 9.988E-Ol 9.989E-Ol 9.991E-Ol 9.991£-01
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( PROTON CORR. FACTORS

( P5
PIA = 10. 20. 30. 40. SO. 60. 70. 80. 90. 100. HO.

( GAft"A
-6.00000 2.485E-Ol 3.980E-Ol 4.979E-Ol 5.694E-Ol 6.231E-Ol 6.648E-Ol 6.983E-01 7.256E-Ol 7.485E-Ol 7.678E-Ol 7.843E-Ol-5.80000 2.797E-Ol 4.372E-Ol 5.381E-Ol 6.084E-Ol 6.601E-Ol 6.997E-Ol 7.311E-Ol 7.565E-Ol 7.776E-Ol 7.952E-Ol 8.103E-Ol

( -5.60000 3. 135E-01 4.773E-Ol 5.780E-Ol 6.462E-01 6.954E-Ol 7.326E-Ol 7.617E-Ol 7.851E-Ol 8.0I13E-01 8.203E-Ol 8.339E-Ol-5.40000 3.494E-Ol 5.178E-Ol 6.170E-01 6. 823E-0 1 7.286E-Ol 7.632E-Ol 7.899E-01 8.112E-Ol 8.286£-01 8.430E-Ol 8. 552E- 01-5.20000 3.873E-Ol 5.583E-Ol 6.547E-Ol 7.166E-Ol 7.596E-Ol 7.913E-Ol 8.156E-Ol 8.34~E-Ol 8. 505E-0 1 8.634E-Ol 8.742E-Ol
( -5.00000 ·4.267E-Ol 5.982E- 01 6.907E-Ol 7.486E-01 7.882E-Ol 8.170£-01 8.390E-01 8.562E-Ol 8.701E-Ol 8.816£-01 8.912E-Ol-4.80000 4.673E-Ol 6.369E-Ol 7.246E-Ol 7.782E-01 8.143E-01 8.403£-01 8.599E-01 8.753E-Ol 8.876£-01 8.977E-Ol 9.061E-Ol-4.59999 5.084E-Ol 6.141E-Ol 7.563E-Ol 8.053E-Ol 8.380E-Ol 8.612£-01 8.786E-Ol 8.922E-Ol 9.030E-Ol 9.118E-Ol 9.192E-Ol
( -4.39999 5.496E-Ol 7.094E-Ol 7 .855E-0 1 8.300E-Ol 8.592£-01 8.798E-Ol 8.952E-Ol 9.071 E-01 9.166E-Ol 9.243E-01 9.307E-Ol-4.19999 5.903E-Ol 1.424E.."01 8.121E-01 8.522E-Ol 8.781E-Ol. 8.963E-Ol 9.098£-01 9.202£-01 9.284E-Ol 9.351£-01 9.407E-01-3.99999 6.300£-01 7.730E-Ol 8.363E-01 8.720E-Ol 8.949£-01 9 .108E- 01 9.226E-Ol .9.316E-Ol 9.387E-Ol 9.445E-Ol 9."93E-Ol
f -3.79999 6.682E-Ol 8.011E-Ol 8.580E-Ol 8.896E-Ol 9.096E-01 9.236E-01 9.338E-01 9.415E-Ol 9.477E-Ol 9.521E-Ol 9.568E-Ol-3.59999 1.044E-Ol 8.266E-Ol 8.773E-Ol 9.050E-01 9.226E-Ol 9.346E-Ol 9.434E-Ol 9.502E-01 9.55"E-Ol 9.597E-Ol 9.632E-01-3.39999 7.383E-Ol 8.495E-Ol 8.944E-Ol 9.186E-Ol 9.338E-Ol 9.442E-Ol 9.518E-Ol 9.576E-Ol 9.621E-Ol 9.658E-Ol 9.688E-Ol
( -3.19999 7.698E-Ol 8.699E-Ol 9.094E-01 9.304 E-Ol 9.436E-01 9.525E-Ol 9.590E-01 9.6"OE-Ol- 9.678E-Ol 9.710E-Ol 9.735E-Ol-2.99999 7.987E-Ol 8.881 E-Ol 9.225E-Ol 9.407£-01 9.520E-Ol 9.597E-Ol 9.652E-Ol 9.694E-Ol 9.728E-Ol . 9.754E-Ol 9.776E-Ol-2.19999 8.248E-Ol 9.040E-Ol 9.339E-Ol 9.496E-Ol 9.593E-Ol 9.658E-Ol 9.706E-Ol 9.741E-Ol 9.769E-0 1 9.792E-Ol 9.811E-Ol
( -2.59999 8.483E-01 9.179E-Ol 9.438E-Ol 9.572E-Ol 9.655E-01 9.111E-Ol 9.151E-01 9.781E-01 9.805E-Ol 9.824E-Ol 9.840E-01-2.39999 8.693E-Ol 9.301 E-Ol 9 .523E-0 1 9.638E-Ol 9.108E-Ol 9.156E-Ol 9.790E-Ol 9.816E-Ol 9.836E-0 1 9.852£-01 9.865E-Ol-2.19999 8.818E-Ol 9.406E-Ol 9.596E-Ol 9.694E-Ol 9.154E-Ol 9.194E-Ol 9.823B-Ol 9.8"5E-Ol 9.862E-Ol 9.875£-01 9.886E-Ol
( -1.99998 9.041E-Ol 9.496E-Ol 9.658E-Ol 9.142E-01 9.792E-Ol 9.826E-Ol 9.851E-01 9.869E-Ol 9.883E-Ol 9.895E-Ol 9.904E-Ol-1.19998 9.183E-Ol 9.574E-Ol 9.112E-Ol 9.182E-Ol 9.825E-Ol 9.85"E-Ol 9.874E-Ol 9.890£-01 9.902E-Ol 9.912E-Ol 9.920E-Ol-1.59998 9.306E-Ol 9.640E-01 9.151E-Ol 9.817£-01 9.853E-Ol 9.811E-Ol 9.895£-01 9.908E-Ol 9.918£-01 9.926E-Ol 9.933E-01-1.39998 9."'2E-0' 90697£-01 9.796£-01 9.846E-01 9.877E-Ol 9.897E-Ol 9.912E-Ol 9.922E-Dl 9.931E-Ol 9.938E-Ol 9.9"4E-Ol-1.19998 9.503E-Ol 9.7115£-01 9.829E-Ol 9.811£-01 9.896E-Ol 9.914£-01 9.926E-Ol 9.935E-Ol 9.942£-01 9.948E-Ol 9.953£-01-0.99998 9.649E-Ol 9.821£-01 9.880B-Ol 9.910E-Ol 9.928E-Ol 9.9"OE-Ol 9.948£-01 9.955E-Ol 9.960E-Ol 9.964£-01 9.961E-Ol
( -0.19998 9.648E-Ol 9.821E-Ol 9.880E-Ol 9.909E-Ol 9.927£-01 9.939£-01 9.948E-Ol 9.955E-01 9.960E-Ol 9.964E-01 9.961£-01-0.59998 9.704E-Ol 9.850£-01 9.899£-01 9.92"E-01 9.939E-01 9.949E-01 9.957E-Ol 9.962E-Ol 9.966E-Ol 9.910£-01 9.972£-01-0.39998 9.152E-Ol 9.814£-01 9.916£-01 9.937£-01 9.949E-Ol 9.958E-Ol 9.964E-Ol 9.968E-Ol 9.972E-0 1 9.975£-01 9.911E-Ol
( -0.19998 9.792E-Ol 9.895E-Ol 9.930E-Ol 9.947£-01 9.958E-01 9.965E-Ol 9.910E-Ol 9;91"E-Ol 9.977E-Ol 9.919E-Ol 9.981E-010.00002 9.827E-Ol 9.913E-Ol 9.942E-Ol 9.956E-01 9.965E-Ol 9.911E-Ol 9.915E-Ol 9.978E-Ol 9.980E-Ol 9.982E-01 9.984E-Ol0.20002 9.855E-Ol 9.927E·Ol 9.951E-Ol 9.963E-01 9.971E-01 9.916E-Ol 9.919E-Ol 9.982 E-Ol 9.98"E-01 9.9858-01 9.981E-Ol
( 0.40002 9.819E-Ol 9.939E-01 9.959£-01 9.970E-Ol 9.916E-Ol 9.980E-Ol 9.983E-Ol 9.985E-01 9.986E-Ol 9.988E-Ol 9.989E-Ol0.60002 9.900E-Ol 9.950E-Ol 9.966E-Ol 9.975E-Ol 9.980E-Ol 9.983E- 01 9.986E-01 9.987E-01 9.989E-01 9.990£-01 9.991E-010.80002 9.911E-Ol 9.958£-01 9.912E-Ol 9. 979E-Ol 9.983E-Ol 9.986E-Ol 9.988E-Ol 9.989E-Ol 9.991E-Ol 9.992E-Ol 9.992E-Ol1~00002 9.931E-Ol 9.965E-Ol 9.977E-0 1 9.983E-Ol 9.986E-Ol 9.988E-Ol 9.990E-Ol 9.991E-Ol 9.992E-Ol 9.993E-Ol 9.994E-Ol
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( PROTON CORR. PACTORS

( P6
PIA = 10. 20. 30. 40. 50. 60. 10. 80. 90. 100. 110.

( GAI!I!A
-6.00000 5.411E-02 1.021E-Ol 1.465E-Ol 1.862E-01 2.2248-01 2.5558-01 2.860E-Ol 3.140E-Ol 3.399E-0 1 3.639E-Ol 3.8628-01
-5.80000 6.501£-02 1.222E-Ol 1.121E-0 1 2. 11SE-Ol 2.581E-Ol 2 ~9468-01 3.2168-01 3.5168-01 3.851E-01 4.104E-Ol Q.336E-Ol
-5.60000 1.198E-02 1.4418-01 2.024E-Ol 2.5288-01 2.9128-01 3.366E-01 3.1198-01 4.0368-01 4.322E-Ol 4.582E-Ol 4.820E-Ol
-5.40000 9.310E-02 1.103E-Ol 2.3558-01 2.9118-01 3.392E-Ol 3.812E- 01 4.J81E-Ol 4.509E-Ol 4.8028-01 5.066E-Ol 5.304E-Ol
~5.20000 1.1018-01 1.993E-Ol 2.119E-Ol 3.324E-Ol 3.8368-01 4.2758-01 4.6568-01 4.989E-Ol,5.283E-Ol 5.545E-Ol 5.1198-01

( -5.00000 1.309E-Ol 2.315E-Ol 3.113E-01 3.1608-01 4.296E-Ol 4.148E-Ol 5.133E~01 5.465E-01 5.155E-Ol 6.010E-Ol 6.2378-01
-4.80000 1.540E-Ol 2.669E-Ol 3.5328-01 4.214E-Ol 4.1658-01 5.22U-Ol 5.603E-Ol 5.929E-Ol 6.210E-Ol 6.455E-Ol 6.610E-Ol
-4.59999 1.800E-Ol 3.052E-Ol 3.911E-Ol 4.616E-Ol 5.2338-01 5.685E-Ol 6.058E-Ol 6.312E-Ol 6.640E-Ol 6.811E-Ol 1.012E-Ol
-4.39999 2.090E-Ol 3.458E-Ol 4.422B-Ol 5.139B-Ol 5.6928-01 6.1328-01 6.491E-Ol 6.789E-Ol 1.040B-Ol 1.255E-Ol 1.440E~01
-4.19999 2.408E-Ol 3.881E-Ol 4.816E-Ol 5.592E ..Ol 6.1338-01 6.555E-.Ol 6.895B-Ol 1.113E-Ol 1.406B-Ol 1.603E-Ol 1.112B-Ol
-3.99999 2.151E-Ol 4.315E-Ol 5.324E-Ol 6.029E-Ol 6.549B-Ol 6.949E-Ol 1.265E-Ol 1.522E-Ol 1.135E-0 1 1.915E-Ol 8.068B-Ol
-3.19999 3.116E-Ol 4.151E-Ol 5.159E-Ol 6.442E-Ol 6.935E-Ol 1.309E-Ol 1.601E-Ol 1.836E-Ol 8. 029E-0 1 8.190E-Ol 8.321E-Ol
-3.59999 3.4968-01 5.180E-Ol 6.112E-01 6.825E-01 1.288E-Ol 1.633E-01 1.900B-Ol 8.113E-Ol 8. 281E-Ol 8.431E-Ol 8.553E-Ol
-3.39999 3.884E-Ol 5.595B-Ol 6.558E-Ol 1.116B-Ol 1.605B-Ol 1.921E-Ol ·8.164B-Ol 8.356E-Ol 8.511B-Ol 8.640B-Ol 8.148E-Ol

{ -3.19999 4.213B-Ol 5.988E-01 6.912E-Ol 1.491E-01 1.886B-Ol 8.174E-01 8.393B-Ol 8.565E-Ol 8.104E-0 1 8.818E-Ol 8.914E-01
-2.99999 4.655E-Ol 6.353E-Ol 1.232E-Ol 1.169E-Ol 8. 132E-Ol 8.394 E-Ol 8.5918-01 8.7458-0; 8.868E-0 1 8.910E-Ol 9.055E-Ol
-2.19999 5.020E-Ol 6.684E-Ol 1.5158-01 8.0138-01 8.3448-01 8.581E-Ol 8.1598-01 8.891E-Ol 9.001£-01 9.0918-01 9.113E-Ol

( -2.59999 5.360B-Ol 6.979B-01 1.161B-Ol 8.2218-01 8.524E-Ol 8.139B-Ol 8.899B-Ol 9.024B-Ol 9. 12lE-O 1 9.203E-Ol 9.210B-Ol
-2.39999 5.668E-0 1 1.235E-Ol 1.910E-Ol 8.396B-Ol 8.614B-Ol 8.870B-Ol 9.016E-Ol 9.128E-Ol 9.211E-Ol 9.290E-Ol 9.350E-Ol
-2.19999 5.938E-Ol 1.451E-Ol 8.143E-01 8.540E-01 8.1968-01 8.971E-Ol 9. 110E-Ol 9.212E-Ol 9.294E-Ol 9.360E-Ol 9.415E-Ol
-1.99998 6.163E-Ol 1.626E-Ol 8.281E-Ol 8.6538-01 8.89lE-01 9.0608-01 9.183E-Ol 9.218E-Ol 9.353E-Ol 9.4148-01 9.464E-Ol
-1.19998 6.339E-01 1.159E-01 8.385E-01 8.1388-01 8.9648-01 9.122E-01 9.238E-Ol 9.321£-01 9.391E-0 1 9.4548-01 9.501E-Ol
-1•.59998 6.4608-01 1.850E-Ol 8.456E-Ol 8.1958-01 9.0128-01 9.163E-01 9.2148-01 9.359E-Ol 9.426E-01 9.481E-Ol 9.526E-Ol

« -1.39998 6.524E-01 1.896E-Ol 8.492E-01 8.825E-Ol 9.031E-01 9.184E-01 9.293E-Ol 9.316E-Ol 9.441E-01 9.494E-01 9.538E-Ol
-1.19998 6.526E-Ol 7. 898E- 01 8.493E-Ol 8.825E-Ol 9.038E-Ol 9.185E-01 9.293E-Ol 9.316E-01 9.442E-01 9.495E-Ol 9.538E-Ol
-0.99998 6.329E-Ol 1.752B-Ol 8.380E-Ol 8.134E-Ol 8.,961E-01 9.119E-01 9.235B-Ol 9.324E-Ol 9.395E-Ol 9.452B-Ol 9.499B-Ol

( -0.19998 6.332E-Ol 7.154E-Ol 8.381E-Ol 8.1358-01 8.962E-Ol 9.119E-Ol 9.236E-01 9.325E-Ol . 9.395E-01 9.452E-01 9.500E-Ol
-0.59998 6.131B-01 1.601E- 01 8.262B-Ol 8.631E-Ol 8.819E-Ol 9.048B-Ol 9.113E-Ol 9.269B-Ol 9.345B-Ol 9.406E-Ol 9.451B-Ol
-0.39998 5.860E-Ol 1.390E-Ol 8.094E-Ol 8.4998-01 8.162B-Ol 8.941B-01 9.083E-01 9.189E-01 9.212E-01 9.340E-Ol 9.391E-Ol

( -0.19998 5.523E-Ol 1.116E-Ol 1.813E-01 8.315E-01 8.605E-Ol 8.810B-Ol 8.962E-Ol' 9.080B-Ol 9. 114E-0 1 9.250B-01 9.314E-Ol
0.00002 5.126E-Ol 6.118E-Ol 1.593E-Ol 8.019E-Ol 8.4028-01 8.632B-Ol 8.804E-Ol 8.938B-Ol 9.044E-Ol 9.132E-Ol 9.204E-Ol
0.20002 4.619E-Ol 6.315E-01 1.2518-01 7.1868-01 8. 141E-Ol 8.401E-01 8.6028-01 8.155E-Ol 8.818E-Ol 8.919E-Ol 9.063E-Ol

( 0.40002 4.191E-Ol 5.913B-01 6.8458-01 1.431E-01 1.834B-Ol 8.121B-01 8.351B-01 8.526E-Ol 8.668B-Ol 8.185E-Ol 8.88lE-Ol
0.60002 3.691B-Ol 5.399B-Ol 6.3178-01 1.012E-Ol 1.451E-Ol 1.181E-Ol 8.0428-01 8.243E-Ol 8.408B-0 1 8.5411E-Ol 8.658B-01
0.80002 3.198B-01 4.841B-Ol 5.852B-Ol 6.529B-Ol 1.016B-Ol 1.383B-Ol 1.610B-Ol 1.900E-01 8.089B-Ol 8.246E-Ol 8.380B-Ol
1.00002 2.718B-Ol 4.215B-Ol 5.283B-Ol 5.989B-Ol 6.511E-Ol 6.913B-Ol 1.232B-Ol 1.492B-Ol 1.106B-01 1.881£-01 8.042B-Ol
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( PROTON CORR. FACTORS

( P1
PIA = 10. 20. 30. qO. 50. 60. 10. 80. 90. 100. 110.

GAIH1A
-6.00000 9.999E-Ol 1.000E 00 1.000E 00 1.000R 00 1.000E 00 1.000E 00 1.000E 00 1.000E 00 .1.000E 00 1.000E 00 1.000B 00-5.80000 9.999E-0 1 1.000E 00 1.000E 00 1.000R 00 1.000E 00 1.000E 00 1.000R 00 1.000B 00 1.000E 00 1.000£ 00 1.000E 00

f -5.60000 9.999E-0 1 9.999E-Ol 1.000E 00 1.000E 00 1.000R 00 1.000E 00 1.000E 00 1.000£ 00 1.OOOR 00 1.000B 00 1.000E 00-5.40000 9.998B-Ol 9.999E-Ol 9.999E-Ol 1.000E 00 1.000E 00 1.000E 00 1.000E 00 1.000E 00 1.000E 00 1.000B 00 1.000E 00-5.20000 9.998E-Ol .9.999E-Ol 9.999E-Ol 9.999E-Ol 1.000E 00 1.000E 00 1.000E 00 1.000E 00 1.000E 00 1.000E 00 1.000E 00-5.00000 9.991E-0 1 9.999E-Ol 9.999E-Ol 9.999E-01 9.999E-Ol 1.000E 00 1.000E 00 1.000E 00 1.000E 00 1.oo0E 00 1.000E 00-q.80000 9.996E-Ol 9.998E- 01 9.999E-Ol 9.999E-01 9.999E-Ol 9.999E-Ol 9.999E-Ol 1.000E 00 1.000E 00 1.000E 00 1.000E 00-q.59999 9.995E-Ol 9.991E-Ol 9.998E-Ol 9.999E-Ol 9.999E-Ol 9.999£-01 9.999E-Ol 9.999E-01 9.999E-Ol 9.999£-01 1.000E 00
{ -4.39999 9.993E-Ol 9.996E-Ol 9.998E-Ol 9.998E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-01 9.999E-01 9.999E-Ol-4.19999 9.990E-01 9.995 E-Ol 9.997E-Ol 9.998E-Ol 9.998E-Ol 9.998E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol-3.99999 9.981E-Ol 9.993E-Ol 9.996E-Ol 9.991E-Ol 9.991E-01 9.998E-Ol 9.9988-01 9.998E-Ol 9.999E-01 9.999£-01 9.999E-Ol.-J..19999 9.982E-01 9.991E-Ol 9.994E-01 9.996E-Ol 9.996E-01 9.991E-Ol 9.991£-01 9.998E-Ol 9.998E-Ol 9.998£-01 9.998E-Ol-3.59999 9.916E-Ol 9.988E- 01 9 ..992E-Ol 9.994E-Ol 9.995E-Ol 9.996E-Ol 9.991E-Ol 9.991E-Ol 9.991E-01 9.998B-Ol 9.998E-Ol-3.39999 9.961E-Ol 9.984E-Ol 9.989B-Ol 9.992E-Ol 9.993E-·Ol 9.995E-Ol 9.995B-Ol 9.996E-Ol 9.996E-01 9.991E-Ol 9.991E-Ol
( -3.19999 9.956E-01 9.918E-Ol 9.985E-Ol 9.989E-01 9. 991E-0 1 9.993E-01 9.99qE-Ol 9.994E-Ol 9.995E-Ol 9.996B-Ol 9.996E-Ol-2.99999 9.940E-Ol 9.910B-Ol 9.980E-Ol 9.985E-Ol 9.988E-Ol 9.990E-Ol 9.99lE-Ol 9.992E-Ol 9.993E-Ol 9.99QE-Ol 9.995E-Ol-2.19999 9.918E-Ol 9.959E-Ol 9.913E-Ol 9.919E-Ol 9.984E-Ol 9.986E-Ol ·9.988E-Ol 9.990E-Ol 9.99lE-01 9.992£-01 9.993E-Ol
( -2.59999 9.889E'-01 9.9Q4E-Ol 9.963E-Ol 9. 912E-0 1 9.918B-01 9.98lE-Ol 9.984B-01 9.986E-Ol 9.988B-Ol 9.989E-Ol 9.990B-Ol-2.39999 9.849E-0 1 9.924E-Ol 9.949E-01 9.962E-01 9.969B-01 9.915B-01 9.918B-01 9.981E-01 9.983B-Ol 9.985£-01 9.986E-Ol-2.19999 9.195E-Ol 9.891E-Ol 9.931E-Ol 9.9488-01 9.958E-Ol 9.965E-01 9 e .910E-Ol 9.9148-01 9.911E-Ol 9.919£-01 9.981E-Ol
( -1.99998 9.122E-0 1 9.859E-Ol 9.906E-Ol 9.929B-01 9.943E-Ol 9.953E-Ol 9.9598-01 9.9648-01 9.968E-Ol 9.9118-01 9.914E-Ol-1.19998 9.623E-Ol 9.808E-Ol 9.811E-Ol 9.9038-01 9.922E-0 1 9.935E-Ol 9.944E-Ol 9.951E-Ol 9.951E-Ol 9.961E-Ol 9.965E-Ol-1.59998 9.491E-Ol 9.139E-Ol 9.824E-Ol 9.868E-Ol 9.894E-Ol 9.911E-Ol 9.924B-Ol 9.933B-Ol 9.9Q lE-O 1 9.941B-Ol 9.951B-Ol
( -1.39998 9.314E-Ol 9.645E-Ol 9.161E-Ol 9.819E-Ol 9.855E-Ol 9.819E-Ol 9.896B-Ol 9.909£-01 9.919E-Ol 9.921£-01 9.934E-Ol-1.19998 9.082E-Ol 9.:319E-Ol 9.674E-Ol 9.153E-Ol 9.802E-Ol 9.834E-Ol 9.858E-Ol 9.815E-Ol 9.889E-Ol 9.900£-01 9.909B-01-0.99998 8.824E-Ol 9.315E-Ol 9.514E-Ol 9.617E-01 9.740E-01 9.783E-Ol 9.813£-01 9.836E-Ol 9.854E-Ol 9.868£-01 9.880E-Ol
« -0.19998 8.393E-Ol 9.127E-Ol 9.400E-Ol 9.543B-Ol 9.631E-01 9.691B-Ol 9.734B-01 9.766B-01 9.792B-01 9.812£-01 9.829B-Ol-0.59998 7.912B-Ol 8.835B-Ol 9.192E-Ol 9.381E-Ol 9.499E-Ol 9.579B-Ol 9.637E-Ol 9.681£-01 9.7158-01 9.7C13£-01 9.766E-Ol-0.39998 7.331E-Ol 8.Q60E-Ol 8.918E-Ol 9.166E-Ol 9.321B-Ol 9.Cl28E-Ol 9.506E-Ol 9.565E-Ol 9. 611E-0 1 9.649B-Ol 9.680E-01
( -0.19998 6.653E-Ol 1.990E-Ol 8.564E-Ol 8.88lE-Ol 9.086B-Ol 9.221E-Ol 9.330E-01 9.4088-01 9.411E-01 9.521E-Ol 9.563E-010.00002 5.891E-Ol 7.419E-Ol 8.118E-Ol 8.518B-01 8.119E-Ol 8.961E-01 9.096E-Ol 9.200B-01 9. 282E-0 1 9.350B-Ol 9."05B-Ol0.20002 5.09"B-Ol 6.149B-Ol 7.570E-Ol 8.059B-Ol 8.385E-Ol 8.611B-01 8.190E-Ol 8.925£-01 9.033B-0 1 9.121B-01 9.195B-Ol
( 0.40002 ".283E-01 5.991E-Ol 6.920E-Ol 7.498E-01 7.893E-Ol 8.180E-01 8.~98B-01 8.570B-01 8.708B-0 1 8.822£-01 8.918E-Ol0.60002 3.506E-Ol 5.192E-Ol 6.183E-Ol 6.835E-Ol 7.297E-01 7.641E-Ol 7.907E-Ol 8.1208-01 8.293£-01 8."31E-Ol 8.559£-010.80002 2.199E-Ol ".374 E-O 1 5.383E-Ol 6.086E-01 6.603E-Ol 6.999E-Ol 1.312E-01 7.567E-Ol 7.717B-Ol 7.954B-Ol 8.10"E-Ol
C 1~00002 2.185E-Ol 3 .586B- 01 Q.562E-Ol 5.279E-Ol 5.830E-01 6.265E-Ol 6.618E-01 6.9108-01 7.156E-01 7.366£-01 7.5"6E-Ol
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4. Factors for Correction of A-Channel Counting Rates to Alphas Only

The response of the A-channels of the telescope to nuclei with Z ~ 3

is given in the figures of APPENDIX F. Nominal alpha/medium ratios can be

derived from the raw count rates of the A and Z channels. Further, the

exponents for the alpha and medium spectra can be derived from the tables

and formulas of Section 7. In order to calculate the differential fluxes

alpha particles, corrections of the count rates of the alpha channels for

the response to nuclei with Z ~ 3 can be made by a procedure similar to

that described for the P-chanpels in Section 3. The passbands used herein
i

for the purpose of calculating the correction factors for the alpha channels

I
I
I
I
I
I
I

are given in Table 3.

TABLE 3

Channel Proton Thresholds Alpha Thresholds
(MeV/nucleon) (MeV/nucleon)

lower upper lower upper

Al .645 1.17 .25 .40
A2 1.17 1.74 .40 3.2
A3 1.74 4.3 3.2 3.8
A4 4.3 11.5 3.8 24.
A5 11.5 26. 167. 310.
A6 26. 52. (no response)

In the following tabulation the first column lists the spectral ex-

ponent, gamma, and the remaining columns give the factors by which the A-

I channel rates should be multiplied in order to obtain the response due to

protons only,for various values of the alpha medium ratio. There is one

I
I

table for each of the channels Al through A5.

I
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( ALPHA CORRECTION PACTORS

( Al
AII1 = 10. 15. 20. 25. 30. 35. 40. 45. 50. 55. 60.

( GAII!!A
-6.00000 8.406E-02 1.210E-Ol 1.551E-Ol 1.866E-Ol 2.159E-Ol 2.431E-Ol 2.685E-Ol 2.923E-Ol 3.145E-Ol 3.354E-01 3.551E-Ol-5.80000 1.002E-Ol 1.431E-Ol 1.821E-Ol 2. 177E-Ol 2.504E-Ol 2.804E-Ol 3.081E-Ol 3.338E-Ol 3.576E-Ol 3.798E-Ol 4.005E-Ol

( -5.60000 1.190E-Ol 1.685E-Ol 2.121E-Ol 2.525E-Ol 2.884E-Ol 3.210E-Ol 3.508E-Ol 3.781E-Ol 4.032E-Ol 4.263E-Ol 4.477E-Ol-5.40000 1.409E-Ol 1.974E-Ol 2.470E-Ol 2.907E-Ol 3.297B-Ol 3.646E-Ol 3.961E-Ol 4.246B-Ol 4.505E-Ol 4.742E-Ol 4.959E-Ol-5.20000 1.660B-Ol 2.299E-Ol 2.848E-0 1 3.323B-Ol 3.739B-Ol 4.106E-Ol 4.433B-Ol 4.725E-Ol 4.988E-0 1 5.226E-Ol 5.443E-Ol
( -5.00000 1.947E-Ol 2.661E-Ol 3.259E-Ol 3.767E-Ol 4.204E-Ol 4.583E-Ol 4.916E-Ol 5.210E-Ol 5.472E-0 1 5.707E-Ol 5.919E-Ol-4.80000 2.270E-Ol 3.058E-Ol 3.700E-Ol 4.233E-Ol 4.683E-Ol 5.068E-Ol 5.401 E-Ol 5.692E-Ol 5.948E-Ol 6.176E-Ol 6.379E-Ol-4.59999 2.630E-Ol 3.486E-Ol 4.16I1E-Ol 4.715B-Ol 5.170B-Ol 5.553E-Ol 5.880E-Ol 6.162B-Ol 6.408B-Ol 6.624E-Ol 6.816B-Ol
( -4.39999 3.025B-Ol 3.941E-Ol 1I.645B-Ol 5.202B-Ol 5.654B-Ol 6.028E-Ol 6.343E-Ol 6.612E-Ol 6.844E-Ol 1.046E-Ol 7.224B-Ol-4.19999 3.452B-Ol 4.416B-01 5. 133E-Ol 5.686E-01 6. 127E-Ol 6.486E- 01 6.784E-Ol 1.035E-01 1.250E-Ol 1.436E-Ol 7.598E-01-3.99999 3.901E-Ol 4.903E-Ol 5.619B-Ol 6.159B-01 6.580B-Ol 6.918B-Ol 7.195B-Ol 7.421E-Ol 1.623"B-Ol 1.791E-Ol 7.937B-Ol
( -3.79999 4.38U-Ol 5.393E-01 6.095E-Ol 6.611E-Ol 1.001E-0 1 7.320B-Ol 7.573E-Ol 7.783E-Ol 7.960B-0 1 8.110E-Ol 8.240E-Ol-3.59999 4.811B-Ol 5.875E-Ol 6.551B-Ol 7.036E-Ol 7.402E-Ol 7.687E-Ol 7.916E-Ol 8.104E-Ol 8.260E-Ol 8.393E-Ol 8.507E-Ol-3.39999 5. 362E-0 1 6.343E-Ol 6.981E-Ol 7.430E-Ol 7.762B-01 8.019E-01 8.222E-Ol 8.388B-Ol 8.525E-Ol 8.641E-Ol 8.740E-Ol-3.19999 5.848B-Ol 6.787E-Ol 7.380E-01 7.788B-Ol 8. 086E-0 1 8.313E-Ol 8.493E-Ol 8.637E-Ol 8.757E-Ol 8.857E-Ol 8.942E-Ol-2.99999 6.318B-Ol 1.202E-Ol 1.14I1E-Ol 8.110E-Ol 8.374E-01 8.573E-Ol 8.728E-Ol 8.854E-Ol 8.956E-Ol 9.042E-Ol 9.115E-01-2.19999 6.766E-01 1.583E-Ol 8.011E-Ol 8.395E-0 1 8.626E-Ol 8.198E-Ol 8.932E-Ol 9.040E-Ol 9.121E-Ol 9.200E-Ol 9.262E-Ol-2~59999 1.184E-Ol 1.928E-Ol 8.361E-Ol 8.645E-Ol 8.8114E-Ol 8.993E-Ol 9.107E-Ol 9.199E-Ol 9.273E-Ol 9.335E-Ol 9.387E-Ol-2.39999 1.568E-Ol 8.236E-Ol 8.616E-Ol 8. 86lE-01 9.033E-Ol 9.159E-Ol 9.256E-01 9.334E-Ol 9.396B-Ol 9.4"8E-Ol 9 •.492E-Ol-2.19999 1.916E-Ol 8.507E-Ol 8.831E-Ol 9.047E-01 9.193E-Ol 9.300E-01 9.382E-Ol 9.447E-Ol 9.500E-01 9.543E-Ol 9. 580E-Ol
( -.1.99998 8.226B-Ol 8.143E-Ol 9.021E-01 9.206E-Ol 9.329E-01 9.420E-01 9.489E-Ol 9.543E-Ol 9.587E-Ol 9.623B-Ol 9.653E-Ol-1.79998 8.500E-Ol 8.947E-Ol 9.189E-01 9.341E-Ol 9.444E-01 9.520B-Ol 9.571B-Ol 9.623B-01 9.659E-01 9.689E-Ol 9.714E-Ol-1.59998 8.738E-Ol 9.122E-01 9.326E-01 9.454E-Ol 9.541E-Ol 9.604E-01 '9.652E-01 9.689E-01 9.719E-Ol 9.744B-01 9.765E-Ol
( -1.39998 8.943E-01 9.270E-Ol 9.442E-Ol 9.549E-Ol 9.621E-01 9.673E-01 9.713E-Ol 9.744B-Ol 9.769B-Ol 9.790E-Ol 9.807E-Ol-1.19998 9.119E-Ol 9.~ 95E-Ol 9.539E-01 9.628B-01 9.688E-Ol 9.731E-01 9.764B-01 9.790B-01 9.811E-Ol 9.827B-Ol 9.842E-Ol-0.99998 9.271E-01 9,,502E-01' 9.621E-01 9.695B-01 9.744E-Ol 9.780E-01 9.807E-Ol 9.828E-01 9.845E-01 9.859E-Ol 9.871E-01
( -0.79998 9.394E-01 9.588E-01 9.688E-Ol 9.749B-01 9.790B-01 9'.819E-Ol 9.841E-Ol 9.859B-Ol 9.873E-01 9.884B-Ol 9.894E-Ol-0.59998 9.500E-Ol 9.661E-Ol 9.744B-Ol 9.794E-01 9.828B-Ol 9.852E-Ol 9.870B-Ol 9.884E-Ol 9.8968-01 9.905E-Ol 9.913B-Ol-0.39998 9.588E-Ol 9.722E-Ol 9.790B-Ol 9.831B-Ol 9.859E-Ol 9.879E-Ol 9.894E-Ol 9.905E-Ol 9.915E-Ol 9.923E-Ol 9.929E-Ol-0.19998 9.661E-0 1 9.772E-Ol 9.828E-Ol 9.862E-Ol 9.885E-Ol 9.901E-Ol 9.9138-01 9.923E-0·1 9.930E-01 9.937E-Ol 9.942E-Ol0.00002 9.722E-Ol 9.813E-Ol 9.859B-Ol 9.887E-Ol 9.906B-01 9.919E-Ol 9.929E-Ol 9.937B-Ol 9.943E-Ol 9.948E-Ol 9~953E-Ol0.20002 9.772E-01 9.847E-01 9.885E-Ol 9.908E-01 9.923E-Ol 9.934E-Ol 9.942E-Ol 9.949E-Ol 9.954E-Ol 9.958E-Ol 9.961E-01
( 0.40002 9. 814E-0 1 9.875E-Ol 9.906B-Ol 9.925B-Ol 9.931E-Ol 9.946E-Ol 9.953E-Ol 9.958E-Ol 9.962E-Ol 9.966E-Ol 9.968E-010.60002 9.848E-Ol 9.898E-Ol 9.923E-Ol 9.939B-01 9.949E-Ol 9.956E-Ol 9.962E-Ol 9.966B-Ol 9.969E-Ol 9.972E-Ol 9.974E-Ol0.80002 9.816E-01 9.917E-Ol 9.938E-Ol 9.950E-Ol 9.958E-Ol 9.964E-Ol 9.969E-Ol 9.912E-Ol 9.975E-Ol 9.971E-Ol 9.979E-Ol1.00002 9.899E-Ol 9.932E-Ol 9.9119E-Ol 9.959E-Ol 9.966E-Ol 9.971E-Ol 9.974E-Ol 9.917E-Ol 9.980E-Ol 9.981B-Ol 9.983E-Ol
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ALPHA CORRECTION FACTORS
12

A/K = 10. 15. 20. 25. 30. 35. 40. 45. 50. 55. 60.GAK!!A
-6.00000 3.813E-02 5.699E- 02 1.451E-02 9.150E-02 1.018E-01 1.i36E-01 1.388E-01 1.535E-01 1.611E-0 1 1.814E-Ol 1.941E-Ol-5.80000 4.696E-02 6.883E-02 8.911E-02 1.097E-Ol 1.288E-Ol 1.ln1£-01 1.647E-01 1.815E-Ol 1.911E-Ol 2.132E-Ol 2.282E-Ol

( -5.60000 5.618E-02 8.281E-02 1.015E-Ol 1.308E-Ol 1.530E-Ol 1.140E-Ol 1.941E-Ol 2.131£-01 2.313E-Ol 2.481E-01 2.653E-Ol-5.40000 6.840E-02 9.921E-02 1.280E-Ol 1.551£-01 1.805E-Ol 2.045E-Ol 2.270E-Ol 2.484E-Ol 2.685E-Ol 2.811E-Ol 3.058E-Ol-5.20000 8.208E-02 1.1S3E-Ol 1.511E-Ol 1.827E-Ol 2.115E-Ol 2.384E-Ol 2.635E-Ol 2.869E-Ol 3.090E~01 3.291E-Ol 3.492E-Ol-5.00000 9.805E-02 1.402E-01 1.186E-Ol 2.137E-Ol 2.459E-Ol 2.156£-01 3.031E-01 3.285E-Ol 3.522E-Ol 3.142E-Ol 3.948E-Ol-4.80000 1.165E-Ol 1.652E- 01 2.081E-Ol 2.480E-Ol 2.835E-Ol 3.158£-01 3.454E-Ol 3.725E-0 1 3.914E-0 1 4.204E-Ol 4.418E-Ol-4.59999 1.311E-Ol 1.932E- 01 2. 421E-0 ~ 2.853E-Ol 3.239E-Ol 3.585E-Ol 3.898E-Ol 4.181 E-Ol 4.439E-Ol 4.616E-Ol 4.893E-Ol-4.39999 1.616E-Ol 2.243E-Ol 2.783E-Ol 3.252E-0.l 3.665E-Ol 4.029E-Ol 4.354E-Ol 4.646E-Ol 4.908E-01 5.147E-Ol 5.364E-Ol-4.19999 1.884E-01 2.583E-01 3.111E-Ol 3.673E-01 4.105E-01 4.483E-01 4.815E-Ol 5.109E-Ol 5.372E-01 5.608£-01 5.821E-Ol-3.99999 2. 119E-Ol 2.948E-Ol 3.579E-Ol 4.106E-Ol 4.553E-Ol 4.937E-Ol 5.271E-01 5.563E-Ol 5.822£-01 6.052E-Ol 6.257E-Ol
( -3.79999 2.500E-0 1 3.333E-Ol 3.999E-01 4.545E-Ol 4.999E-01 5.384E-Ol 5.114E-Ol 5.999E-Ol 6.249E-Ol 6.410E-Ol 6.666E-01-3.59999 2.841E-Ol 3.732E- 01 4.425E-Ol .4.981E-Ol 5.435E-Ol 5.814£-01 6.135£-01 6.411£-01 6.649£-01 6.858£-01 1.043E-Ol-3.39999 3.200£-01 4.138£-01 4.848E-Ol 5.405E-Ol 5.853E-Ol 6.222£-01 6.530£-01 6.192E-Ol 1.011£-01 1.213E-Ol 1.384E-Ol-3.19999 3.569£-01 4.543£-01 5.260E-Ol 5.811E-Ol 6.247E-Ol 6.601£-01 6.894E-Ol 7.140E-Ol 7.351E-Ol 1.532£-01 1.690£-01-2.99999 3.941£-01 4.939£-01 5.654E-Ol 6.192E-Ol 6.612£-01 6.948£-01 1.224E-Ol 7.454E-Ol 1.649E-Ol 1.816£-01 1.960£-01-2.79999 4.310E-Ol 5.319E-Ol 6.024£-01 6.544E-Ol 6.944E-Ol 1.261£-01 1.519£-01 7.732£-01 7.911 £-01 8.064E-Ol 8.191E-Ol-2.59999 4.668B-Ol 5.617B-Ol 6.365£-01 6.864E-Ol 7.242B-Ol 7.539E-Ol 1.119£-01 7.916E-Ol 8.140£-01 8.280£-01 8.401E-Ol-2.39999 5.008B-Ol 6.008£-01 6.614E-Ol 1.150E-Ol 1.506E-Ol 1.183E-Ol 8.005B-Ol 8.181E-01 8.338E-01 8.466B-Ol 8.515E-Ol-2.19999 5.325B-Ol 6.3 08B- 01 6.950E-Ol 1.401£-01 1.736E-Ol 1.995B-Ol 8.200B-Ol 8.368£-01 8.506E-0 1 8.624£-01 8.124E-Ol-1.99998 5.614B-Ol 6.575E-Ol 1.191E-Ol 1.619E-01 1.934E-Ol 8. 115B-Ol 8.366£-01 8.521£-01 8.649E-0 1 8.156E-Ol 8.848E-Ol-1.19998 5.872E-Ol 6.808B-Ol 1.399E-Ol 1.805E-Ol 8.101E-Ol 8.321E-Ol 8.505£-01 8.649E-Ol 8.161E-Ol 8.866B-Ol 8.951E-Ol-1.59998 6.096E-Ol 1.008B-0 1 1.514E-Ol 7.960E-Ol 8.241£-01 8.453E-Ol 8.620E-Ol 8.154E-Ol 8.864E-Ol 8.951£-01 9.035£-01-1.39998 6.285E-Ol 1.114E-Ol 1.119E-Ol 8.088E-Ol 8.354E-Ol 8.555£-01 8.113E-Ol 8.839E-Ol 8.943E-01 9.030E-Ol 9.103E-Ol-1.19998 6.441E-01 1.308E-01 7.835E-01 8.190E-Ol 8.444E-Ol 8.636B-Ol 8.186E-Ol 8.906E-Ol 9.005£-01 9.081£-01 9.151B-Ol-0.99998 6.691E-Ol 7.521E-Ol 8.018E-01 8.349E-Ol 8.585B-Ol 8.162E-Ol 8.900£-01 9.010E-Ol 9. 100£-01 9. 115E-Ol 9.239E-Ol-0.19998 6.650E-01 1.486B-Ol 1.988E-Ol 8.323E-Ol 8.562£-01 8.142E-01 8.882E-Ol 8.993E-Ol 9.085E-0 1 9.161B-01 9.226E-Ol-0.59998 6.101£-01 1.534E-Ol 8.029E-Ol 8.359E-Ol 8.594B-Ol 8.170E-Ol 8.907£-01 9.016E-Ol 9.106E-Ol 9.181E-Ol 9.244E-Ol-0~39998 6.135E-Ol 7.557£-01 8.049E-Ol 8.316E-Ol 8.609E-Ol 8.183E-Ol 8.919B-Ol 9.027B-Ol 9.116B-Ol 9.190B-Ol 9.252B-Ol-0.19998 .6.734E-Ol 1. 556B- 01 8.048£-01 8.315£-01 8.608E-Ol 8.183B-Ol 8.918E-Ol 9.027E-Ol· 9.116B-Ol 9.189£-01 9.252E-Ol0.00002 6.706E-Ol 1.533B-01 8.028E-01 8.358B-Ol 8.593£-01 8.769B-Ol 8.906£-01 9.016£-01 9.105£-01 9.180£-01 9.243£-010.20002 6.653£-01 1.489£-01 7.990£-01 8.325E-Ol 8.564E-Ol 8.143E-Ol 8.88lE-Ol 8.994£-01 9.086£-01 9.162£-01 9.226£-010~40002 6.517£-01 7.424B-Ol 7.935E-01 8.211E-Ol 8.521E-Ol 8.105£-01 8.849E-Ol 8.963E-Ol 9.057£-01 9.135£-01 9.202B-010.60002 6.478B-Ol 7.340B-Ol 1.863B-Ol 8.214£-01 8.466E-Ol 8.656E-Ol 8.803E-Ol 8.922E-01 9.019E-Ol 9~100£-01 9.169B-Ol0.80002 6.359B-Ol 1.237B-Ol 1.114£-01 8.136E-Ol 8.397E-01 8.594E-Ol 8.148B-Ol 8.871£-01 8.912B-Ol 9.057£-01 9.129B-Ol1.00002 6.220E-Ol 7. 117B- 01 1.670E-01 8.045E-01 8.316B-01 8.521£-01 8.681B-01 8.810E-Ol 8.916E-Ol 9.005E-Ol 9.080E-Ol
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( ALPHA CORRECTION FACTORS
A3

A/M = 10. 15. 20. 25. 30. 35. 40. 45. 50. 55. 60.
( GAititA

-6.00000 9.912E-Ol 9.982E-01 9.986E-01 9.989E-Ol 9.991E-01 9.992E-01 9.993E-Ol 9.994£-01 9.994£-01 9.995E-Ol 9.995E-01
-5.80000 9.910E-01 9.980E-01 9.985E-01 9.988E-01 9.990E-Ol 9.991E-Ol 9.992£-01 9.993E-Ol 9.994E-Ol 9.994E-Ol 9.995E-01

( -5.60000 9.966E-01 9.918E-Ol 9.9838-01 9.9878-01 9.9898-01 9.990E-Ol 9.992E-Ol 9.99lE-Ol 9.993E-0 1 9.994E-01 9.9948-01
-5.40000 9.9638-01 9.9158- 01 9.9828-01 9.985E-Ol 9.988£-01 9.989E-Ol 9.9918-01 9.992£-01 9.99lE-Ol 9.993E-Ol 9.994E-01
-5.20000 9.959E-01 9.9738-01 9.980£-01 9.984E-01 9.986E-Ol 9.988E-Ol 9.990E-Ol 9.99lE-01 9.992£-01 9.993£-01 9.993E-01

( -5.00000 9.9568-01 9.970£-01 9.978E-Ol 9.982E-Ol 9.985£-01 9.987£-01 9.989£-01 9.990E-Ol 9.991 £-01 9.992E-Ol 9.9938-01
-4.80000 9.951£-01 9.967E-Ol 9.916E-Ol 9.980E-01 9.984E-Ol 9.9868-01 9.9888-01 9.9898-01 9.990E-Ol 9.991E-Ol 9.992E-Ol
-4.59999 9.941E-Ol 9.964E-Ol 9.973E-Ol 9.979£-01 9.982£-01 9.985E-Ol 9.987E-01 9.988E-Ol 9.989E-Ol 9.990E-Ol 9.991E-Ol
-4.39999 9.942E-01 9.961E-Ol 9.911E-Ol 9.9178-01 9.981E-Ol 9.983E-Ol 9.985E-Ol 9.987B-Ol 9.988E-Ol 9.989E-Ol 9.990E-01
-4.19999 9.931E-Ol 9.958E-Ol 9.968E-Ol 9.975E-01 9.979E-Ol 9.982E-Ol 9.984E-01 9.986E-Ol 9.981E-Ol 9.988E-Ol 9.989E-Ol
-3.99999 9.931E-Ol 9.954E-Ol 9.965£-01 9.972E-Ol 9.917E-Ol 9.980E-Ol 9.983E-Ol 9.985E-Ol 9.986E-Ol 9.987£-01 9.988E-Ol
-3.79999 9.925E-Ol 9.950E-Ol 9.962E-Ol 9.910E-Ol 9.975E-Ol 9. 979E- 01 9.981E-Ol 9.983E-Ol 9.985E-Ol 9.986E-Ol 9.981E-Ol
-3.59999 9.919E-01 9.946E-01 9.959£-01 9.961E-Ol 9.973£-01 9.917E-Ol 9.980E-Ol 9.982E-01 9.984E-01 9.985E-01 9.986E-01
-3.39999 9.912E-Ol 9.941E-Ol 9.956E-01 9.965E-Ol 9.911E-Ol 9.915E-Ol .9.918E-Ol 9.980E-Ol 9.982E-01 9.984E-Ol 9.985E-Ol

( -3.19999 9.9058-01 9.931E-01 9.953£-01 9.962£-01 9.968£-01 9.97lE-Ol 9.9168-01 9.979£-01 9.981E-Ol 9.983£-01 9.984E-Ol
-2.99999 9.898E-Ol 9.932E-Ol 9.9"9£-01 9.959E-01 9.966£-01 9.911E-Ol 9.914E-01 9.911E-01 9.979E-Ol 9.9818-01 9.98lE-Ol
-2.19999 9.891E-01 9.921E-Ol 9.9458-01 9.9568-01 9.9638-01 9.969E-Ol 9.912£-01 9.915E-01 9.9188-01 9.980E-Ol 9.982E-Ol

( -2.59999 9~ 883E-01 9.9228-01 9.9"18-01 9.9538-01 9.96lE-0 1 9.9668-01 9.9108-01 9.91U-Ol 9.916E-Ol 9.978£-01 9.9808-01
-2.39999 9.815E-Ol 9.916E-01 9.9318-01 9.950E-01 9.958£;'01 9.964E-Ol 9.968£-01 9.912£-01 9.915E-01 9.971£-01 9.9798-01
-2.19999 9~866E-0 1 9.9118-01 9.9338-01 9.9"68-01 9.9558-01 9.96lE-Ol 9.966E-Ol 9.910E-Ol 9.9738-01 9.9758-01 9.9118-01
"':1.99998 9.8588-01 9.9058 ...01 9.928E-Ol 9.943E-Ol 9.952E-01 9.9598-01 9.964E-Ol 9.968E-Ol 9.911E-Ol 9.91118-01 9.9168-01
-1.19998 9.8"9E-Ol 9.8998-01 9 .92I1E-O1 9.9398-01 9.9498-01 9.956E-Ol 9.962E-Ol 9.966E-Ol 9.969E-01 9.912E-Ol 9.975E-Ol
-1.59998 9.840E-Ol 9.893E-Ol 9.920£-01 9.9368-01 9.9116£-01 9.9548-01 9.960E-Ol 9.961JE-Ol 9.9688-01 9.911E-Ol 9.973E-01
-1.39998 9.8318-01 9.881E-Ol 9.915£-01 9.9328-01 9.9438-01 9.9518-01 9.951E-Ol 9.962E-Ol 9.966E-Ol 9.969£-01 9.972E-Ol
-1.19998 9.823E-Ol 9.(:;818-01 9.910E-Ol 9.9288-01 9.940E-Ol 9.949E-01 9.9558-01 9.9608-01 9.96I1E-Ol 9.96lE-01 9.910E-Ol
-0.99998 9.170E-01 9.846E-Ol 9.8842-01 9.9018-01 9.922E-Ol 9.933E-Ol 9.942E-Ol 9.9488-01 9.953E-Ol 9.951E-01 9.961E-Ol
-0.19998 9.8058-01 9.8698-01 9.901E-Ol 9.9218-01 9.934E-01 9.943E-01 9.950E-Ol 9.9568-01 9.960E-01 9.964E-Ol 9.961E-Ol
-0.59998 9.7968-01 9.8638-01 9.897£-01 9.917£-01 9.93lE-01 9.941E-Ol 9.9118£-01 9.954E,..01 9.959£-01 9.962£-01 9.965E-01
-0.39998 9.187E-Ol 9.8578-01 9.893E-Ol 9.914E-Ol 9.928E-Ol 9.938E-Ol 9.9116E-Ol 9.952E-Ol 9.957E-Ol 9.9618-01 9.964E-Ol
-0.199.98 9.179E-Ol 9.852£-01 9.888E-Ol 9.910E-Ol 9.925E-Ol 9.936E-Ol 9.94I1E-Ol 9.9508-01 9.955E-Ol 9.9598-01 9.962E-Ol

0.00002 9.1-11E-Ol 9.846E-01 9.884E-01 9.90lE-Ol 9.9228-01 9.933E-Ol 9.942E-Ol 9.9488-01 9.9538-01 9.958£-01 9.96lE-01
0.20002 9.163E-01 9.841E-Ol 9.880E-Ol 9.9048-01 9.9208-01 9.931E-Ol 9.9110E-Ol 9.946£-01 9.952£-01 9.956E-Ol 9.960E-01

( 0.40002 9.156E-Ol 9.836£-01 9.876E-Ol 9.901E-Ol 9.911E-01 9.929E-Ol 9.938E-01 9.9458-01 9.9508-01 9.955£-01 9.958E-01
0.60002 9.149E-01 9.8318-01 9.873E-Ol 9.898E-Ol 9.915E-Ol 9.921E-01 9.936E-Ol 9.9438-01 9.949E-0 1 9.953E-01 9.951E-Ol
0.80002 9.1112£-01 9.826£-01 9.869E-Ol 9.895E-Ol 9.912E-Ol 9.925E-Ol 9.934£-01 9.9" 1£-01 9.941£-01 9.9528-01 9.9568-01
1.00002 9.136E-0 1 9.822E-Ol 9.866E-Ol 9.893£-01 9.910E-01 9.923E-01 9.93lE-01 9.940E-Ol 9.946£-01 9.951£-01 9.955E-Ol,
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( ALPH! CORRECTION PACTORS
A4

AII'! = 10. 15. 20. 25. 30. 35. 40. 45. 50. 55. 60.
( GAKK!

-6.00000 8.425E-Ol 8.8 92E-01 9.145E-Ol 9.304E-Ol 9.414E-Ol 9.493E-Ol 9.554E-Ol 9.601E-Ol 9.640E-Ol 9.611E-Ol 9.698E-Ol
-5.80000 8.456E-Ol 8.915E-Ol 9.163E-Ol 9.319E-Ol 9.426E-Ol 9.504E-Ol 9.563E-Ol 9.610E-Ol 9.6IJSE-Ol 9.619E-Ol 9.105E-Ol
-5.60000 8.IJS6E-Ol 8.931E-Ol 9.181E-Ol 9.334E-Ol 9.438E-Ol 9.515E-Ol 9.513E-01 9.619E-Ol 9.655E-Ol 9.686E-Ol 9.111E-Ol
-5.40000 8.514E-Ol 8.958E-Ol 9.191E-Ol 9.341E-Ol 9.450E-01 9.525E-Ol 9.582E-Ol 9.621E-Ol 9.663E-0 1 9.692E-Ol 9.111E-Ol
-5.20000 8.542E-Ol 8.918E-Ol 9.213E-Ol 9.361E-Ol 9.462E-Ol 9.535E-01 9.591E-01 9.634E-Ol 9.610B-01 9.699B-01 9.123E-Ol
-5.00000 8.568B-Ol 8.998E-01 9.229E-01 9.313 E-Ol 9.412E-Ol 9.544E-01 9.599E-Ol 9.642B-01 9.611B-Ol 9.105B-Ol 9.129E-Ol
-4.80000 8.593E-Ol 9.016E-01 9.243E-Ol 9.385E-Ol 9.483E-Ol 9.553E-Ol 9.601B-Ol 9.649E-Ol 9.683B-01 9.111B-01 9.134E-01
-4.59999 8.611E-Ol 9.033E-01 9.251E-Ol 9.391E-Ol 9.492E-01 9.562B-Ol 9.614B-01 9.656E-01 9.689B-01 9.116B-Ol 9.139E-Ol
-4.39999 8.639E-Ol 9.050E-Ol 9.210E-Ol 9.401E-Ol 9.501E-Ol 9.569E-Ol 9.621E-Ol 9.662E-Ol 9.695E-Ol 9.122E-01 9.144E-01
-4.19999 8.660E-Ol 9.065E-Ol 9.282E-Ol 9.4HE-Ol 9.509E-Ol 9.571E-Ol 9.628E-Ol 9.668B-Ol 9.100E-0 1 9.126E-Ol 9.149E-Ol
-3.~9999 8.618E-Ol 9.018E-Ol 9.292E-Ol 9.426E-Ol 9.517E-Ol 9.58lE-Ol 9.633E-Ol 9.613E-Ol 9.104E-01 9.131E-01 9.152E-Ol
-3.19999 8.695E-Ol 9.090E- 01 9.302E-Ol 9.434E-Ol 9.524E-Ol 9.589E-Ol 9.638B-Ol 9.611E-Ol 9.109E-Ol 9.134E-Ol 9.156E-:Ol
-3.59999 8.109E-Ol 9.101E-Ol 9.310E-Ol 9.440E-Ol 9.529E-Ol 9.594E-Ol 9.643B-Ol 9.681E-Ol 9.112E-Ol 9.138E-Ol 9.159E-Ol
-3.39999 8.120E-Ol 9.109E-Ol 9.316E-Ol 9.445E-Ol 9.534E-Ol 9.598E-Ol 9.646E-Ol 9.68IJE-Ol 9.115E-Ol 9.140B-Ol 9.161E-Ol
-3.19999 8.128E-Ol 9.115E-Ol 9.321E-Ol 9.449E-Ol 9.531E-Ol 9.600E-Ol 9.649E-Ol 9.686E-Ol 9.117E-Ol 9.742E-Ol 9.763E-Ol
-2.99999 8.133E-Ol 9.118 E-Ol 9.323E-Ol 9.45U-Ol 9.539E-01 9.602E-Ol 9.650E-Ol 9.688E-Ol 9.718E-01 9.743E-Ol 9.764E-Ol
-2.19999 8.733E-Ol 9.118E-01 9.324E-Ol 9.451E-Ol 9.539E-Ol 9.602B-Ol 9.650B-Ol 9.688E-Ol 9.118E-Ol 9.143E-Ol 9.764E-Ol
-2.59999 8.129E-Ol 9.115E-Ol 9.321E-Ol 9.449E-Ol 9.531E-Ol 9.600B-Ol 9.649E-Ol 9.686E-·Ol 9.711E-Ol 9.142E-Ol 9.763E-Ol
-2.39999 8.719E-Ol 9.108E-Ol 9.315E-Ol 9.445E-01 9.533E-Ol 9.597E-Ol 9.646E-Ol 9.684B-Ol 9.114B-Ol 9.140E-Ol 9.161B-Ol
-2.19999 8.103E-Ol 9.096E-Ol 9.306E-Ol 9.431E-Ol 9.527E-Ol 9.591B-Ol 9.641E-Ol 9.619B-Ol 9.110E-01 . 9.136E-01 9.158E-01
-1.99998 8~680E-Ol 9.079E-Ol 9.293E-01 9.426E-Ol 9.511E-Ol 9.583E- 01 9.634E-Ol 9.613E-Ol 9.705E-Ol 9.131E-Ol 9.153E-Ol
-1.19998 8.649E-Ol 9.057E-Ol 9.275E-Ol 9.412E-01 9.505E-01 9.513E-01 9.624E-01 9.664E-01 9.697E-Ol 9.12QE-01 9.146E-Ol
-1.59998 8.609E-01 9.027E-01 9.252E-Ol 9.393E-Ol 9.489E-Ol 9.559E-Ol 9.612E-Ol 9.653E-Ol 9.681E-Ol 9.115E-Ol 9.138E-Ol
-1.39998 8.558E-Ol 8.990E-Ol 9.223E-Ol 9.369E-Ol 9.468E-Ol 9.541E-Ol 9.596E-Ol 9.639E-Ol 9.614E-Ol 9.703E-Ol 9.121E-Ol
-1.19998 8.491E-Ol 8.945E-Ol 9.181E-Ol 9.339E-Ol 9.443E-Ol 9.519E-Ol 9.516E-Ol 9.622E-01 9.658E-Ol 9.688E-Ol 9.114E-Ol
-0.99998 8.444E-Ol 8.906E-Ol 9.157E-Ol 9.314E-Ol 9.421E-Ol 9.500E-Ol 9.560E-01 9.601E-Ol 9.645E-Ol 9.616E-Ol 9.102E-Ol
-0.19998 8.333E-Ol 8.824E-01 9.091E-Ol 9.259E-Ol 9.375E-Ol 9.459E-01 9.524E-Ol 9.574E-Ol 9.615E-Ol 9.649B-Ol 9.617E-Ol
-0.59998 8.229E-Ol 8.745E-Ol 9.029E-Ol 9.201E-Ol 9.331E-Ol 9.421E-Ol 9.489E-Ol 9.544E-Ol 9.581E-Ol 9.623E-Ol 9.654E-Ol
-0.39998 8.108E-Ol 8.654B-Ol 8.955E-Ol 9.146E-Ol 9.218B-Ol 9.315E-Ol 9.449E-Ol 9.501E-Ol 9.554E;'01 9.593E-Ol 9.626E-Ol
-0.19998 1.968E-Ol 8.547E-Ol 8.869E-Ol 9.014E-Ol 9.211E-Ol 9.321B-Ol 9.401E-Ol 9.464E-Ol 9.515E-Ol 9.551E-Ol 9.592E-Ol0.00002 7.809E-Ol 8.424E-Ol 8.110E-Ol 8.991E-Ol 9.145E-Ol 9.258E-Ol 9.345E-Ol 9.413E-Ol 9.469E-Ol 9.515E-Ol 9.553E-Ol

0.20002 7.629E-Ol 8.284E-Ol 8.655E-Ol 8.894E-Ol 9.061E-Ol 9.185E-Ol 9.279E-Ol 9.354E-Ol 9.415E-Ol 9.465E-Ol 9.508E-Ol0.40002 1.428E-Ol 8.125E-Ol 8.524E-Ol 8.184E-Ol 8.965E-Ol 9.100E-Ol 9.203E-Ol 9.286E-Ol 9.352E-Ol 9.408B-.01 9.454B-Ol0.60002 1.205E-Ol 7.945E-Ol 8.316E-01 8.651E-Ol 8.855E-Ol 9.002E-Ol 9.116E-Ol 9.206E-Ol 9.280B-Ol 9.341B-Ol 9.393E-Ol0.80002 6.961E-01 7.745E-Ol 8.208E-Ol 8.513E-Ol 8.129E-Ol 8.891E-Ol 9.016E-Ol 9.116E-Ol 9. 197E-0 1 9.264E-Ol 9.322E-Ol1.00002 6.695E-01 1.524E-Ol 8.020E-01 8.351E-Ol 8.!?81E-Ol 8.164E-Ol 8.901E-Ol 9.011E-01 9.l01B-Ol 9.116E-Ol 9.240B-Ol
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( ALPHA CORRECTION FACTORS

( AS
A/I! = 10. 15. 20. 25. 30. 35. 110. liS. 50. 55. ·60.

( GAI!I!A
-6.00000 9. 914E-Ol 9.983E-Ol 9.981E-Ol 9.990E-Ol 9.991E-Ol 9.993E-Ol 9.99IJE-Ol 9.991iE-Ol 9.995E-Ol 9.995E-0 1 9.996E-Ol-5.80000 9.910E-Ol 9.980E-Ol 9.985E-Ol 9.988E-Ol 9.990E-Ol 9.99lE-Ol 9.993E-Ol 9.993E-Ol 9.99I1E-Ol 9.995E-Ol 9.995E~01

( -5.60000 9.965E-Ol 9.911E-Ol 9.983E-Ol 9.986E-Ol 9.988E-Ol 9.990E-Ol 9.991E-Ol 9.992E-Ol 9.993E-Ol 9.99I1E-Ol 9.99IJE-Ol-5.110000 9.960E-Ol 9.913E-Ol 9.980E-Ol 9.984E-Ol 9.981E-Ol 9.988E-Ol 9.990E-Ol 9.99lE-Ol 9.992E-Ol 9.993E-Ol 9.993E-Ol-5.20000 9.953E-Ol 9.969E-Ol 9.911E-Ol 9.981E-Ol 9.984E-Ol 9.981E-Ol 9.988E-Ol 9.990E-Ol 9.99lE-Ol 9.991E-Ol 9.992E-Ol-5.00000 9.9115E-Ol 9.964E-Ol 9.913E-Ol 9.918E-Ol 9.982E-Ol 9.98I1E-Ol 9.986E-Ol 9.988E-Ol 9.989E-Ol 9.990E-Ol 9.991E-Ol-4.80000 9.936E-01 9.958E-01 9.968E-Ol 9.914E-Ol 9.919E-01 9.982E-Ol 9.98I1E-Ol 9.986E-01 9.981E-Ol 9.988E-Ol 9.989E-Ol-11.59999 9.926E-Ol 9.950E-Ol 9.963E-Ol 9.910E-01 9.915E-Ol 9. 919E- 01 9.981E-Ol 9.983E-Ol 9.985E-Ol 9.986E-Ol 9.988E-Ol-4.39999 9.913E-Ol 9.942E-Ol 9.956E-Ol 9.965E-Ol 9.911E-Ol 9.975E-Ol 9.918E-Ol 9.981 E-Ol 9.·983E-01 9.98I1E-01 9.985E-Ol-4.19999 9.899E-Ol 9.932E-.01 9.9119E-01 9.959E-Ol 9.966E-Ol 9.911E-Ol 9.914E-Ol 9.911E-01 9.980E-Ol 9.981E-Ol 9.983E-01-3.99999 9.881E-Ol 9.920E-Ol 9.940E-Ol 9.952E-Ol 9.960E-Ol 9.966E-Ol 9.910E-01 9.913E-Ol 9.916E-01 9.918E-Ol 9.980E-01-3.19999 9.860E-Ol 9.906E- 01 9.930E-01 9.944E-01 9.953E-Ol 9.960E-Ol 9.965E-Ol 9~969E-Ol 9.912E-Ol 9.91I1E-Ol 9.916E-Ol-3.59999 9.835E-Ol 9.890E-Ol 9.911E-01 9.933E-01 9.94I1E-Ol 9.952E-Ol 9.958E-01 9.963E-01 9.961E-Ol 9.910E-Ol 9.912E-Ol-3.39999 9.805E-01 9.869E-Ol 9.902E-Ol 9.921E-Ol 9.93I1E-Ol 9.944E-Ol 9.951E-Ol 9.956E-Ol 9.960E-Ol 9.964E-Ol 9.961E-Ol-3.19999 9.169E-Ol 9.8IJ5E-Ol 9.883E-01 9.906E-Ol 9.922E-Ol 9.933E-Ol 9.9IJ1E-Ol 9.948E-Ol . 9.953E-01 9.951E-Ol 9.961E-Ol-2~99999 9.124E-01 9.81I1E-Ol 9.860E-01 9.888E-Ol 9.906E-01 9.920E-Ol 9.930E-Ol 9.931E-01 9.944E-0 1 9.949E-Ol 9.953E-01-2.19999 9.669E-Ol 9.111E-Ol 9.832E-Ol 9.865E-01 9.887E-Ol 9.903E-Ol 9.915E-Ol 9.925E-01 9.932E-Ol 9.938E-01 9.9113E-01-2.59999 9.601E-Ol 9.130E-01 9.196E-Ol 9.836E-Ol 9.863E-Ol 9.883E-Ol 9.891E-Ol 9.908E-Ol 9.918E-Ol 9.925E-Ol 9.931E-Ol-2.39999 9.515E-01 9.61lE-Ol 9.151E-01 9.800E-Ol 9.833E-Ol 9.856E-Ol 9.814E-Ol 9.888E-Ol 9.899E-0 1 9.908E-Ol 9.916E-Ol-2.19999 9.1I06E-Ol 9.596E-01 9.694E-01 9. 1511E-Ol 9.194E-Ol 9.823E-Ol 9.845E-Ol 9.862E-01 9.815E-Ol 9.886E-01 9.896E-Ol
( -1.99998 9.266E-01 9.498E-01 9.619E-Ol 9.693E-Ol 9.143E-01 9.119E-Ol 9.806E-01 9.821E-Ol 9.8I1IJE-Ol 9.858E-01 9.810E-01-1.19998 9.084E-Ol 9.310E-01 9.520E-Ol 9~612E-Ol 9.615E-01 9.120E-01 9.154E-Ol 9.181E-Ol 9.802£-01 9.820E-01 9.835E-Ol-1.59998 8.8111E-Ol 9.200E-Ol 9.388E-Ol 9.504E-Ol 9.584E-Ol 9.641E-Ol 9.684E-Ol 9.118£-01 9.146E-01 9.168E-Ol 9.181E-Ol-1.39998 8.536E-Ol 8.914E-Ol 9.210E-Ol 9.358E-Ol 9.459E-Ol 9.533£-01 9.589£-01 9.633E-Ol 9.668E-Ol 9.698E-Ol 9.122E-Ol-1.19998 8.132E-Ol 8.f,12E-Ol 8.910E-01 9.159E-Ol 9.289E-Ol 9.384E-Ol 9.451E-Ol 9.51I1E-Ol 9.561£-01 9.599E-Ol 9.631E-01-0.99998 1.656E-Ol 8.304E-Ol 8.612E-Ol 8.909E-Ol 9.01I1E-Ol 9.195E-Ol 9.289E-Ol 9.363E-Ol 9.423E-Ol 9.1113E-01 9.514E-Ol
( -0.79998 6.960E-Ol 1.1115E-Ol 8.201E-Ol 8.513E-Ol 8.129E-Ol 8.890E-Ol 9.016E-01 9.115E-Ol 9.191E-Ol 9.264E-Ol 9.321E-Ol-0.59998 6. 112E-Ol 1.015E-Ol 1.633E-Ol 8.012E-Ol 8.281E-Ol 8.495E-Ol 8.658E-Ol 8.189E-Ol 8. 891E-Ol 8.981E-01 9.063E-Ol

-0.39998 5.212E-Ol 6.258E-Ol 6 .904E-0 1 1.360E-Ol 1.698E-01 1.960E-Ol 8.168E-Ol 8.338E-Ol 8.1119E-Ol 8.598E-Ol 8.700E-Ol
( -0.19998 4.311E-Ol 5.320E-Ol 6.025E-Ol 6.545E-01 6.945E-Ol 1.262E-Ol 7.519E-Ol 7.732E-Ol 7.912E-Ol 8.065E-01 8.197E-Ol0.00002 3.36I1E-Ol IJ.320E-Ol 5.035E-Ol 5. 590E-Ol 6.033E-Ol 6.396E-Ol 6.691E-Ol 6.953E-Ol 7.11lE-Ol 1.360E-Ol 1.526E-Ol0.20002 2.506E-Ol 3.3IJ1E-Ol 4.008E-Ol 4. 554E-Ol 5.008E-Ol 5.393E-Ol 5.122E-Ol 6.008E-Ol 6.258E-Ol 6.418E-01 6.61IJE-Ol0.40002 1.189E-0 1 2.46IJE-Ol 3.036E-Ol 3. 521E-Ol 3.953E-Ol 4.321E-Ol 4.651E-Ol 4.95lE-Ol 5.215E-Ol 5.452E-Ol 5.661E-Ol0.60002 1.232E-Ol 1.141E-Ol 2. 1911E-Ol 2.600E-Ol 2.965E-Ol 3.291E-Ol 3.598E-Ol 3.81I1E-Ol II.121E-0 1 4.359E-Ol 1I.574E-Ol0.80002 8.238E-02 1.181E-01 1.522E-Ol 1.833E-Ol 2.122E-Ol 2.391E-01 2.642E-Ol 2.877E-Ol 3.0geE-Ol 3.306B-Ol 3.501E-Ol
( 1.00002 5.386E-02 1.866E-02 1.022E-0 1 1.246E-Ol 1.459E-Ol 1.66lE-Ol 1.855E-Ol 2.039E-Ol 2.215E-Ol 2.384E-Ol 2.546B-Ol
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to the Medium group or to oxygen~ it is nece~saryto correct the response l

I
I
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·1 5· Factors for the Correction ofZl and Z2 Counting Rates to Medium
Nuclei Only

The response of the Zl and Z2 channels of the telescope to various

heavy nuclei, including the Iron group is shown in the figures of APPENDIX

I F. In deriving the relative abundance of the iron group, measured by Z3

of the Zl and Z2 channels to.exc1ude the iron response. Assuming identical

I
I

spectra for all species.in terms of energy/nucleon over the passbands Zl and

Z2, it is possible to derive factors for making.suchcorrections. The pro-

cedure is similar to that described in Section 3. The 'passbands of Zl and

'I
I

Z2 used in the calculation are given in Table 4.

TABLE 4

Channel Medium Nuclei
.(MeV/nucleon) .

lower upper

Iron Group
(MeV/nuc leon)
lower upperI

I Zl-Z2
Z2

.77
1.6

1.6
3.2

.225

.43
.43

3.8

I
I
I

(Since Zland Z2 are nested and share common upper thresholds
of 3.2 MeV, the usual procedure is to first subtract the two
in order to obtafn differential channels and non-overlapping
channels - all the factors and corrections apply to the data
resulting from such a subtraction.)

In the following tabulation, the first column gives the values of the

I
spectral exponent, gamma, and the remaining columns list the correction

factors by which the Zl-Z2 or Z2 must be multiplied in order to obtain the

I response to non-iron group nuclei for various representative iron/oxygen

abundances. Values of the gamma and of Fe/O can be obtained directly from

I the uncorrected count rate ratios using the empirical formulae of Section 7.

I
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( ~EDIO~ CORRECTION FACTORS
.'( Zl

FE/O = 0.00125 0.00250 0.00500 0.01000 0.02000 0.04000 0.08000 0.16000 0.32000 0.6"000 1•.28000
GAMMA

-6.00000 6.334E-Ol 4.635E-Ol 3.017E-Ol 1.176E-Ol 9.748E-02 5. 124E-02 2.629E-02 1.332E-02 6.705E-03 3.364E-03 1.685E-03
-5.80000 6.888E-Ol 5.253E-Ol 3.562E-Ol 2.167E-Ol 1.215E-Ol 6.470E-02 3.343E-02 1.700E-02 8.572E-03 4.305E-03 2. 157E-03

( -5.60000 1.393E-Ol 5.864E-Ol 4.148E-Ol 2.611E-Ol 1.505E-Ol 8.140E-02 4.243E-02 2.167E~02 1.096E-02 5.508E-03 2.761E-03
-5.40000 7.842E-Ol 6.4 50E- 01 4.760E-Ol 3. 123E-Ol 1.850E-Ol 1.020E-Ol 5.312E-02 2.760E-02 1.399E-02 1.046E-03 3.535E-03
-5.20000 8.232E-Ol 6.995E-Ol 5.379E-Ol 3.679E-Ol 2.254E-Ol 1.270E-Ol 6.781E-02 3.510E-02 1.186E-02 9.011E-03 ".526E-03

( -5.00000 8.565E-Ol 7.490E-Ol 5.987E-Ol 4.272E-Ol 2.116E-Ol 1.572E-01 8.528E-02 4.454E-02 2.278E-02 1.152E-02 5.193E-03
-4.80000 8.844E-Ol 7.927E-0 1 6.566E-Ol 4.88BE-Ol 3.234E-Ol 1.929E-Ol 1.068E-01 5.639E-02 2.901E-02 1.412E-02 7.415E-03
-4.59999 9.075E-Ol 8.306E-Ol 1.103E-Ol 5.508E-Ol 3.800E-Ol 2.346E-Ol 1.329E-Ol 1.117E-02 3.690E-02 1.880E-02 9.481E-03

( -4.39999 9.264E-Ol 8.62BE-Ol 1.587E-Ol 6.112E-Ol 4.401E-Ol 2.822E-Ol 1.6"3E-Ol 8.947E-02 4.683E-02 2.398E-02 1.213E-02
-4.19999 9.416E-Ol B.891E-Ol 8.013E-Ol 6.685E-Ol 5.021E-Ol 3.352E-Ol 2.013E-Ol 1.119E-Ol 5.929E-02 3.055E-02 1.551E-02
-3.99999 9.539E-Ol 9.119E- 01 8.381E-Ol 1.213E-Ol 5.641E-Ol 3.928E-Ol 2.444E-Ol 1.392E-Ol 7.482E-02 3.886E-02 1.982E-02

.( -3.19999 9.631E-Ol 9.300E-Ol B.691E-Ol 1.686E-01 6.241E-Ol 4.536E-Ol 2.933E-01 1.719E-01 9.402E-02 4.933E-02 2.529E-02
-3.59999 9.115E-Ol 9.446E-01 8.950E-Ol 8.100E-0 1 6.807E-Ol 5.159E-01 3.416E-Ol 2.104E-Ol 1.176E-Ol 6.245E-02 3.223E-02
-3.39999 9.117E-Ol 9.563E-Ol 9.163E-01 8.455E-Ol 7.324E-Ol 5.118E-Ol 4.063E-Ol 2.549E-Ol 1.461E-:>1 1.880E-02 4.101E-02

( -3.19999 9.825E-Ol 9.651E-Ol 9.336E-Ol· 8.155E-01 7.186E-Ol 6.374E-Ol 4.678E-Ol 3.053E-Ol- 1.802E-Ol 9.899E-02 5.201E-02
-2.99999 9.864E-Ol 9.131E-Ol 9.476E-Ol 9.003E-Ol 8.18BE"-01 6.93lE-Ol 5.304E-Ol 3.609E-Ol 2.202E-Ol 1.231E-01 6.593E-02
-2.79999 9.894E-Ol 9.189E-01 9.587E-01 9.207E-01 8.531E-Ol 7.438E-01 5.921E-Ol 4.20SE-01 2.663E-Ol 1.536E-Ol 8.311E-02

( -2.59999 9.911E-Ol 9.835E-Ol 9.616E-01 9.372E-Ol 8.819E-Ol 7.887E-01 6.511E-Ol 4.827E-01 3.181E-Ol 1.892E-Ol 1.045E-Ol
-2.39999 9.935E-01 9 .811E-0 1 9.146E-Ol 9.505E-Ol 9.OS7E-Ol 8.276E-Ol 7.059E-Ol S.4S5E-Ol 3.150E-Ol 2.308E-Ol 1.J04E-Ol
-2.19999 9.950E-Ol 9.900E-Ol 9.802E-Ol 9.611E-Ol 9.251E-Ol 8.606E-Ol 7.554E-Ol 6 .069E-0 1 4.357E-Ol 2.785E-Ol 1.618E-Ol

( -1.99998 9.961E-Ol 9.922E-Ol 9.845E-Ol 9.695E-01 9.40BE-01 8.883E-01 7.990E-Ol 6.652E-01 4.984E-Ol 3.319E-Ol 1.990E-Ol
-1~79998 9.910E-Ol 9.939E-01 9.879E-Ol 9.762E-Ol 9.534E-Ol 9.110E-Ol 8.365E-Ol 7.190E-Ol 5.613E-Ol 3.901E-01 2.423E-Ol
-1.59998 9.976E-Ol 9.953E-Ol 9.906E-Ol 9.814E-Ol 9.635E-01 9.295E-01 8.683E-Ol 7.612E-Ol 6.223E-Ol 4.511E-Ol 2.918E-Ol
-1.39998 9.982E-Ol 9.963E-Ol 9.927E-Ol 9.855B-Ol 9.714E-Ol 9.444E-Ol 8.941E-Ol 8.09I1E-Ol 6.798E-Ol 5.149E-Ol 3.467E-Ol
-1.19998 9.986E-Ol 9.9'72E-01 9.943E-Ol 9.887E-01 9.777E-Ol 9.563E-01 9.163E-01 8.455E-01 1.324E-01 5.178E-01 4.062E-01
-0.99998 9.989E-01 9.918E-01 9.956E-01 . 9.912E-01 9.825E-01 9.657E-01 9.336E-01 8.755E-Ol 7.786E-01 6.375E-01 4.619E-Ol

( -0.79998 9.991E-01 9.983E- 01 9.966E-Ol 9.932E-01 9.865E-Ol 9.733E-01 9.479E-01 9.010E-Ol 8.199E-Ol 6.948E-Ol 5.323E-Ol
-0.59998 9.993E-Ol 9.987E-Ol 9.973E-Ol 9.947E-Ol 9.895E-Ol 9.792E-Ol 9.592E-01 9.216E-Ol 8.545E-Ol 7.460E-Ol 5.949E-01
-0~39998 9.995E-01 9.990E-Ol 9.979E-01 9.959E-Ol 9.918E-01 9.838E-Ol 9.681E-Ol 9.381E-Ol 8.835E-Ol 7.913E-01 6.5InE-01

( -0.19998 9.996E-01 9.992E-01 9.984E-Ol 9~968E-Ol 9.937E-Ol 9.874E-Ol 9.751E-Ol 9.514E-01 9.014E-Ol 8.304E-Ol 7.100E-Ol
0.00002 9.991E-01 9.994E-01 9.988E-Ol 9.975E-Ol 9.951E-01 9.902E-Ol 9.806E-01 9.620E-Ol 9.268E-01 8.635E-01 7.598E-Ol
0.20002 9.998E-01 9.995E-Ol 9.990E-01 9.981E-Ol 9.962E-01 9.924E-01 9.849E-01 9.703E-Ol 9.424E-01 8.910E-Ol 8.035E-Ol
0.40002 9.998E-01 9.996E-01 9.993E-01 9.985E-01 9.971E-Ol 9.941E-Ol 9.883E-Ol 9.769E-Ol 9.548E-Ol 9.136E-Ol 8.409E-Ol
0.60002 9.999E-Ol 9.997E-Ol 9.994E-Ol 9.989E-01 9.977E-Ol 9.954 E-Ol 9.909E-01 9.820B-Ol 9.647E-Ol 9.318E-Ol a.124E-01
0.80002 9.999E-Ol 9.998E-Ol 9.996£-01 9.99lE-Ol 9.982E-Ol 9.965E-Ol 9.930B-Ol 9. 861E';'01 9.725E-01 9.465E-Ol 8.9a4E-01
1~00002 9.999E-01 9.998E-Ol 9.997E-0 1 9.993E-Ol 9.986E-Ol 9.973E-01 9.946E-01 9.892E-Ol 9.786E-Ol 9.581E-Ol 9.196E-01•
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1.28000
1.060E-03
1.312E-03
1.77 3E-03
2.290E-03
2.955E-03
3.801E-03
4. 891E-03
6.288E-03
8.056E-03
1.029E-02
1.311E-02
1.665E-02
2.104E-02
2.641E-02
3.310E-02
".111E-02
5.061E-02
6.190E-02
1."81E-02
8.956E-02
1.058E-Ol
1.235E-Ol
1."21E-Ol
1.613E-Ol
1.80"E-Ol
1.940E-Ol
2. 161E-Ol
2.329E-Ol
2.411JE-Ol
2.600E-Ol
2.106E-Ol
2.192E-Ol
2.859E-Ol
2.909E-Ol
2.943E-Ol
2.962E-Ol

~------~--~~-----~-
Z2
~EDIU" CORRECTION FACTORS

(

FE/O =
GA"l'!A

-6.00000
-5.80000
-5.60000
-5.40000
-5.20000
-5.00000
-4.80000
-4.59999
-4.39999
-4.19999
-3.99999
-3.19999
-3.59999
-3.39999
-3.19999
-2.99999
-2.19999
-2.59999
-2.39999
-2.19999
-1.99998
-1.19998
-1~59998
-1~39998
-1.19998
-0.99998
-0.19998
-0.59998
-0.39998
-0~19998

0.00002
0.20002
0.40002
0.60002
0.80002
1.00002

(

(

0.00125
5.201E-Ol
5.844E-Ol
6.453E-Ol
1.015E-Ol
1.521E-Ol
1.965E-Ol
8.344E-Ol
8.663E-Ol
8.921E-Ol
9.142E-Ol
9.315E-Ol
9.455E-Ol
9.565E-Ol
9.653E-Ol
9.123E-Ol
9.177E-Ol
9.820E-01
9.854E-Ol
9.881E-Ol
9.902E-Ol
9.918E-Ol
9.931E-Ol
9.941E-Ol
9.949E-01
9.956E-Ol
9.960E-Ol
9.965E-Ol
9.968E-Ol
9.910E-Ol
9.912E-Ol
9.914E-Ol
9.915E-Ol
9.916E-01
9.976E-Ol
9.977E-01
9.977E-01

0.00250
3.520E-Ol
4.129E-Ol
4.763E-Ol
5.403E-Ol
6.028E-Ol
6.618E-Ol
7.159E-Ol
1.641E-Ol
8.06lE-Ol
8.419E-Ol
8.719E-Ol
8.966E-Ol
9.167E-Ol
9.330E-Ol
9.4 60E- 01
9.564E-01
9.647E-Ol
9.712E-Ol
9.764E-Ol
9.805E-01
9.838E-01
9.863E-Ol
9.883E-Ol
9.899E-Ol
9.912E-Ol
9.920E-01
9.930E-01
9.936E-01
9.941E-Ol
9.945E-Ol
9.948E-Ol
9.950E-Ol
9.951E-Ol
9.953E-Ol
9.953E- 01
9.954 E-Ol

0.00500 0.01000 0.02000
6.359E-02
8.080E-02
1.021E-Ol
1.281E-Ol
1.594E-Ol
1.965E-Ol
2.395E-Ol
2.882E-Ol
3.420E-Ol
3.996E-Ol
4.596E-Ol
5.200E-Ol
5.791E-Ol
6.350E-Ol
6.866B-Ol
1.329E-Ol
7.735E-Ol
8.085E-Ol
8.,382E-Ol
8.629E-01
8.834B-Ol
9.002E-Ol
9.138E-Ol
9.248E-Ol
9.337E-Ol
9.391E-Ol
9.465E-Ol
9.511E-Ol
9.546E-Ol
9.574E-Ol
9.596E-Ol
9.612E-Ol
9.624E-Ol
9.633E-Ol
9.639E-Ol
9.642E-Ol

0.04000
3.284E-02
4.210E-02
5.379E-02
6.843E-02
8.662E-02
1.090E-Ol
1.361E-01
1.684E- 01
2.063E-Ol
2.491E-Ol
2.984E- 01
3.514E-Ol
4.075E-Ol
4.652E-Ol
5.221E-Ol
5.184E-Ol
6.307E-Ol
6.786E-Ol
7.214E-Ol
7.589E-Ol
7.911E-Ol
8.185E-Ol
8.413E- 01
8.602E-Ol
8.751E-Ol
8.8S1E-01
8.98SE-01
9.061E-Ol
9.132E-Ol
9.183E-Ol
9.223E-Ol
9.253E-Ol
9.276E-Ol
9.292E- 01
9.303E-Ol
9.309E-Ol

0.08000
1.669E-02
2.150E-02
2.764E-02
3.543E-02
4.527E-02
5.762E-02
7.299E-02
9.193E-02
1.150E-Ol
1.427E-Ol
1.753E-Ol
2.131E-Ol
2.559E-Ol
3.031E-Ol
3.539E-Ol
4.069E-Ol
4.606E-Ol
5.135E-Ol
5.642E-Ol
6. 115E-0 1
6.545E-Ol
6.927E-Ol

·7.261E-Ol
7.547E-Ol
7.789E-Ol
7.939E-Ol
8.157E-Ol
8.293E-Ol
8.402E-01
8.490E-Ol
8.558E-Ol
8.611E-Ol
8.650E-Ol
8.678E-01
8.697E-Ol
8.107E-Ol

0.16000
8.411E-03
1.081E-02
1.401E-02
1.80JE-02
2.316E-02
2.966E-02
3.788E-02
4.818E-02
6.101 E-02
1.682E-02
9.609E-02
1.193E-Ol
1.461E-Ol
1.186E-Ol
2.150E-Ol
2.554E-Ol
2.992E-Ol
3.455E-Ol
3.930E-01
4.404E-Ol
4.864 E-O 1
5.299E-Ol
5.699E-Ol
6.060E-Ol
6.378E-Ol
6.582E-01
6.888E-Ol
7.08U-Ol
7.245E-01
1.376E-Ol
7.419E-Ol
1.560E-Ol
1.621E-Ol

.1.665E-0"
1.694E-Ol
1.110E-Ol

0.32000
4.226E-03
5.464E-03
7.055E-0 3
9.099E-03
1.112E-02
1.506E-02
1.930E-02
2.469E-02
3. 146E-02
3.994E-02
5.041E-02
6.342E-02
7.911E-02
9.808E-02
1.204E-Ol
1.464E-Ol
1.759E-01
2.088E-Ol
2.445E-0 1
2.824E-Ol
3.213E-0 1
3.604E-Ol
3.985E-Ol
4.341E-Ol
4.682E-Ol
4.906E-0 1
5.253E-Ol
5.484E-Ol
5.680E-Ol
5.842E-Ol
5.914E-0 1
6.071E-Ol
6.156E-Ol
6.213E-Ol
6.252E-01
6.274E-Ol

0.64000
2.118E-03
2.139E-03
3.540E-03
4.510E-03
5.892E-03
1.585E-03
9.146E-03
1.250E-02
1.598E-02
2.038E-02
2.589E-02
3.215E-02
4.122E-02
5. 151E-02
6.401E-02
1.897E-02
9.644E-02
1.166E-Ol
1.393E-Ol
1.644E-Ol
1.91"E-Ol
·2.198E-Ol
2.489E-Ol
2.111E-01
3.051£-01
3.250E-Ol
3.562E-01
3.718E-01
3.966E-01
4.127E-Ol
4.259E-Ol
4.365E-Ol
4.441E-Ol
4.507E-Ol
4.541E-Ol
4.571H-01

Izs
I

2.136E-01 1.196E-Ol
2.601E-Ol 1.495E-Ol
3.126E-Ol 1.853E-Ol
3.701E-Ol 2.211E-Ol
4.314E-Ol 2.150E-01
4.945E-Ol 3.285E-Ol
5.515E-01 3.865E-Ol
6.183E-Ol 4.415E-Ol
6.152E-Ol 5.091E-Ol
1.270E-Ol 5.111E-01
7.128E-01 6.298E-01
8.125E-01 6.842E-01
8.462E-01 ·7.334E-01
8.144E-01 1.168E-01
8.916E-01 8.142E-01
9.165E-Ol· 8.459E-01
9.318E-01 8.123E-01
9.441E-Ol 8.941E-01
9.540E-Ol 9.120E-01
9.618E-Ol 9.264E-Ol
9.681E-Ol 9.381E-01
9.130E-Ol 9.415E-01
9.110E-01 9.550E-01
9.801E-01 9.610E-Ol
9.826E-01 9.651E-Ol
9.840E-01 9.686E-01
9.861E-Ol 9.125E-01
9.873E-01 9.149E-01
9.883E-01 9.168E-01
9.890E-01 9.182E-Ol
9.896E-01 9.194E-01
9.900E-01 9.802E-01
9.903E-01 9.809E-01
9.906E-01 9.813E-01
9.901E-01 9.816E-01
9.9C8E-Ol 9.818E-Ol
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6. Tabulation of Channel Passband Edges for Nuclear Species from
Protons through Iron

The following table has been calculated with the program PAMELA (see

APPENDIX C and the JHU/APL preprint describing PAMELA) for the IMP-7 CPME

instrument as flown. There is no set of laboratory calibration data which

matches these passbands in all respects because the instrument was slightly

modified between the last calibration and the flight. The proton and alpha

particle passbands agre~ with the laboratory calibrations where it has been

possible to compare them. APPENDIX D gives a summary of the laboratory

calibration results. The heavy ion thresholds are calculated with the best

available range-energy data (see thepreprint describing PAMELA for further

elaboration). Each channel of the telescope is listed at the extreme left.

The upper entry is the lower threshold and the lower entry is the upper

threshold in MeV/nucleon. Where the upper and lower thresholds are identical

and equal to 100., that is a fill number and signifies no response in that
channel for the species in question.

I
I
I
I
I
I
I
I
I
I
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NEON ~AGNES. SILICON SULFUR

------------------~
Pl 0.287 0.104 0.071 0.061 0.054 0.055 0.051 0.046 0.039 0.038 0.037 0.033 0.031 0.030 0.029 0.025

0.500 0.168 0.113 0.096 0.085 0.085 0.078 0.069 0.060 0.056 0.049 0.044 0.041 0.038 0.035 0.029

EXPLORER 41 RATIO PROGRA~
( PASSBAND DATA

PROTONS ALPHAS LITHIU~ BERYL.

PROTONS ALPHAS LITHIUK BERYL.

BORON CARBON NITRO. OXYGEN FLUOR.

BORON CARBON NITRO. OXYGEN FLUOR.

ARGON CALCIUM IRON

NEON "AGNES. SILICON SULFUR ARGON CALCIU~ IRON
P2 0.500 0.110 0.113 0.096 0.085 0.085 0.078 0.069 0.060 0.056 0.049 0.044 0.041

0.966 0.290 0.190 0.163 0.141 0.139 0.124 0.111 0.094 0.093 0.018 0.069 0.062

P3 0.966 0.295 0.190. 0.163 0.141 0.139 0.124 0.111 0.094 0.093 0.018 0.069 0.062 0.057 0.052 0.039
1.850 1.740 1.950 2.250 2.550 3.000 3.150 3.400 3.400 3.550 3.650 3.800 3.800 3.800 3.800 3.800

PROTONS ALPHAS LITHIUK BERYL.

PROTONS ALPHAS LITHIUM BERYL.
(

BORON CARBON· NITRO. OXYGEN FLUOR.

BORONCARBCN NITRO. OXYGEN FLUOR.

0.038 0.035 0.029
0.057 0.052 0.039

'"
NEON ~AGNES. SILICON SULFUR ARGON CALCIUM IRON

NEON !AGNES. SILICON SULFUR ARGON CALCIUK IRON
P4 1.850 1.740 1.950 2.250 2~550 3.000 3.150 3.400 .3.400 3.550 3.650 3.800 3.800 3.800 3.800 3.800

4.500 2.150 2.150 2.450 2.150 3.100 3.400 3.550 3.400 3.750 3.800 4.000 4.000 4.000 4.000 4.000

P5 4.500 2.150 2.150 2.450 2.150 3.100 3.400 3.550 3.400 3.750 3.800 4.000 4.000 4.000 4.000 4.000
1.900 2.750 2.450 2.650 3.000 3.400 3.550 3.650 3.650 3.800 4.000 4.150 4.150 4.150 4.150 4.150

P6 1.900 2.850 2.450 2.650 3.000 3.400 3.550 3.650 3.650 3.800 4.000 4.150 4.150 4.150 4.150 4.150
13.100 58.000 165.000 202.000 238.000 218.000 304.000 334.000 345.000 385.000 435.000 415.000 510.000 540.000 580.000 685.000

Pl 13.100 60.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000
25.200 140.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000

( P8 25.200 140.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000
49.500 140.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000

P9 49.500 140.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000
95.000 140.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000

PROTONS ALPHAS LITHIU~ BERYL.

PROTONS ALPHAS LITHIUK BERYL.

PROTONS ALPHAS LITHIUM BERYL.

PROTONS ALPHAS LITHIUM BERYL.

PROTONS ALPHAS LITHIUK BERYL.

PROTONS ALPHAS LITHIUK BERYL.

BORON CARBON NITRO. OXYGEN FLUOR.

BORON CARBON NITRO. OXYGEN FLUOR.

BORON CARBON NITRO. OXYGEN FLUOR.

BORON CARBON NITRO. OXYGEN FLUOR.

BORON CARBON NITRO. OXYGEN FLUOR.

BORON CARBON NITRO. OXYGEN FLUOR.

NEON "AGNES. SILICON SULFUR ARGON CALCIUM IRON

NEON "AGNES. SILICON SULFUR ARGON CALCIUM IRON

NEON KAGNES. SILICON SULFUR ARGON CALCIUM IRON

NEON "AGNES. SILICON SULFUR ARGON CALCIUM IRON

NEON "AGNES. SILICON SULFUR ARGON CALCIUM IRON

NEON "AGNES. SILICON SULFUR ARGON CALCIU~ IRON
10 95.000 140.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000

138.000 140.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000

11 190.000 140.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000
500.000 140.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000.100.000

PROTONS ALPHAS LITHIU" BERYL. BORON CARBON NITRO. OXYGEN FLUOR. IRON ~INEON ~AGNES. SILICON SULFUR ARGON CALCIU~



EXPLORER ~1 RATIO PRCGRA~
PASSBAND DATA

PROTONS ALPHAS LITHIU~ BERYL.
( A1 100.000

100.000
0.6~5 O.~OO
1.110 0.100

0.330
0.560

PROTONS ALPHAS LITHIU! BERYL.
A2 100.000

100.000
1.170 0.700
1.7~0 1.950

0.560
2.250

PROTONS ALPHAS LITHIUM BERYL.
A3 100.000 1.1~0 1.950

100.000 ~.300 3.150
2.250
3.150

PROTONS ALPHAS LITHIU~ BERYL.
(

BORON CARBaN NITRO. OXYGEN PLUOR.
0.280
O.~70

0.280
0.~50

0.2~6
O.~OO

0.225
0.310

0.195
0.315

BORON CARBON NITRO. OXYGEN PLUOR.

NEON ~AGNES. SILICON SULFUR
0.18~
0.305

0.155
0.265

0.138
0.229

0.123
0.205

NEON MAGNES. SILICON SULPUR

ARGON CALCIUP!
0.117
0.192

0.110
0.181

ARGON CALCIUP!
0.192
3.800

0.181
3.800

ARGON CALCIUP!
3.800
~.300

3.800
4.300

ARGON CALCIUP!

IRON

0.470
2.550

0.450 0.400 0.370
3.000 3.150 3.400

0.315 0.305
3.~00 3.550

BORON CARBON NITRO. OXYGEN PLUOR.

0.265
3.650

0.229
3.800

0.205
3.800

NEON MAGNES. SILICON SULPUR
3.400 3.550_ 3.650
3.800 4.000 4.300

3.800
4.300

NEON MAGNES. SILICON SULFUR

0.071
0.118

IRON
0.118
3.800

IRON
3.800
4.300

IRON
A4100.000 4.300 3.150 3.150 3.400 3.800 3.800 4.000 3.800 4.000 4.300 ~.300 4.300 4.300 4.300 4.300

100.000 11.500 13.300 16.300 18.500 21.500 23.500 25.500 26.500 28.500 32.000 33.500 35.000 36.000 37.000 42.500
PROTONS ALPHAS LITHIUM BERYL.

PROTONS ALPHAS LITHIUM BERYL.

PROTONS ALPHAS L!THIUM BERYL.
Zl 100.000 100.000

100.000 100.000
1.370
1.950

1.130
2.250

PROTONS ALPHAS LITHIUM BERYL.
Z2 100.000 100.000 100.000 100.000

100.000 100.000 100.000 100.000
PROTONS ALPHAS L!THIUM BERYL.

2.550
3.400

3.000 .3.150 3.400
3.800 3.800 4.000

BORON CARBON NITRO. )XYGEN FLUOR.

3.800
4.300

NEONMAGNES. SILICON SULFUR

NEON MAGNES. SILICON SULFUR

NEON MAGNES. SILICON SULPUR
0.600 0.575
1.280 1.130

0.380
0.660

NEON P!AGNES. SILICON SULFUR

ARGON CALCIUM

ARGON CALCIUM

ARGON CALCIUI'l
0.360
0.620

0.340
0.580

ARGON CALCIUI'l
0.620
3.800

0.580
3.800

ARGON CALCIUI'l
Z3 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000

100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000

- - - -- .. ..

BORON CARBON NITRO. OXYGEN FLUOR.

BORON CARBON NITRO. OXYGEN FLUOR.

BORON CARBON NITRO. OXYGEN FLUOR.
0.930
1.950

0.890
1.850

0.765
1.590

0.680
1.380

AS 100.000 11.500 14.300 16.800 18.500 21.500 23.500 25.500 26.500 28.500 32.000 33.500 35.000 36.000 37.000 42.500
100.000 26.000 69.000 151.000 238.000 218.000 304.000 334.000 345.000 385.000 ~35.000 475.000 505.000 520.000 5~0.000 685.000

A6 100.000 26.000 69.000 151.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000
100.000 52.000 1~2.000 202.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000

BORON CARBON NITRO. OXYGEN FLUOR.
1.950
2.550

1.850 1.590 1.380
2.850 3.150 3.~00

1.280
3.400

BORON CARBON NITRO. OXYGEN FLUOR.

- - -.- -

0.490
0.965

0.420
0.855

1.130 0.965
3.550 3.650

0.855
3.800

0.660
3.800

NEON P!AGNES. SILICON SULFUR

- -.-- - - ..

IRON

IRON

IRON
0.225
0.450

IRON
0.450
3.800

IRON ..'

3.200
7.000

o

S?-
o
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7. Channel Count Rate Ratios as Functions of Spectral Exponent. Gamma.
for Various Nuclear Species Abundance Distributions

Under the assumptions of an abundance distribution and spectral form,

the expected response of each of the channels of the telescope can be ca1-

I culated. The spectral form used here is a power law in energy/nucleon' and

various representative abundance distributions are taken, starting from

I
I
I

that reported by Teegarden, et a1., 1972, for the September 1971 solar part-

icle event. In the tables contained here, the distribution of elements

between Lithium and the Iron group is held constant and the alpha to oxygen

and Fe/oxygen ratios are varied over reasonable ranges. Some channel ratios

are predominately sensitive to the spectral slope and others to the abundance

I ratios. The best procedure for approaching the problem of determining both

I the spectral slope and the relative abundances is to establish a good approx-

imation for the spectral slope from a ratio which is relatively insensitive

I to the abundance ratio, (P1/P2, P4/P5, etc.) and then use that value of

gamma along with a ratio such as P4/A3 which 12. sensitive to the abundance

I ratio to determine the abundance ratio. Table 5 gives some approximate ex-

I
I

press ions derived from the data in the following tabulations which can be

used to obtain spectral exponents and abundance ratios.

I
I
I
I
I
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TABLE 5a

FUNCTIONAL FORM
Y = C1(log R + C2)

R C1 C1 Refers to Restrictions

P1/P2 -3.8215 ~33~ .3 s E :S;.97 P1/P2 < 3p
P2/P3 -3·797 .3216 .5 :s; E :s; 1.85 P2/P3 < 3P ,
P4/P5 -3.245 . .10~ 1.85:S;E s 7.9 P4/P5 < 10

P
P5/P7 -1.884 -.546 4.5 :s; E :s; 25. 2 > P5/P7 > 1000

, PP7/p8 -3·720 1.2955 13.7 :s; E :s; 49.5 .9 < P7/p8
P

p8/F') -3.448 .2724 25.2 :s; E :s; 95. none
PP9/P10 -4.393. -.0492 49.5 :s; E :s; 138. none
PA3/A4 -2.419 .523 .1.74:s:ECi s 11.5 .15 < A4/A4

A4/A5 -2.25 -.2756 4 •3 .:s; EQI:s; 26. .1 < A4/A5
A5/A6 -2.89 .268 11.5 s EQI:s; 52. 1.8 < A5/A6

(Zl-Z2)/Z2 -3.148 .4282 .77:S;E :s; 3.2 none
m

TABLE 5b

Formula Refers to

L_ P4/A3 + 0.0232 YQI - 1 + 0.0448 y 1.74 to 4.3 MeV/nuc

25.2 to 52. MeV/nuc

1.6 to 4.3 MeV/nuc

I
I
I
I
I
I
I
I
I
I
I

Restrictions I
none I

-4.5 :s; y :S;1.1

I
-6 s Y :s; -1.

-5.5 s Y s 1.1
I-
I
I



-----------,,----
NORMAL ABUNDANCES AFTER TEEGARDEN,ET.AL. (1972) -:

PROTONS ALPHAS LITHIUM BERYL.
840.000 60.000 0.0 0.0

."l:..~

GAMMA
-6.000E 00
-S.80OE 00
-S.600E 00
-S.400E 00
-S.200E 00
-S.OOOE 00
-4.800E 00
-1J.600E 00
-4.1J00E 00
-4.200E 00
-4.000E 00

\. -3.800E 00
-3.600E 00
-3.400E 00
-3.200E 00
-3.000E 00
-2.800E 00
-2.600E 00
-2.400E 00
-2.200E 00
-2.000E 00
-1.800E 00
-1.600E 00
-1.400E 00
-1.200E 00
-1.000E 00
-8.000E-Ol
-6.OOOE-O 1
-4.000E-Ol
-2.000E-Ol

1.824E-OS
2.000E-Ol
IJ.OOOE-Ol
6.000E-01
8.000E-Ol
1.000E 00

".
=!

PlIP2
4.7S8E 00
4.742E 00
4.721E 00
4.691E.00
1J.648E 00
4.S86E 00
4.S01E 00
4.388E 00
4.244E 00
4.069E 00
3.86SE 00
3.637E 00
3.390E 00
3.133E 00
2.872E 00
2.616E 00
2.369E 00
2.134E 00
1.916E 00
1.714E 00
1.S30E 00
1.362E 00
1.211E 00
1.076E 00
9.S44E-Ol
8.4S9E-Ol
7 .492E-0 1
6.632E-Ol
5.867E-0 1
S.187E-Ol
4.S8SE-01
4.0S0E-Ol
3.S77E-01
3.1S7E-Ol
2.786E-01
2.4S8E-Ol

P2/P3
6.38SE 00
6.136E 00
S.896E 00
S.662E 00
5.434E 00
S.207E 00
4.980E 00
4.749E 00
4.SHE 00
4.266E 00
4.013E 00
3.753E 00
3.488E 00
3.221E 00
2.9S8E 00
2.701E 00
2.4S4E 00
2.219E 00
1.998E 00
1.793E 00
1.604E 00
1.431E 00
1.274E 00
1.132E 00
1.004E 00
8.890E-Ol
7.863E-Ol
6.91J8E-Ol
6.134E-Ol
S.411E-Ol
4.769E-Ol
4.202E-Ol
3.700E-Ol
3.2S6E-Ol
2.86SE-Ol
2.S19E-Ol

BORON CARBJN
0.0 0.490

P3/p4
1.442E 04
7.326E 03
3.77SE 03
1.978E 03
1.0S6E 03
S.767E 02
3.229E 02
1.8S9E 02
1.104E 02
6.776E 01
4.304E 01
2.829E 01
1.924E 01
1.351E 01
9.770E 00
7.259E 00
S.522E 00
4.287E 00
3.381E 00
2.71SE 00
2.203E 00
1.80SE 00
1.491E 00
1.239E 00
1.03SE 00
8.683E-Ol
1.303E-Ol
6.1SSE-Ol
S.196E-Ol
4.392E-Ol
3.114E-Ol
3.142E-Ol
2.6S9E-Ol
2.2S0E-Ol
1.903E-0 1
1.610E-Ol

P4/PS
3.012E 01
2.816E 01
2.620E 01
2.42SE 01
2.231E 01
2.042E 01
1.8S8E 01
1.682E 01
1.S13E 01
1.3SSE 01
1.207E 01
1.070E 01
9.449E 00
8.312E 00
7.288E 00
6.372E 00
S.SS8E 00
4.839E 00
4.206E 00
3.6S2E 00
3.169E 00
2.749E 00
2.384E 00
2.068E 00
1.794E 00
1.SS8E 00
1.353E 00
1.177E 00
1.024E 00
8.922E-Ol
7.782E-Ol
6.796E-01
S.941E-Ol
5.201E-Ol
4.S58E-Ol
3.999E-Ol

r

NITRO.
0.116

OXYGEN
1.000

P5/P6
3.890E 00
3.738E 00
3.598E 00
3.468E 00
3.346E 00
3.229E 00
3.116E 00
3.005E 00
2.893E 00
2.779E 00
2.661E 00
2.538E 00
2.411E 00
2.279E 00
2.143E 00
2.004E 00
1.864E 00
1.724E 00
1.S8SE 00
1.41J9E 00
1.318E 00
1.192E 00
1.071E 00
9.559E-Ol
8.489E-Ol
7.471E-Ol
6.515E-Ol
S.617E-Ol
4.17SE-Ol
3.988E-Ol
3.254E-Ol
2.S76E-Ol
1.963E-Ol
1.426E-Ol
9.790E-02
6.313E-02

r'

FLUOR.
0.0

" ". /
NEON !!AGNES. SILICON

0.121 0.182 0.101

P6/P7
9.903E 02
1.400E 02
5.S52E 02
4.183E 02
3.168E 02
2.413E 02
1.8S0E 02
1.428E 02
1.111E 02
8.716E 01
6.898E 01
S.S09E 01
4·.441E 01
3.614E 01
2.968E 01
2.460E 0.1
2.057E 01
1.734E Ot
t.473E 01
1.260E 01
1.084E 01
9.381E 00
8.157E 00
7.120E 00
6.23SE 00
5.412E 00
4.810E 00
4.232E 00
3.72SE 00
3.283E 00
2.90tE 00
2.S80E 00
2.324E 00
2.137E 00
2.02SE 00
1.992E 00

P7/P8
2.071E 01
1.836E 01
1.623E 01
1.435E 01
1.268E 01
1.120E 01
9.898E 00
8.744E 00
1.723E 00
6.821E 00
6.023E 00
S.318E 00
4.69SE 00
4.14SE 00
3.660E 00
3.231E 00
2.853E 00
2.520E 00
2.228E 00
1.970E 00
1.745E 00
1.548E 00
1.316E 00
1.228E 00
1.100E 00
9.924E-0 1
9.023E-Ol
8.293E-Ol
7.727E-Ol
7. 324E-0 1
1.084E-Ol
7.01SE-Ol
1.121E-Ot
7.438E-0 1
7.912E-Ot
8.161E-Ol

P8/P9
2.931E 01
2.567EOl
2.244E 01
1.962E 01
1.71SE 01
1.499E 01
1.311E 01
1.146E 01
1.002E 01
8.763E 00 .
7.66lE 00
6.702E 00
S.862E 00
S.t27E 00
4.485E 00
3.924E 00
3.433E 00
3.004E 00
2.628E 00
2.300E 00
2.013EOO
1.762E 00
1.S43E 00
1.351E 00
1.t83E 00
1.036E 00
9.070E-Ol
1.944E-Ol
6.9S8E-Ol
6.096E-Ol
S.341E-Ol
4.679E-Ol
4.101E-Ol
3.S94E-Ol
3.150E-Ol
2.761E-Ol

/

SULFUR
0.025

P9/pl0
2.962E 01
2.622E 01
2.323E 01
2.059E 01
1.826E 01

·1.621E 01
1.439E 01
1.219E 01
1.137E 01
1.012E 01
9.008E 00
8.026E 00
1.1S8E 00
6.388E 00
5.106E 00
S.100E 00
4.563E 00
4.086E 00
3.662E 00
3.285E 00
2.9S0E 00
2.6S1E 00
2.38SE 00
2.141E 00
1.93SE 00
1.146E 00
1.577E 00
1.42SE 00
1.289E 00
1.167E 00
1.058E 00
9.600E-Ol
8.117E-01
1.923E-Ol
1.207E-Ol
6.S62E-0 1

-.- - -
ARGON CALCIU!!
0.0 0.0

1MN'
0.028 ~~

Pl0/Pl1
2.727E 01
2.344E 01
2.0t3E 01
1.727E 01
1.480E 01
1.267E 01
1.083E 01
9.248E 00
1.884E 00
6.711E 00
S.703E 00
1J.838E 00
4.097E 00
3.463E 00
2.922E 00
2.460E 00
2.066E 00
1.732E 00
1.1J48E 00
1.208E 00
1.005E 00
8.343E-Ol
6.901E-Ol
S.104E-Ol
4.698E-Ol
3.859E-Ol
3.161E-Ol
2.583E-Ol
2.10SE-Ol
1.711E-Ol
1.387E-Ol
1.122E-Ol
9.049E-02
7.282E-02
5.81J7E-02
4.684E-02
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I
Volo

I

PROTONS ALPHAS LITHIUI! BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON I!AGNES. SILICON SULFUR ARGON CALCIUPI IRON840.000 6 0.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.02850.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005
(

A1/A2 A2/13 !3/A4 A5/A6 Z1/Z2 P1/Al A1/Z1GAI!I!A A4/A5 Z2/Z3-6.00DE 00 1.186E 01 4.983E 02 8.740B 01 6.851E 02 5.999E 01 3.005E 01 3.015E 04 8.116E02 2.970E 02-5.800E 00 1.066E 01 3.117E 02 7.295E 01 5.631E 02 5.106E 01 2.610B 01 2.173E 04 7.094E 02 2.366E 02-5.600E 00 9.591E 00 1.971E 02 6.088E 01 4.629E 02 4.346E 01 2.266B 01 1.577E 04 6.209E 02 1.892B 02-5.400E 00 8.640B 00 1.261E 02 5.081E 01 3.806E 02 3.700E 01 1.968E 01 1.154E 04 5.438E 02 1.522E 02-5.200E 00 7.797E 00 8.187E 01 4.239E 01 3.131E 02 3.152E 01 1.709E 01 8.519E 03 4.761E 02 1.234E 02-5.000E 00 7.055E 00 5.398E 01 3.537E 01 2.575E 02 2.685E 01 1.484E 01 6.342E 03 4.161E 02 1.011E 02-4.800E 00 6.405E 00 3.622E 01 2.950E 01 2.120E 02 2.288E 01 1.289E 01 4.764E 03 3.625E 02 8.377E 01-4.6eOE 00 5.838E 00 2.477E 01 2.460E 01 1.745E 02 1.950E 01 1.119E 01 3.611E 03 3.144E 02 7.046E 01-4.400E 00 5.344E 00 1.730E 01 . 2.051E 01 1.437E 02 1.663E 01 9.706E 00 2.762E 03 2.711E02 6.025B 01-4.200E 00 4.913E 00 1.234E 01 1.710E 01 1.184E 02 1.419E 01 8.419E 00 2.132E 03 2.321E 02 5.245E 01-4.000E 00 4.535E 00 9.012E 00 1.425B 01 9.758B 01 1.211B 01 7.300E 00 1.660E 03 1.974B 02 4.652E 01-3.800E 00 4.199E 00 6.730B 00 1.187B 01 8.047E 01 1.034E 01 6.325E 00 1.304B 03 1.667E 02 4.202E 01-3.600E 00 3.896E 00 5.139E 00 9.886B 00 6.639B 01 8.834E 00 5.478E 00 1.032E 03 1.400B 02 3.861E 01-3.400E 00 3.617E 00 4.008E 00 8.230B 00 5.481E 01 7.552E 00 4.741E 00 8.233E ··02 1.170E02 3.602E 01-3.200E 00 .3.357E 00 3.187E 00 6.849E 00 4.527B 01 6.461E 00 4.101E 00 6.616E 02 9.745E 01 3.404E 01-3.000E 00 3.111E 00· 2.578E 00 5.691B 00 3.141B 01 5.531E 00 3.544E 00 5.353E 02 8.104E 01 3.251E 01-2.800E 00 2.818E 00 2.118E 00 4.736B 00 3.093E 01 4.139E 00 3.061E 00 4.357E 02 6.736B 01 3.131E 01-2.600E 00 2.656B 00 1.763E 00 3.935E 00 2.559E 01 4.065E 00 2.642B 00 3.567E 02 5.601B 01 3.033E 01·-2.400E 00 2.445B 00 1.483E 00 3.268B 00 2.117B 01 3.491E 00 2.279B 00 2.936B 02 4.663E 01 2.952E 01
( -2.200E 00 2.245E 00 1.258E 00 2.712E 00 1.152E 01 3.002E 00 1.9ME 00 2.428E 02 3.887E 01 2.880E 01-2.000E 00 2.057E 00 1.076E 00 2.248E 00 1.450E 01 2.581E 00 1.692B 00 2.017E 02 3.246E 01 2.814E 01-1.800E 00 1.880E 00 9.242E-Ol 1.863E 00 1.200E 01 2.235£ 00 1.q57E 00 1.682E 02 2.715E 01 2.752E 01-1.600E 00 1.716B 00 7.976E-Ol 1.5q2£ 00 9.910E 00 1.937E 00 1.25qE 00 1.q08E 02 2.275E 01 2.691£ 01-l.qOOE 00 1.563E 00 f..905£-01 1.215E 00 8.161E 00 1.686E 00 1.079E 00 1.182E 02 1.909E 01 2.629E 01-1.200E 00 1.q22E 00 5.992£-01 1.053E 00 6.703E 00 1.477£ 00 9.274E-Ol 9.958E 01 1.60qE 01 2.566E 01
( -1.000E 00 1.292£ 00 5.208B-Ol 8.690B-01 5.465B 00 1.306£ 00 7.972B-Ol 8.qllB 01 1.349B 01 2.501E 01-8.000E-Ol l~l72E 00 4.531E-Ol 7.159E-Ol q.409E 00 1.169E 00 6.851E-01- 7.121E 01 1.136E 01 2.434E 01-6.000E-Ol 1.063E 00 3.9Q5E-Ol 5.890E-Ol 3.501E 00 1.067E 00 5.886E-Ol 6.043E 01 9.572E 00 2.365B 01-Q.OOOE-Ol 9.622E-Ol 3.Q36E-Ol Q.837E-01 2.716E 00 9.988E-Ol 5.057E-Ol 5.138E 01 8.072B 00 2.293E 01-2.000E-01 8.706E-Ol 2.993E-Ol 3.965E-01 2.041E 00 9.695E-Ol 4.34QE-Ol 4.377E 01 6.811E 00 2.220E 011.824E-05 7.870E-Ol 2.608E-Ol 3.244E-Ol 1.471E 00 9.823E-0 1 3.731E-01 3.735E 01 5.750E 00 2.1Q4E 012.000E-Ol 7.107E-Ol 2.272E-01 2.647E-01 1.008E 00 1.051E 00 3.205E-Ol 3.192E 01 4.855E 00 2.067B 014.000E-Ol 6.411E-Ol 1.979E-Ol 2.155E-Ol 6.550E-Ol 1.190E 00 2.753E-Ol 2.732E 01 4.101B 00 1.989E 01.6.000E-Ol 5.777E-Ol 1.724E-Ol 1.749E-Ol 4.037E-Ol 1.428B 00 2.366B-Ol 2.341B 01 3.464B 00 1.910B 018.000E-Ol 5.200B-Ol 1.502£-01 1.415B-Ol 2.375E-Ol 1.801£ 00 2.033E-Ol 2.009£ 01 2.927B 00 1.831E 011.000E 00 4.674B-Ol 1.309B-Ol 1.140B-01 1.346E-0 1 2.369B 00 1.748B-Ol 1.725£ 01 2.473B 00 1.752£ 01

-----------~-------
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PROTONS ALPHAS LITHIU!I BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON !lAGNES. SILICON SULFUR ARGON CALerU!! IRON8"0.000 60.000 0.0 0.0 0.0 0."90 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.02850.000 2.500 0.0 0.0 . 0.0 0.030 0.011 0.0 0.0 0.011 0.01" 0.011 0.005 0.0 0.0 0.005

GAil!!! P2/A1 P3/A2 P"/A3 P5/A" P7/A5 P8/A6 Al/Z1 A3/Z2-6.000E 00 1.706E 02 3.168E 02 1.095E 01 3.176E 01 5.59"E 03 3.389E 02 2.970E 02 1.511E 00
-5.800E 00 1."96E 02 2.599E 02 1.106E 01 2.86"E 01 ".31"E 03 2.976E 02 2.366E 02 1•.858E 00-5.600E 00 1.315E 02 2.139E 02 1. 117E 01 2.595E 01 3.339E 03 2.61"E 02 1.892E 02 2.269E 00
-5."00E 00 1.159E 02 1.769E 02 1.128EOl 2.364E 01 2.59"E 03 2.295E 02 1.522E 02 2.750E 00-5.200E 00 1.02"E 02 1."70E 02 1.139B 01 2.16"E 01 2.025E 03 2.015E 02 1.23"E 02 3.305E 00-5.000E 00 9.072E 01 1.229E 02 1.151E 01 1.993E 01 1.589E 03 1.768E02 1.011E 02 3.939E 00
-".800E 00 8.05"E 01 1.036E 02 1.162E 01 1.8"5E 01 1.255E 03 1.552E 02 8.377E 01 ".653E 00
-".600E 00 7.165E 01 8.808E 01 1.174E 01 1.717E 01 9.971E 02 1.362E 02 7.046E 01 5.450E 00
-"."OOE 00 6.386E 01 7.565E 01 1.185E 01 1.606E 01 7.980E 02 1.19"E 02 6.025E 01 6.326E 00-4.200E 00 5.70"E 01 6.569E 01 1.197E 01 1.510B 01 6."36E 02 1.0"8E 02 5.2"5E 01 7.281E 00-4.000E 00 5.106E 01 5.771E 01 1.208E 01 1.427E 0.1 5.233E 02 9.188E 01 ".652E 01 8.308E 00-3.800E 00 ".58"E 01 5.129E 01 1.220E 01 1.354E 01 ".292E 02 8.056E 01 ".202E 01 9."04E 00-3.600E 00 4.129E 01 4.612E 01 1.232E 01 1.289E 01 3.550E 02 7.062E 01 3.861E 01 1.056E 01
-3."00E 00 3.734E 01 ".192 E 01 1.2""E 01 1.232E 01 2.962E 02 6.191E 01 3.602E 01 1.178E-0 1
-3.200E 00 3.392E 01 3.850E 01 1.256E 01 1.180E 01 2.493E 02 5."26E 01 3." O"E 01 1.305E 01-3.000E 00 3.098E 01 3.569E 01 1.268E 01 1.133E 01 2.116E 02 '4.756E 01 3.251E 01 1."36E 0 1-2.800E 00 2.844E 01 3.336E 01 1.280E 01 1.090E 01 1.810E 02 4.170E 01 3.131E 01 1.572E 01-2.600E 00 2.625E 01 3.1"1E 01 1.292E 01 1.051£ 01 1.560E 02 3.656E 01 3.033£ 01 1.712£ 01
-2."00E 00 2.43"E 01 2.978£ 01 1.30"E 01 1.013£ 01 1.353£ 02 3.207£ 01 2.952E 01 1.855£ 01
-2.200E 00 2.268E 01 2.839E 01 1.316E 01 9.770E 00 1.181E 02 2.816E 01 2.880E 01 2.003E 01-2.000E 00 2.122E 01 2.720E 01 1.328E 01 9."23E 00 1.037E 02 2.474E 01 2.814£ 01 2.153£ 01-1.800E 00 1.993E 01 2.618E 01 1.340E 01 9.083E 00 9.1""E 01 2.178E 01 2.752E 01 2.308E 01-1.600E 00 1.878E 01 2.529E 01 1.353E 01 8.7"9E 00 8.09"E 01 1.922E 01 2.691E 01 2."66E 01-l."OOE 00 1.77"E 01 2."50E 01 1.365E 01 8.417E 00 7.181JE 01 1.701E 01 2.629E 01 2.628E 01-1.200E 00 1.680E 01 2.380E 01 1.377E 01 8.086E 00 6.385E 01 1.513E 01 2.566E 01 2.794E 01-1.000E 00 1.595E 01 2.317E 01 1.390E 01 7.75"E 00 5.671E 01 1.353E 01 2.501E 01 2.965£ 01-8.000E-01 1.516E 01 2.260E 01 1."02£ 01 7.419E 00 5.021E 01 1.220E 01 2."3"E 01 3.1"0£ 01-6.000E-01 1.4"3E 01 2.207E 01 1."15E 01 7.082E 00 "."14E 01 1.113E 01 2.365E 01 3.321E 01
-4.000E-Ol 1.376E 01 2.159E 01 1.427E 01 6.743E 00 3.835E 01 1.028E 01 2.293E 01 3.507E 01-2. OOOE-O 1 1.313E 01 2.113E 01 1.4"OE 01 6.401E 00 3.275E 01 9.66" E 00 2.220£ 01 3.699E 011.82"E-05 1.25"E 01 2.069E 01 1.453E 01 6.056E 00 2.738E 01 9.269E 00 2.1Il4E 01 3.898E 012.000E-01 1.199E 01 2.027E 01 1.466E 01 5.710E 00 2.235E 01 9.101E 00 2.067E 01 4.104E 014. OOOE-O 1 1.147E 01 1.987E 01 .1.479E 01 5.364E 00 1.790E 01 9.168E 00 1.989E 01 4.317E 016.000E-01 1.097E 01 1.9"7E 01 1.492E 01 5.017E 00 1.420E 01 9.486E 00 1.910E 01 4.538E 018.000E-01 1.051E 01 1.907E 01 1.505E 01 4.671E 00 1.133E 01 1.008E 01 1.831E 01 4.767E 011.000E 00 1.006E 01 1.867E 01 1.518E 01 ".328E 00 9.228E 00 1.098E 01 1.752E 01 5.006E 01

,
~,



!PON=0.001

( PROTONS ALPHAS LITHIUM BERYL. BORON CARBON NITRO. OXYG8N PLUOR. NEON MAGN8S. SILICON SULPUR ARGON CALCIUM IRON84 O.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.001 ~
I\)

"lGAM!!A Pl/P2 P2/p3 P3/P4 P4/P5 P5/p6 P6/P7 P7/P8 P8/P9 P9/Pl0 Pl0/Pll (1)

<,-6.000E 00 5.997E 00 9.481E 00 7.0808 03 3.012E 01 3.890E 00 9.903E 02 2.0178 01 2.937E 01 2.962E 01 2.7278 01 0-5.8008 00 5.798E 00 8.736E 00 3.919E 03 2.816E 01 3.7388 00 7.400E 02 1.8368 01 2.56:7E 01 2.622E 01 2.3448 01 0-5.600E 00 5.608E 00 8.052E 00 2.1938 03 2.620E 01 3.5988 00 5.551E 02 1.623E 01 2.244801 2.3238 01 2.0138 01 0-5.4008 00 5.423E 00 7.425E 00 1.243E 03 2.425E 01 3.468E 00 4.183E02 1.435E 01 1.962 E 01 2.059E 01 1.721E 01 §-5.200E 00 5.240E 00 6.851E 00 7.145E 02 2.231E 01 3.346E 00 3.168E 02 1.268E 01 1.715E 01 1.8268 01 1.480E 01-5.00DE 00 5.053E 00 6.325E 00 4.177E 02 2.042E 01 3.229E 00 2.4138 02 1.1208 01 1.4998 01 1.6218 01 1.2618 01-4.8008 00 4.859E 00 5.842E 00 2.488E 02 1.8588 01 3.116EOO 1.850E 02 9.8988 00 1.311E 01 1.439E 01 1.083E 01-4.600E 00 4.654E 00 5.397E 00 1.514E 02 1.682E 01 3.005E 00 1.428E 02 8.144E 00 1.146E 01 1.2198 01 9.248B 00-4.400E 00 4.436E 00 4.985E 00 9.429E 01 1.513E 01 2.893E 00 1.111E 02 7.723E 00 1.002E 01 1.1378 01 7.8848 00-4.200E 00 4.202E 00 4.6028 00 6.0228 01 1.3558 01 2.7798 00 8.7158 01 6.821E 00 8.763E 00 1.0128 01 6.711E 00-4.000E 00 3.953E 00 4.244E 00 3.950E 01 1.2078 01 2.661E 00 6.897E 01 6.023E 00 7.663E 00 9.0088 00 5.703E 00-3.800E 00 3.693E 00 3.906E 00 2.663E 01 1.0708 01 2.539E 00 5.508E 01 5.318E 00 6.102E 00 9.026E 00 4.838E 00-3.600E 00 3.424E 00 3.586E 00 1.846E 01 9.449E 00 2.411E 00 4.440E 01 4.695E 00 5.862E 00 7.158E 00 4.0918 00-3.4008 00 3.153E 00 3.283E 00 1.314E 01 8.312E 00 2.2798 00 3.613E 01 4.145E 00 5.127E-00 6.388E 00 3.463E 00-3.200E 00 2.884E 00 2.995E 00 9.594E 00 7.298E 00 2.143E 00 2.968E 01 3.660E 00 4.485E 00 5.706E 00 2.922E 00-3.000E 00 2.622E 00 2.123E 00· 7.175E 00 6.372E 00 2.0048 00 2.4608 01 3.231E 00 3.924E 00 5.1008 00 2.460E 00-2.800E 00 2.372E 00 2.467E 00 5.481E 00 5.558E 00 1.8648 00 2.057E 01 2.853E 00 3.433E 00 4.5638 00 2.0668 00-2.600E 00 2.136E 00 2.226E 00 4.267E 00 4.839E 00 1.7248 00 1.734E 01 2.520E 00 3.004E 00 4.0868 00 1.132E 00-2.400E 00 1.917E 00 2.003E 00 3.377E 00 4.206E 00 1.5858 00 1.413E 01 2.228E 00 2.628E 00 3.6628 00 1.4488 00-2.200E 00 1.714E 00 1.796E 00 2.710E 00 3.652E 00 1.4498 00 1.260E 01 1.970E 00 2.300E 00 3.2858 00 1.208E 00-2.000E 00 1.530E 00 1.606E 00 2.201E 00 3.1698 00 1.3188 00 1.084E 01 1.145E 00 2.013E 00 2.9508 00 1.0058 00-1.800E 00 1.362E 00 1.432E 00 1.804E 00 2.H9E 00 1.1928 00 9.380E 00 1.548E 00 1.762E 00 2.651E 00 8.3113E-Ol-1.600E 00 1.211E 00 1.275E 00 1.490E 00 2.394E 00 1.071E 00 8.156E 00 1.376E 00 1.543E 00 2.385E 00 6.907B-Ol-1.400E 00 1.076E 00 1.132E 00 1.239E 00 2.068E 00 9.570E-Ol 7.119E 00 1.228E 00 1.351E 00 2.1478 00 5.7048-01-1.2008 00 9.544E-Ol 'i.004E 00 1.035E 00 1.794E 00 8.490E-Ol 6.2348 00 1.100E 00 1.1838 00 1.9358 00 4.6988-01-1.000EOO 8.459E-Ol 8.891E-Ol 8.6818-01 1.558E 00 7.473E-Ol 5.471E 00 9.924E-Ol 1.036E 00 1.7468 00 3.859E-Ol-8.0008-01 7.492E-Ol 7.864E-Ol 7.3028-01 1.3538 00 6.5178-01 4.8098 00 9.0238-01 9.0708-01 1.5178 00 3.161E-Ol-6.00.08-01 6.632E-Ol 6.949E-Ol 6.154E-Ol 1.177E 00 5.620E-Ol 4.2308 00 8.293E-01 7.944E-Ol 1.4258 00 2.5838-01-4.000E-Ol 5.867E-Ol 6.134E-Ol 5.1968-01 1.024E 00 4.7798-01 3.7238 00 7.727E-Ol 6."9588-01 1.2898 00 2.1058-01-2.000E-Ol 5.181E-Ol 5.411E-Ol 4.391E-Ol 8.9228-01 3.9928-01 3.2798 00 1.324E-Ol 6. 096E-0 1 1.1618 00 1.1118-011.824E-05 4.585E-Ol 4.710E-Ol 3.7148-01 7.7828-01 3.260E-Ol 2.895E 00 7.084E-Ol 5.3418-01 1.058E 00 1.3878-012.000E-Ol 4.050E-Ol 4.202E-Ol 3.142E-Ol 6.796E-Ol 2.585E-Ol 2.571E 00 1.015E-Ol 4.679E-Ol 9.6008-01 1.122E-Ol4.000E-Ol 3.577E-Ol 3.700E-01 2.658E-01 5.941E-01 1.975E-0 1 2.310E 00 7 .121E-0 1 4.101E-Ol 8.717E-0 1 9.0IJ98-026.000E-Ol 3.151E-01 3.257E-Ol 2.249E-0 1 5.201E-01 1.4408-01 2.1178 00 1.438E-Ol 3.594E-Ol 7.923E-Ol 7.282E-028.000E-Ol 2.786E-Ol 2.865E-01 1.903E-Ol 4.558E-Ol 9.9IJlE-02 1.99IJE 00 7.972E-01 3.1508-01 7.2078-01 5.847B-021.000E 00 2.458E-Ol 2.520E-Ol 1.6098-01 3.9998-01 6.458E-02 1.9IJ7E 00 8.761E-Ol 2.761E-01 6.5628-01 4.684E-02
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PROTONS ALPHAS LITHIO!! B8RYL. BORON CARBON NITRO. OXYGEN PLOOR. N80N !!AGN8S. SILICON SOLPOR ARGON CALCIO!! IRON
840.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.001

50.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 O.01It 0.011 0.005 0.0 0.0 0.005
GA!!!!A A1/A2 A2/A3 A3/A4 A4/A5 A5/A6 Zl/Z2 Z2/Z3 P1/Al Al/Zl

-6.0008 00 1.217E 01 1.8148 02 8.7438 01 6.849B 02 5.999E 01 2.8668 01 3.432E 05 1.9968 03 2.862E 02
( -5.800E 00 . 1.096B 01 1.2638 02 7.298E 01 5.629E 02 5.106B 01 2.5138 01 2.6888 05 1.5858 03 2.3168 02

-5.6008 00 9.8898 00 8.856B 01 6.0918 01 4.627B 02 4.3468 01 2.2028 01 2.114E 05 1.263E 03 1.885B 02
-5.400E 00 8.9358 00 6.2608 01 5.083E 01 3.805B 02 3.7008 01 1.928B 01 1.669E 05 1.009E 03 1.5448 02
-5.200E 00 8.0918 00 4.464E 01 4.2418 01 3.129E 02 3.1528 01 1.6868 01 1.324E 05 8.0908 02 1.2768 02
-5.0008 00 7.344E 00 3.2158 01 3.538E 01 2.574E 02 2.6858 01 1.4738 01 1.0548 05 6.5058 02 1.064B 02
-4.8008 00 . 6.6868 00 2.3418 01 2.951E 01 2.1198 02 2.2888 01 1.2868 01 8.426E 04 5.245E 02 8.964E 01
-4.6008 00 6.105EOO 1.7248 01 2.461E 01 1.7448 02 1.950801 1.121E 01 6.7628 04 4.2408 02 7.650E 01
-4.4008 00 5.591E 00 1.2878 01 2.0528 01 1.4368 02 1.6638 01 9.7678 00 5.448E 04 3.435E 02 6.616B 01
-4.2008 00 5.1368 00 9.734E 00 1.711B 01 1.183E 02 1.4198 01 8.4988 00 4.406E 04 2.7888 02 5.804E 01
-".OOOE 00 4.730E 00 7.4708 00 1.426E 01 9.754E 01 1.211E 01 7.386E 00 3.576E 04 2.266E 02 5.166E 01
-3.800E 00 4.36"E 00 5.8188 00 1.188E 01 8.0"4E 01 1.0311E 01 6."13E 00 2.913E 04 1.8"68 02 4.665B 01
-3.6008 00 4.031E 00 4.5978 CO 9.891E 00 6.637E 01 8.8HE 00 5.5628 00 2.382E Oil 1.50n 02 4.270E 01
-3.400E 00 3.7258 00 3.6858 00 8.234E 00 5.478E 01 7.5528 00 4.8208 00 1.954E 04 1.2]2E 02 3.958E 01
-3.200E 00 3.4"1E 00 2.993E 00 6.852E 00 4.525E 01 6."608 00 ".l72E CO 1.609E 04 1.011E 02 3.709E 01
-3.000E 00 3.175E 00 2."62E 00 5.7008 00 3.7398 01 5.531E 00 3.6088 00 1.329E 04 8.3098 01 3.510B 01
-2.800E 00 2.926E 00 2.0488 00 4.739E 00 3.092E 01 4.7398 00 3.118E 00 1.101E 04 6.851E 01 3.348E 01
-2.600E 00 2.691E 00 1.720E 00 3.9378 00 2.557B 01 4.065E 00 2.692E 00 9.145E 03 5.665E 01 3.21"E 01
-2.400E 00 2.470E 00 1."568 00 3.269E 00 2.116E 01 3.491E 00 2.322E 00 7.621E 03 4.698E 01 3.100E 01
-2.2008 00 2.26"E 00 1.2428 00 2.713E 00 1.752E 01 3.002E 00 2.002E 00 6.368E 03 3.906E 01 3.0018 01
-2.000E 00 2.070E 00 1.065E 00 2.250E 00 1."50E 01 2.587E 00 1.725E 00 5.336E 03 3.256E 01 2.913B 01
-1.800E 00 1.890E 00 9.173E-Ol 1.864E 00 1.199E 01 2.23"8 00 1."858 00 ".482E 03 2.721EOl 2.831E 01
-1.600E 00 1.723E 00 7.929E-Ol 1.5438 00 9.9078 00 1.9368 00 1.2788 00 3.773E 03 2.278E 01 2.754E 01
-1.4008 00 1.5698 00 6.8738-01 1.276B 00 8.166E 00 1.685E 00 1.099E 00 3.184E 03 1.910E 01 2.680E 01
-1.200E 00 1.4268 00 5.969E-Ol 1.0548 00 6.703B 00 1.4768 00 9."528-01 2.692E 03 1.605E 01 2.6068 01
-1.000E 00 1.295E 00 5.1918-01 8.698B-Ol 5."67B 00 1.304E 00 8.1258-01 2.281E 03 1.3498 01 2.533B 01
-8.000E-Ol 1.175E 00 4.518E-Ol 7.167B-Ol 4.413B 00 1.1678 00 6.982E-Ol 1.937E 03 1.136E 01 2.459E 01
-6.000E-Ol 1.0658 00 3.935E-Ol 5 .897E-0 1 3.508E 00 1.0638 00 5.998E-Ol 1.647E 03 9.574E 00 2.384E 01
-4.000E-Ol 9.6116E-Ol 3.428E-Ol 4.844B-Ol 2.726E 00 9.937B-Ol 5.1538-01 1.403E 03 8.073E 00 2.3088 01
-2.0008-01 8.7278-01 2.986B-Ol 3.972B-Ol 2.053E 00 9.611 E-O 1 4.4268-01 1.196E 03 6.8128 00 2.2318 01

1.8248-05 7.8898-01 2.602E-Ol 3.2518-01 1.484B 00 9.7118-01 3.8028-01 1.0228 03 5.750E 00 2.153B 01
2.000B-Ol 7.1248-01 2.2668-01 2.6548-01 1.0228 00 1.0348 00 3.266B-Ol 8.742E 02 4.8558 00 2.0748 01
4.0008-01 6.4288-01 1.9748-01 2.162E-Ol 6.6768-01 1.164E 00 2.806E-Ol 7.4878 02 4.1018 00 1.994B 01
6.0008-01 5.793E-Ol 1.7198-01 1.7558-01 4.1408-01 1.3818 00 2.4128-01 6.419E 02 3.464B 00 1.9148 01
8.0008-01 5.2158-01 1.4988-01 1.4218-01 2.4528-01 1.7368 00 2.0738-01 5.508E 02 2.927E 00 1.834B 01
1.0008 00 4.689E-Ol 1.3058-01 1.1468-01 1.400E-Ol 2.2658 00 1.7828-01 4.732E 02 2.4738 00 1.7548 01

( .



PROTONS ALPHAS LITHIUI'I BERYL. BORON CARBON NITRO. JXYGBN PlOOR. NEON I'IAGNES.SILICON SUlPUR ARGON CAleIU!! IRON840.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.121 0.182 0.101 0.025 0.0 0.0 0.00150.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 9·014 0.011 0.005 0.0 0.0 0.005
GAI'II'IA P2IA 1 P3/A2 F4/A3 PS/A4 P11A5 P8/A6 Al/Zl A3/Z2-6.000E 00 3.328E 02 4.211E 02 1.095E 01 3.118B 01 S.S94E 03 3.389E 02 2.862E 02 3.11SEOO-S.800E 00 2.134E 02 3.431E 02 1.106EOl 2.86SE 01 4.314E 03 2.916E 02 2.316E 02 4.20SE 00-S.600E 00 2.2S2E 02 2.166E 02 1.117E 01 2.S96E 01 3.338E 03 2.614E 02 1.88SE 02 4.141E 00-S.400E 00 1.861E 02 2.239E 02 1.128E 01 2.36SE 01 2.S94E 03 2.29SE 02 1.S44E 02 S.324E 00-S.200E 00 1.S44E 02 1.823E 02 1.139EOl 2.16SE 01 2.02SE 03 2.01SE 02 1.216E 02 5.95SE 00-5.000E 00 1.281E 02 1.495E 02 1.151E 01 1.994E 01 1.589E 03 1.768E02 1.064E 02 6.636E 00-4.800E 00 1.079E 02 1.23SE 02 1.162E 01 1.846E 01 1.255E 03 1.S52E 02 8.964E 01 7.361E 00-4.600E 00 9.110E 01 1.030E 02 1.174E 01 1.118E 01 9.910E 02 1.362E 02 7.650E 01 8.149B 00-4.400E 00 7.143E 01 8.685E 01 1.185E 01 1.601E 01 1.979E 02 1.194E 02 6.616E 01 8.981E 00-4.200E 00 6.634E 01 1.404E 01 1.191E 01 1.511E 01 6.436E 02 1.048E 02 5.804E 01 9.864E 00-4.000E 00 5.133E 01 6.390E 01 1.209E 01 1.428E 01 5.233E 02 9.188E 01 5.166E 01 1.080E 01-3.800E 00 4.999E 01 5.S86E 01 1.220E 01 1.354E 01 4.291E 02 8.056E 01 4.665E 01 1.178E 01-3.600E 00 4.400E 01 4.946E 01 1.232E 01 1.290E 01 3.550E 02 1.062E 01 4.210E 01 1.281E 01-3.400E 00 3.909E 01 4.435E 01 1.244E 01 1.232E 01 2.962E 02 6.191E 01 3.958E 01 1.390E 01-3.200E 00 3.S04E 01 4.025E 01 1.256E 01 1.181E 01 2.493E 02 5.426E 01 3.709E 01 1.S03E 01-3.000E 00 3.168EOl 3.694E 01 1.268E 01 1.134E 01 2.116E 02 4.7S6E 01 3.S10E 01 1.620E 01-2.800E 00 2.888E 01 3.426E 01 1.280E 01 1.091E 01 1.810E 02 4.170E 01 3.348E 01 1.743EOl-2.600E 00 2.652E 01 3.206E 01 1.292E 01 1.0S1E 01 1.S60E 02 3.6S6E 01 3.214E 01 1.870E 01-2.400E 00 2.451E 01 3.024E 01 1.304E 01 1.013E 01 1.3S3E 02 3.201E 01 3.100E 01 2.002E 01-2.200E 00 2.279E 01 2.872E 01 1.316E 01 9.77SE 00 1.181E 02 2.816E 01 3.001E 01 2.138E 01-2.000E 00 2.129E 01 2.14SE 01 1.328E 01 9.428E 00 1.031E 02 2.474E 01 2.913E 01 2.279E 01-1.800E 00 1.997E 01 2.636E 01 1.340E 01 9.089E 00 9.145E 01 2.178E 01 2.831E 01 2.42SE 01-1.600E 00 1.880E 01 2.542E 01 1.3S3E 01 8.156E 00 8.096E 01 1.922E 01 2.154E 01 2.516E 01-1.400E 00 1.776E 01 2,,461E 01 1.365E 01 8.424E 00 7.188E 01 1.701E01 2.680E 01 2.132E 01-1.200E 00 1.681E 01 ',.389E 01 1.311E 01 8.093E 00 6.390E 01 1.513E 01 2.606E 01 2.893E 01-1.000E 00 1.595E 01 2.324E 01 1.390E 01 7.161E 00 S.678E 01 1.353E 01 2.533E 01 3.060E 01-8.000E-Ol 1.516E 01 2.266E 01 1.402E 01 1.427E 00 5.030E 01 1.220E 01 2.459E 01 3.233E 01-6.000E-Ol 1.444E 01 2.213E 01 1.415E 01 1.091E 00 4.426E 01 1.113E 01 2.384E 01 3.412E 01-4.000E-Ol 1.316E 01 2.164E 01 1.428E 01 6.753E 00 3.8S2E 01 1.028E 01 2.308E 01 3.S91E 01-2.000E-Ol 1.313E 01 2.118E 01 1.440E 01 6.412E 00 3.297E 01 9.664E 00 2.231E 01 3.789E 011.824E-05 1.2S4E 01 2.014E 01 1.4S3E 01 6.069E CO 2.763B 01 9.269B 00 2.1S3E 01 3.988E 012.000B-Ol 1.199E 01 2.032E 01 1.466E 01 5.725E 00 2.264E 01 9.101E 00 2.014E 01 4.196E 014.000E-Ol 1.141E 01 1.992E 01 1.479E 01 5.381E 00 1.819E 01 9.168E 00 1.994E 01 4.411E 016.OOOE-O 1 1.091E 01 1.952E 01 1.492E 01 5.036E 00 1.448E 01 9.486E 00 1.914E 01 4.63SE 018.000E-01 1.0S1E 01 1.912E 01 1.505E 01 4.694E 00 1.158 E 01 1.008E 01 1.834E 01 4.868E 011.000E 00 1.006E 01 1.873E 01 1.S19E 01 4.353E 00 9.434E 00 1.098EOl 1.1S4E 01 5.110E 01
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PROTONS ALPHAS tITHIU!! BERYL. BORON CARBON NITRO. JXYGEN PLUOR. NEON "AGNES. SILICON SULFUR ARGON CALeIU!! IRON -.1840.000 60.000 0.0 0.0 C.O 0.490 0.116 1.000 0.0 0.121 0.182 0.101 0.025 0.0 0.0 0.010 .
VJ

"1
GAI'I!!A PlIP2 P2/P3 P3/P4 P4/P5 P5/P6 P6/P1 P11P8 P8/P9. P9/pl0 Pl0/Pl1 ~.......

-6.000E 00 5.493E 00 1.919E 00 9.521E 03 3.012E 01 3.8908 00 9.903E 02 2.011E 01 2.931E 01 2.9628 01 2.1218 01 0

-5.8008 00 5.380E 00 1.480E 00 5.055E 03 2.816E 01 3.1388 00 1.400E 02 1.836E 01 2~5618 01 2.6228 01 2.344E 01 II

-5.6008 00 5.265E 00 7.055E 00 2.720E 03 2.620E 01 3.598E 00 5.5518 02 1.623E 01 2.244E 01 2.3238 01 2.013E 01 0

-5.400E 00 5.141E 00 6.644E 00 1.488E 03 2.425E 01 3.468E 00 4.183E 02 1.4358 01 1.962E 01 2.0598 01 1.121E 01 f:!
-5.200E 00 5.021E 00 6.249E 00 8.284E 02 2.231E 01 3.346E 00 3.168E 02 1.268EOl 1.115E 01 1.826E 01 1.480E 01
-5.000E 00 4.884E 00 5.868E 00 4.101E 02 2.042E 01 3.229E 00 2.413E 02 1.12OE 01 1.499E 01 1.621E 01 1.261E 01
-4.800E 00 4.132E 00 5.503E 00 2.735E 02 1.858E 01 3.116E 00 1.850E 02 9.898E 00 1.311E 01 1.439E 01 L083E 01
-4.6COE 00 4.561E 00 5.150E 00 1.6298 02 1.682E 01 3.C05E 00 1.428E 02 8.744E 00 1.146E 01 1.279E 01 9.248E 00
-4.400E 00 4.369E 00 4.810E 00 9.9668 01 1.513E 01 2.893E 00 LlllE 02 1.7238 00 1.002E 01 1.131E 01 1.884E 00
-4.200E 00 4.156E 00 4.4818 00 6.214E 01 1.355E 01 2.119E 00 8.115E 01 6.821E 00 8.163E 00 1.0128 01 6.111E 00
-4.000E 00 3.923E 00 4.162E 00 4.068E 01 1.201E 01 2.661E 00 6.891E 01 6.023EOO 1.663E 00 9.0088 00 5.103E 00
-3.800E 00 3.674E 00 3.853E 00 2.118E 01 1.0108 01 2.S38E 00 5.508E 01 5.318E 00 6.102E 00 8.0268 00 4.8388 00
-3.600E 00 3.413E 00 3.552E 00 1.812E 01 9.449E 00 2.411E 00 4.440E 01 4.695E 00 5.862E 00 1.1588 00 4.091E 00
-3.400E 00 3.146E 00 3.262E 00 1.326E 01 8.312E 00 2.219E 00 3.613E 01 4.145E 00 5.127E 00 6.3888 00 3.463E 00
-3.200E 00 2.880E 00 2.983E 00 9.653E 00 1.2888 00 2.143E 00 2.968E 01 3.6608 00 4.485E 00 5.106E 00 2.9228 00
-3.000E CO 2.620E 00 2.716E 00 1.2038 00 6.372E 00 2.004E 00 2.4608 01 3.231E 00 3.924E 00 5.100E 00 2.460E 00
-2.800E 00 2.311E 00 2.462E 00 5.4958 00 5.558E 00 1.864E 00 2.057E 01 2.853E 00 .3.433E 00 4.563E 00 2.066E 00
-2.600E 00 2.135E 00 2.224E 00 4.214E 00 4.8398 00 1.724E 00 1.134E 01 2.520B 00 3.004E 00 4.086E 00 1.732E 00
-2.400E 00 L916E 00 2.0018 00 3.381E 00 4.206E 00 1.5858 00 1.473E 01 2.228E 00 2.628E 00 3.662E 00 1.448E 00
-2.200E 00 1.114E 00 1.795E 00 2.112E 00 3.652E 00 1.449E 00 1.260E 01 1.910E 00 2.300E 00 3.285E 00 1.208E 00
,..2.000E00 1.530EOO 1.605E 00 2.201E 00 3.169E 00 1.318E 00 1.084E 01 1.745EOO 2.013E 00 2.950E 00 1.005E 00
-1.800E 00 1.362E 00 1.432E 00 1.804E 00 2.149E 00 1.192E 00 9.3808 00 1.548E 00 1.762E 00 2.651E 00 8.343E-Ol
-1.600E 00 1.211E 00 1.274E 00 1.491E 00 2.384E 00 1.011E 00 8.156E 00 1.316E 00 1.543E 00 2.385E 00 6.901E-Ol
-1.400E 00 1.016E 00 1.132E 00 1.239E 00 2.068E 00 9.510E-Ol 1.119E 00 1.228E 00 1.351E 00 2.141E 00 5.104E-Ol
-1.200E 00 9.544E-Ol 1.004E 00 1.035E 00 1.7948 00 8.490E-Ol 6.234E 00 1.100E 00 1.183E 00 1.935E 00 4.698E-Ol
-1.000E 00 8.459E-Ol 8.89lE-Ol 8.6828-01 1.558E 00 1.4128-01 5.471E 00 9.924E-Ol 1.036E 00 1.146E 00 3.859E-Ol
-8.000E-Ol 1.492E-Ol 1.864E-Ol 1.302E-Ol 1.353E 00 6.516E-Ol 4.809E 00 9.023E-Ol 9.010E-Ol 1.511B 00 3.161E-Ol
-6.000E-Ol 6.632E-Ol 6.949E-Ol 6.155B-Ol 1.111E 00 5.619E-Ol 4.2318 00 8.293E-Ol 1.944E-Ol 1.425E 00 2.583E-Ol
-4.000E-Ol 5.861E-Ol 6.134E-Ol 5.196E-Ol 1.024E 00 4.7188-01 3.723E 00 1.721E-Ol 6.958E-Ol 1.2898 00 2.105E-Ol
-2.000E-Ol 5.181E-Ol 5.411 E-Ol 4.3918-01 8.922E-Ol 3.991E-Ol 3.280E 00 1.324E-Ol 6.096E-Ol 1.161E 00 1.111E-Ol

1.824E-05 4.585E-Ol 4.110E-Ol 3.114E-Ol 1.182E-Ol 3.258E-Ol 2.891E 00 1.084E-Ol 5.341E-Ol 1.0588 00 1.381E-Ol
2.OOOE-O 1 4.050E-Ol 4.202E-Ol 3.142E-Ol 6.796B-Ol 2.582E-Ol 2.514E 00 1.015E-Ol 4.619E-Ol 9.6008-01 1.1228-01
4.000E-Ol 3.511E-Ol 3.100E-Ol 2.658E-Ol 5.941E-Ol 1.911E-Ol 2.315E 00 1.121E-Ol 4.101E-Ol 8.117E-Ol 9.049E-02
6.000E-Ol 3.151E-Ol 3.251E-Ol 2.249E-Ol 5.201E-Ol 1.435E-Ol 2.123E 00 1.438E-Ol 3.594E-Ol 1.923E-Ol 1.2828-02
B.OOOE-Ol 2.1868-01 2.865E-Ol 1.903E-Ol 4.558E-Ol 9.890E-02 2.004E 00 1.912E-0 1 3.150E-Ol 1.2018-01 5.841E-02
1.000E 00 2.458E-Ol 2.520E-Ol 1.609E-Ol 3.999E-Ol 6.409E-02 1.962E 00 8.161E-Ol 2.161E-Ol 6.562E-Ol 4.684E-02
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PROTONS ALPHAS LITHIU!! BERYL. BORON CARBON NITRO. OXYGEN PLUOR. NEON !!AGNES. SILICON SULPUR ARGON CALC!U!! IRON840.000 6 O.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.01050.000 2.500 0.0 0.0 0.0 0.03.0 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005
GAMMA Al/A2 A2/A3 A3/A4 14/15 15/16 Zl/Z2 Z2/Z3 P1jAl Al/Z1-6.000E 00 1.199E 01 2.871E 02 8.742E 01 6.850E 02 5.999E 01 2.943E 01 5.102E 04 1.318E 03 2.923E 02-5.800E 00 1.080E 01 1.881E 02 7.297E 01 5.630E 02 5.1:>6E 01 2.565E 01 3.820E 04 1.108E 03 2.343E 02-5.600E 00 9.732E 00 1.247E 02 6.090E 01 4.628E 02 4.346E 01 2.235E 01 2.882E 04 9.296E 02 1.889E 02-5.400E 00 8.787E 00 8.378E 01 5.082E 01 3.805E 02 3.100E 01 1.948E 01 2.190E 04 7.795E 02 1.533E 02

( -5.200E 00 7.950E 00 5.705E 01 4.240E 01 3.130E 02 3.152E 01 1.697E 01 1.678E 04 6.528E 02 1.256E 02-5.0eOE 00 7.212E 00 3.943E 01 3.538E 01 2.515E 02 2.685E 01 1.478E 01 1.295E 04 5.459E 02 1.039E 02-4.800E 00 6.563E 00 2.768E 01 2.951E 01 2.119E 02 2.288E 01 1.287E 01 1.006E 04 4.556E 02 8.705E 01-4.600E 00 5.993E 00 1.975E 01 2.461E 01 1.744E 02 1.950E 01 1.120E 01 7.878E 03 3.794E 02 7.392E 01-4.400E 00 5.492E 00 1.434E 01 2.052E 01 1.431E 02 1.663E 01 9.142E 00 6.210E 03 3.151E02 6.371E 01-4.200E 00 5.050E 00 1.060E 01 1.710E 01 1.184E 02 1.419E 01 8.466E 00 4.927E 03 2.611E 02 5.579E 01-4.000E 00 4.657E 00 7.984E 00 1.425E 01 9.756E 01 1.211E 01 7.352E 00 3.933E 03 2.159E 02 4.965E 01-3.800E 00 4.304E 00 6.122E 00 1.181E 01 8.045E 01 1.034E 01 6.379E 00 3.159E 03 1.782E02 4.488E 01-3.600E 00 3.983E 00 4.778E 00 9.889E 00 6.638E 01 8.834E 00 5.530E 00 2.551E 03 1.469E 02 4.117E 01-3.400E 00 3.687E 00 3.792E 00 8.233E 00 5.479E 01 7.552E 00 4.791E 00 2.071E 03 1.211E 02 3.827E 01-3.200E 00 3.412E 00 3.058E 00 6.851E 00 4.525E 01 6.460E 00 4.146E 00 1.690E 03 9.982E 01 3.599E 01-3.000E 00 3.153E 00 2.501E 00 5.699E 00 3.740E 01 5.531E 00 3.585E 00 1.385E 03 8.239E 01 3.418E 01-2.800E 00 2.909E 00 2.07lE 00 4.738E 00 3.092E 01 4.139E 00 3.098E 00 1.140E 03 6.812E 01 3.212E 01-2.600E 00 2.679E 00 1.734E 00 3.937E 00 2.558E 01 4.065E 00 2.674E 00 9.426E 02 5.644EOl 3.151E 01-2.400E 00 2.462E 00 1.465E 00 3.269E 00 2.117E 01 3.491E 00 2.307E 00 7.821E 02 4.686E 01 3.049E 01-2.200E 00 2.251E 00 1.247E 00 2.713E 00 1.752E 01 3.002E 00 1.989E 00 6.512E 02 3.900E 01 2.960E 01-2.000E 00 2.066E 00 1.068E 00 2.249E 00 1.450E 01 2.587E 00 1.714E 00 5.440E 02 3.253E 01 2.879E 01-1.800E 00 1.887E 00 9.196E-Ol 1.864E 00 1.199E 01 2.234E 00 1.475E 00 4.558E 02 2.719E 01 2.804E 01-1.600E 00 1.721E 00 7.945E-Ol 1.543E 00 9.908E 00 1.936E 00 1.270E 00 3.830E 02 2.277E 01 2.733E 01-1.400E 00 1.567E 00 6.884E-Ol 1.216E 00 8.166E 00 1.685E 00 1.092E 00 3.226E 02 1.910E 01 2.663E 01-1.200E 00 1.425E 00 s .977E-0 1 1.054E 00 6.703E 00 1.416E 00 9.392E-Ol 2.724E 02 1.604E 01 2.593E 01-1.000E 00 1.294E 00 5.197E-Ol 8.695E-Ol 5.466E 00 1.304E 00 8 .073E-0 1 2.306E 02 1.349E 01 2.522E 01-8.000E-Ol 1.174E 00 4.523E-Ol 7.165E-01 4.412E 00 1.168E 00 6.937E-Ol 1.956E 02 1.136E01 2.451E 01-6.000E-0 1 1.064E 00 3.938E-Ol 5.895E-Ol 3.505E 00 1.064E 00 5.960E-01 1.662E 02 9.573E 00 2.378E 01-4.000E-Ol 9.638E-Ol 3.431E-Ol 4.842E-0 1 2.722E 00 9.954E-Ol 5.120E-Ol 1.415E 02 8.073E 00 2.303E 01-2.000E-Ol 8.720E-01 2.989E-Ol 3.910E-Ol 2.049E 00 9.636E-Ol 4.398E-Ol 1.206E 02 6.81lE 00 2.227E 011.824E-05 7.882E-01 .2.604E-Ol 3.248E-Ol 1.480E 00 9.143E-Ol 3.778E-Ol 1.030E 02 5.750E 00 2.150E 012.000E-Ol 7.118E-Ol 2.268E-Ol 2.652E-01 1.018E 00 1.039E 00 3.246E-Ol 8.808E 01 4.855E 00 2.012E 014.OOOE-O 1 6.422E-Ol 1.976E-Ol 2.159E-Ol 6.634E-Ol 1.113E 00 2.789E-Ol 7.541 E 01 4.101E 00 1.993E 016.000E-Ol 5.788E-Ol 1.721E-Ol 1.753E-Ol 4.105E-Ol 1.400E 00 2.396E-Ol 6.464E 01 3.464E 00 1.913E 018.000E-Ol 5.210E-Ol 1.499E-Ol 1.419E-Ol 2.426E-Ol 1.158E 00 2.060E-Ol 5.547E 01 2.927E 00 1.833E 011.OOOE 00 4.684E-Ol 1.306E-Ol 1.144E-Ol 1.381E-O 1 2.300E 00 1.771E-Ol 4.765EOl 2.473E 00 1.754E 01

,- - --r - - - -.- - - - - - -- - --



- - - -- - - - -- -- - - - - --. -
PROTONS ALPHAS LITH!UM BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON "AGNES. SILICON SULFUR ARGON CALCIU" IRON
B4 O.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.010

50.COO 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005
GAI'I!U P2/A1 P3/A2 P4/A3 P5/A4 P7/A5 P8/A6 A l1Z1 A3/Z2

-6.000E 00 2.400E 02 3.633E 02 1.095E 01 3.177E 01 5.594E 03 3.389E 02 2.923E 02 2.q99E 00
-5.800E 00 2.059E 02 2.971E 02 1.106E 01 2.865E 01 4.314E 03 2.976E 02 2.343E 02 2.959E 00
-5.600E 00 1.766E 02 2.436E 02 1.117E 01 2.596E 01 3.339E 03 ·2.614E 02 1.8B9E 02 3.478E 00
-5.qOOE 00 1.515E 02 2.003E 02 L12BE 01 2.364E 01 2.59qE 03 2.295E 02 1.533E 02 q.058E 00
-5.200E 00 1.300E 02 1.654E 02 1.139E 01 2.165E 01 2.025E 03 2.015E 02 1.256E 02 4.699E 00
-5.000E 00 1.118E 02 1.37qE 02 1.151E 01 1.993E 01 1.589E 03 1.76BE 02 1.039E 02 5.403E 00
-4.800E 00 9.628E 01 1.1q8E 02 1.162E 01 1.845E 01 1.255E 03 1.552E 02 B.705E 01 6.168E 00
-4.600E 00 8.31BE 01 9.679E 01 1.174E 01 1.718E 01 9.970E 02 1.362E 02 7.392EOl 6.994E 00
-4.400E 00 7.213E 01 8.235E 01 1.185E 01 1.607E 01 7.980E 02 1.194E 02 6.371E 01 7.879E 00
-4.200E 00 6.2B3E 01 7.080E 01 1.197E 01 1.511E 01 6.436E 02 1.048E 02 5.579E 01 B.821E 00
-4.000E 00 5.503E 01 6.157E 01 1.208E 01 1.427E 01 5.233E 02 9.188E 01 4.965E 01 9.817E 00
-3.800E 00 4.B51E 01 5.419E 01 1.220E 01 1.354E 01 4.292E 02 8.056E 01 4.488E 01 1.087E 01
-3.600E 00 4."305E 01 4.826E 01 1.232E 01 1.289E 01 3.550E 02 7.062E 01 4.111E 01 1.196E 01
-3.400E 00 3.848E 01 4.349E 01 1.244E 01 1.232E 01 2.962E 02 6.191 E 01 3.827E 01 1.311E-0 1
-3.200E 00 3.466E 01 3.964E 01 1.256E 01 1.181E 01 2.493E 02 5.426E 01 3.599E 01 1.430£ 01
-3.000E 00 3.145E 01 3.651E 01 1.268E 01 1.134E 01 2.116E 02 4.756E 01 3.418E 01 1.554E 01
-2.800E 00 2.873E 01 3.395E 01 1.280E 01 1.091E 01 1.810E 02 4.170E 01 3.272E 01 1.682E.Ol
-2.600E 00 2.643E 01 3.184E 01 1.292E 01 1.051E 01 1.560E 02 3.656E 01 3.151E 01 1.814E 01
-2.400E 00 2.445E 01 3.00BE 01 1.304E 01 1.013E 01 1.353E 02 3.207E 01 3.0Q9E 01 1.950E 01
-2.200E 00 2.275E 01 2.861E 01 1.316E 01 9.773E 00 1.lB1E 02 2.816E 01 2.960E 01 2.091E 01
-2.000E 00 2.126E 01 2.737E 01 1.328E 01 9.426E 00 1.037E 02 2.474E 01 2.879E 01 2.236E 01
-1.800E 00 1.996E 01 2.630EOl 1.340E 01 9.087E 00 9.1Q5E 01 2.178E 01 2.804E 01 2.385E 01
-1.600E 00 1.879E 01 2.53BE 01 1.353E 01 8.753E 00 8.096E 01 1.922E 01 2.733E 01 2.538E 01
-1.400E 00 1.775E 01 2.457E 01 1.365E 01 8.422E 00 7.187E 01 1.701E 01 2.663E 01 2.696E 01
-1.200E 00 1.681E 01 2.386E 01 1.377E 01 8.091E 00 6.388E 01 1.513E 01 2.593E 01 2.859E 01
-1.000E 00 1.595E 01 2.322E 01 1.390E 01 7.759E 00 5.676E 01 1.353E 01 2.522E 01 3.028E 01
";8.000E-Ol 1.516E 01 2.264E 01 1.402E 01 7.425E 00 5.027E 01 1.220E 01 2.451E 01 3.201E 01
-6.000E-Ol 1.444E 01 2.211E 01 1.415E 01 7.088E 00 4.422E 01 1.113E 01 2.378E 01 3.381E 01
-4.000E-Ol 1.376E 01 2.162E 01 1.427E 01 6.749E 00 3.8IJSE 01 1.028E 01 2.303E 01 3.566E"01
-2.000E-Ol 1.313E 01 2.116E 01 1.440E 01 6.408E 00 3.290E 01 9.664E 00 2.227E 01 3.759E 01

1.824E-05 1.254E 01 2.072E 01 1.453E 01 6.065E 00 2.755E 01 9.269E 00 2.150E 01 3.958E 01
2.000E-Ol 1.199E 01 2.031E 01 1.466E 01 5.720E 00 2.254E 01 9.101E 00 2.072E 01 4.165E· 01
4.000E-Ol 1.147E 01 1.990E 01 1.479E 01 5.375E 00 1.809E 01 9.168E 00 1.993E 01 4.379E 01
6.000E-Ol 1.097E 01 1.950E 01 1.492E 01 5.030E 00 1.438E 01 9.486E 00 1.913E 01 Q.602E 01
8.000E-Ol 1.051E 01 1.911E 01 1.505E 01 4.686E 00 1.149E 01 1.008E 01 1.833E 01 4.834E 01
1.000E 00 1.006E 01 1.871E 01 1.51BE 01 4.345E 00 9.363E 00 1.098E 01 1.754E 01 5.075E 01
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( IRON = 0.02

( PROTONS ALPHAS LITHIUI! BERYL. BORON :ARBON NITRO. OXYGEN FLUOR. NEON !!AGNES. SILICON SULFUR ARGON CALCIU!! IllON -.:j84 O.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.020 ~
'"'l
II>GAM!!A P1/P2 P2/P3 Fl/P4 P"IP5 P5/P6 P6/P7 P7/P8 P8/P9 P9/Pl0 Pl0/Pll <,
0-6.000E 00 5.049E 00 6.915E 00 1.225E 04 3.012E 01 3.890E 00 9.903E 02 2.077E 01 2.931E 01 2.962E 01 2.127E 01
II-5.800E 00 4.999E 00 6.614E 00 6.317E 03 2.816E 01 3.738E 00 1.400E 02 1.836E 01 2.567E 01 2.622E 01 2.344E 01
0-5.600E 00 4.943E 00 6.320E 00 3.306E 03 2.620E 01 3.598E 00 5.552E 02 1.623E 01 2.244E 01 2.323E 01 2.013E 01
2-5.400E 00 4.880E 00 6.031E 00 1.160E 03 2."25E 01 3.468E 00 4.183E 02 1."35E 01 1.962E 01 2.059E 01 1.727E 01-5.200E 00 ".80"E 00 5.7"8E 00 9.549E 02 2.231E 01 3.3"6E 00 3.168E 02 1.268E 01 1.715E 01 1.826E 01 1.480E 01-5.000E 00 4.712E 00 5.468E 00 5.296E 02 2.042E 01 3.229E 00 2.413E 02 1.120E 01 1.499E 01 1.621E 01 1.267E 01-".800E 00 4.600E 00 5.191E 00 3.009E 02 1.858E 01 3.116E 00 1.850E 02 9.898E 00 1.311E 01 1.439E 01 1.083E 01-".600E 00 ".463E 00 4.914E 00 1.757E 02 1.682E 01 3.005E 00 1.428E 02 8.744E 00 1.1"6E 01 1.279E 01 9.248E 00-4.400E 00 4.299E 00 4.637E 00 1.056E 02 1.513£ 01 2.893E 00 1.111E 02 7.123£ 00 1.002E 01 1.137E 01 7.884E 00-4.200E 00 4.107E 00 4.358E 00 6.553E 01 1.355E 01 2.779E 00 8.716£ 01 6.821£ 00 8.763E 00 1.012E 01 6.711E 00( -4.000E 00 3.891E 00 4.077E 00 4.199£ 01 1.207E 01 2.661 E 00 6.897E 01 6.023E 00 7.663E 00 9.008E 00 5.703E 00-3.800E 00 3.653E 00 3.196E 00 2.780£ 01 1.070E 01 2.538E 00 5.508E 01 5.318E 00 6.702E 00 8.026E 00 4.838E 00-3.600E 00 3.400E 00 3.516E 00 1.901E 01 9.4"9E 00 2."11E 00 4.""lE 01 ".695E 00 5 .862E 00 7.158E 00 4.097E 00-3."00E 00 3.139E 00 3.239E 00 1.3"OE 01 8.312E 00 2.279E 00 3.61"E 01 ".145E 00 5~127E 00 6.388E 00 3.463E 00-3.200E 00 2.876E 00 2.969E 00 9.718E 00 7.288E 00 2.1"3E 00 2.968E 01 3.660E 00 4."85E 00 5.706B 00 2.922E 00-3.000E 00 2.618E 00 2.707£ 00 7.234E 00 6.312E 00 2.00"B 00 2."60E 01 3.231E 00 3.924E 00 5.100E 00 2."60E 00-2.800E 00 2.370E 00 2.457E 00 5.510E 00 5.558E 00 1.86"E 00 2.057E 01 2.853E 00 3.433E 00 ".563E 00 2.066E 00-2.600E 00 2.135E 00 2.221E 00 4.281E 00 4.839E 00 1.124E 00 1.73"EOl 2.520E 00 3.004EOO 4.086E 00 1.732E 00-2.400E 00 1.916E 00 2.000E 00 3.38"E 00 4.206E 00 1.585E 00 1."73E 01 2.228E 00 2.628E 00 3.662E 00 1.4"8E 00-2.200E 00 1.71"E 00 1.79"E 00 2.714E 00 3.652E 00 1."49£ 00 1.260 E 01 1.970E 00 2.300E 00 3.285E 00 1.208E 00-2.000E 00 1.530E 00 1.605E 00 2.202E 00 3.169E 00 1.318E 00 1.08"E 01 1.145E 00 2.013E 00 2.950E 00 1.005E 00-1.800E 00 1.362E 00 1."32E 00 1.805E 00 2.749E 00 1.192E 00 9.381E 00 1.5"8E 00 1.762E 00 2.651E 00 8.3"3E-Ol-1.600E 00 1.211E 00 1.27"E 00 1.491E 00 2.38"E 00 1.071£ 00 8.156E 00 1.376E 00 1.543£ 00 2.385E 00 6.907E-Ol-1.400E 00 1.076E 00 '.132 E 00 1.239E 00 2.068E 00 9.569E-Ol 1.120E 00 1.228E 00 1.351E 00 2.147E 00 5.704E-01-1.200E 00 9.544E-0 1 '/.OO"E 00 1 .035E 00 1.794E 00 8."89E-Ol 6.23"E 00 1.100£ 00 1.183EOO 1.935£ 00 4.698E-Ol-1.000E 00 8.459E-Ol 8.890E-Ol 8.682£-01 1.558E 00 7."72E-Ol 5.472E 00 9.924£-01 1.036E 00 1.146E 00 3.859E-Ol-8.000E-Ol 7.492E-Ol 7.864E-Ol 7.302E-Ol 1.353E 00 6.515E-Ol 4.810E 00 9.023E-Ol 9.070E-Ol 1.577E 00 3.161E-Ol-6.000E-Ol 6.632E-Ol 6.948E-Ol 6.155E-Ol 1.177E 00 5.618E-Ol ".231E 00 8.293E-Ol 7.944E-Ol 1.425E 00 2.583E-Ol-4.000E-Ol 5.867E-0 1 6.134E-Ol 5.196E-Ol 1.02"E 00 4.776E-Ol 3.724E 00 7.727E-Ol 6.-958E-Ol 1.289E 00 2.105E-Ol-2.000E-Ol 5.187E-Ol 5.411E-Ol 4.391E-Ol 8.922£-01 3.989£-01 3.282£ 00 7.324E-Ol 6.096E-Ol 1.167E 00 1.711E-0 11.82"£-05 4.585E-Ol ".770E-Ol 3.71"E-Ol 7.782E-Ol 3.256£-01 2.899£ 00 7.084E-Ol 5.341E-Ol 1.058E 00 1.387E-Ol2.000£-01 ".050E-Ol 4.202£-01 3.142E-01 6.796E-Ol 2.579E-Ol 2.519£ 00 7.015£-01 4.619E-Ol 9.600E-Ol 1.122E-Ol".OOOE-Ol 3.577E-Ol 3.700E-01 2.659E-Ol 5.941£-01 1.966 E-O 1 2.320E 00 7.127E-Ol 4.101 E-01 8.717£-01 9.049E-026.000E-01 3.157E-Ol 3.257E-01 2. 2"9E-0 1 5.201£-01 1.430E-Ol 2.131£ 00 7.438E-01 3. 594E-01 1.923E-Ol 7.282E-028.000E-Ol 2.786E-Ol 2.865E-Ol 1.903E-01 4.558£-01 9.835E-02 2.016£ 00 7.972E-Ol 3.150E-Ol 1.207E-Ol 5.841E-021.000E 00 2.458E-Ol 2.520E-Ol 1.609E-Ol 3.999E-Ol 6.356E-02 1.978E 00 8.761E-Ol 2.761E-Ol 6.562E-Ol ".684E-02

I
Vol
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I
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PROTONS ALPHAS LITHIU!'! BERYL. BOllON CARBON NITRO. OXYGEN FLUOR. NEON !'!AGNES.SILICON SULFUR APGON CALCIU!! IRON840.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 . 0.182 0.107 0.025 0.0· 0.0 0.02050.000 2.500 0.0 0.0 0.0 0.•030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005

GA!!!!A A1/A2 A2/A3 A3/A4 A4/A5 A5/A6 Z1/Z2 Z2/Z3 P1/Al A 1/Z1-6.000E 00 1.190E 01 4.044E 02 8.741E 01 6.851E 02 5.999E 01 2.985E 01 3.1119E 04 9.126E 02 2.955E 02-5.800E 00 1.070E 01 2.568E 02 7.296E 01 5.630E 02 5.106E 01 2.595E 01 2.539E 04 8.401E 02 2.358E 02-5.600E 00 9.639E 00 1.649E 02 6.089E 01 4.629E 02 4.346E 01 2.256E 01 1.861E 04 1.251E 02 1.891E 02-5.400E 00 8.691E 00 1.013E 02 5.081E 01 3.806E 02 3.100E 01 1.961E 01 1.385E 04 6.265E 02 1.526E 02-5.200E 00 1.852E 00 1.084E 01 4.240E 01 3.130E 02 3.152E 01 1.105E 01 1.035E 04 5.401E 02 1.242E 02-5.000E 00 1. 113E 00 4.151E 01 3.531E 01 2.515E 02 2.685E 01 1.482E 01 1.810E 03 4.646E 02 1.021E 02-4.800E 00 6.465E 00 3.242E 01 2.950E 01 2.119E 02 2.288E 01 1.288E 01 5.941E· 03 3.983E 02 8.500E 01-4.600E 00 5.898E 00 2.254E 01 2.460E 01 1.145E 02 1.950E 01 1.119EOl 4.559E 03 3.401E 02 7.179E 01-4.400E 00 5.403E 00 1.598E 01 2.051E 01 1.431E 02 1.663E 01 9.120E 00 3.528E 03 2.889E 02 6.161E 01-4.200E 00 4.969E 00 1.157E 01 1.110E 01 1.184E 02 1.419E 01 8.438E 00 2.153E 03 2.441E 02 5.378E 01-4.000E 00 4.586E 00 8.555E 00 1.425E 01 9.157E 01 1.211E 01 1.321E 00 2.165E 03 2.052E 02 4.779E 01-3.800E 00 4.243E 00 6.460E 00 1.181E 01 8.046E 01 .1.034E 01 6.341E 00 1.116E 03 1.116E 02 4.319E 01-3.600E 00 3.933E 00 4.919E 00 9.888E 00 6.639E.Ol 8.834E 00 5.500E 00 1.370E 03 1.430E 02 3.961E 01-3.400E 00 3.641E 00 3.912E 00 8.232E 00 5.480E 01 1.552E 00 4.162E 00 1.lOa 03 1.188E 02 3.691E 01-3.200E 00 3.381E 00 3.129E 00 6.850E 00 4.526E 01 6.460E 00 4.120E 00 8.901E 02 9~849E 01 3.481E 01-3.000E 00 3.130E 00 2.544E 00 5.698E 00 3.140E 01 5.531E 00 3.562E 00 7. 241E 02 8.164E 01 3.323E 01-2.800E 00 2.892E 00 2.097E 00 4.731E 00 3.093E 01 4.739E 00 3.017E 00 5.923E 02 6.170E 01 3.192E 01-2.600E 00 2.666E 00 1.750E 00 3.936E 00 2.558E 01 4.065E 00 2.656E 00 4.869E-02 5.620E 01 3.084E 01-2.400E 00 2.452E 00 1.475E 00 3.268E 00 2.117EOl 3.491E 00 2.291E 00 4.022E 02 4.613E 01 2.994E 01-2.200E 00 2.250E 00 1.253E 00 2.712E 00 1.152E 01 3.002E 00 1.915E 00 3.336E 02 3.893E 01 2.915E 01-2.000E 00 2.061 E 00 1.072E 00 2.249E 00 1.450E 01 2.587E 00 1.102E 00 2.118E 02 3.249E 01 2.843E 01-1.800E 00 1.883E 00 9.222E-Ol 1.863E 00 1.200E 01 2.235E 00 1.465E 00 2.321E 02 2.717EO 1 2.115E 01-1.600E 00 1.718E 00 7.962E-Ol 1.542E 00 9.909E 00 1.936E 00 1.261EOO 1.946E 02 2.276E 01 2.109E 01-1.400E 00 1.565E 00 6 .896E-0 1 1.215E 00 8.161E 00 1.686E 00 1.085E 00 1.636E 02 1.909E 01 2.644E 01-1.200E 00 1.423E 00 5.985E-Ol 1.054E 00 6.103E 00 1.411E 00 9.326E-Ol 1.380E 02 1.604E 01 2.518E 01-1.000E 00 1.~93E 00 5.203E-Ol 8.692E-Ol 5.465E 00 1.305E 00 8.016E-Ol 1.167E02 1.349E 01 2.511E 01-8.000E-Ol 1.173E 00 4.521E-Ol 7. 162E-01 1I.410E 00 1.16:1EOO 6.889E-Ol 9.884E 01 1.136E 01 2.4111E 01-6.000E-01 1.063E 00 3.9112E-Ol 5.892E-Ol 3.503E 00 1.066E 00 5.919E-Ol 8.393E 01 9.513E 00 2.310E 01-4.000E-Ol 9.629E-0 1 3.434E-Ol 4.839E-Ol 2.119E 00 9.913E-Ol 5.085 E-Ol 7.140E 01 8~072E 00 2.298E 01-2.000E-01 8.112E-Ol 2.991E-Ol 3.961E-Ol 2.044E 00 9.663E-Ol 4.368E-Ol 6.085E 01 6.811E 00 2.223E 011.824E-05 1.815E-Ol 2.606E-Ol 3.246E-Ol 1.475E 00 9.790E-Ol 3.152E-Ol 5.194E 01 5.750E 00 2.147E 012.000E-Ol 1. 112E-0 1 2.210E-Ol 2.649E-Ol 1.012E 00 1.046E 00 3.223E-Ol 4.440E 01 4.e55E 00 2.069E 014.000E-Ol 6.416E-Ol 1.918E-Ol 2.151E-Ol 6.581E-Ol 1.183E 00 2.169E-Ol 3.801E 01 4.101E 00 1.991E 016.000E-Ol 5.182E-Ol 1.123E-Ol 1.151E-Ol . 4.067E-Ol 1.415E 00 2.319E-01 3.258E 01 3.464E 00 1.912E 018.000E-01 5.205E-Ol 1.501E-Ol 1.416E-Ol 2.391E-Ol 1.782E 00 2.045E-Ol 2.795E 01 2.921E 00 1.832E 011.OOOE 00 4.619E-Ol 1.308E-Ol 1.142E-Ol 1.362E-Ol 2.338E 00 1.158E-Ol 2.401E 01 2.413E 00 1.153E 01
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PROTONS ALPHASLITHIU" BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON "AGNES. SILICON SULFUR ARGON CALCIU .. IRON64 O.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.le2 0.107 0.025 0.0 0.0 0.02050.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005
GAPI"A P2/Al P3/A2 F4/A3 P5/A4 P7/A5 P6/A6 A1!Zl A3/Z2-6.000E 00 1.926E 02 3.311JE 02 1.095E 01 3.117E 01 5.594E 03 3.389E 02 2.955E 02 1.633E 00-5.800E 00 1.661E 02 2.720E 02 1.106E 01 2.661JE 01 4.314E 03 2.976E 02 2.356E 02 2.226E 00-5.600E 00 1.466E 02 2.239E 02 1.117E 01 2.595E 01 3.339E 03 2.614E 02 1.891E 02 2.664E 00

-5.1J OOE 00 1.264E 02 1.650E 02 1.126E 01 2.364E 01 2.594E 03 2.295E 02 1.526E 02 3.209E 00-5.200E 00 1.124E 02 1.536E 02 1.139E 01 2.165E 01 2.025E 03 2.015E 02 1.242E 02 3.807E 00-5.000E 00 9.659E 01 1.262E 02 1.151E 01 1.993E 01 1.589E 03 1.768E02 1.021E 02 4.1J78E 00-4.800E 00 8.660E 01 1.079E 02 1.162E 01 1.81J5E 01 1.255E 03 1.552E 02 8.500E 01 5.221JE 00-1J.600E 00 7.621E 01 9.147E 01 1.17IJE 01 1.717E 01 9.971E 02 1.362E 02 7.179E 01 6.043E 00-4.1J00E 00 6.721EOl 7.832E 01 1. 185E 01 1.607E 01 7.980E 02 1.191JE 02 6.161E 01 6.931JE 00-4.200E 00 5.91J4E 01 6.717E 01 1.197E 01 1.511E 01 6.1J36E 02 1.048E 02 5.378E 01 7.893E 00-4.000E 00 5.271JE 01 5.931E 01 1.206E 01 1.1J27E 01 5.233E 02 9.188E 01 4.779E 01 8.917E 00-3.800E 00 4.698E 01 5.251E 01 1.220E 01 1.351JE 01 4.292E 02 8.056E 01 1J.319E 01 1.000 E 01-3.600E 00 1J.205E 01 4.703E 01 1.232E 01 1.289E 01 3.550E 02 7.062E 01 3.967E 01 1.114E 01-3.400E 00 3.781JE 01 4.260E 01 1.244E 01 1.232E 01 2.962E 02 6.191E 01 3.697E 01 1.234E 01-3.200E 00 3.425E 01 3.900E 01 1.256E 01 1.180E 01 2.493E 02 5.426E 01 3.1J87E 01 1.358E 01-3.000E 00 3.119E 01 3.605E 01 1.268E 01 1.134E 01 2.116E 02 4.756E 01 3.323E 01 1.1J86E 01-2.800E 00 2.857E 01 3.362E 01 1.260E 01 1.091E 01 1.810E 02 4.170E 01 3.192E 01 1.619E 01-2~600E 00 2.633E 01 3.160E 01 1.292E 01 1.051E 01 1.560E 02 3.656E 01 3.084E 01 1.756EOl-2.400E 00 2.1J39E 01 2.991E 01 1.304E 01 1.0 13E 01 1.353E 02 3.207E 01 2.991JE 01 1.896E 01-2.200E 00 2.271E 01 2.849E 01 1.316E 01 9.771E 00 1.181E 02 2.816E 01 2.915E 01 2.01J1E 01-2.000E 00 2.124E 01 2.728E 01 1.328E 01 9.424E 00 1.037E 02 2.471JE 01 2.843E 01 2.189E 01-1.800E 00 1.994E 01 2.623E 01 1.340E 01 9.065E 00 9.144E 01 2.178E 01 2.775E 01 2.31J1E 01-1.600E 00 1.876E 01 2.533E 01 1.353E 01 8.751E 00 8.095E 01 1.922E 01 2.709E 01 2.497E 01-l.IJOOE 00 1.775E 01 2.453E 01 1.365E 01 8.419E 00 7.185E 01 1.701E 01 2.644E 01 2.658E 01-1.200E 00 1.681E 01 2.362E 01 1.377E 01 8.088E 00 6.386E 01 1.513E 01 2.578E 01 2.823E 01-1.000E 00 1.595E 01 2.319E 01 1.390E 01 7.756E 00 5.673E 01 1.353E 01 2.511E 01 2.992E 01-8.OOOE-O 1 1.516E 01 2.262E 01 1.402E 01 7.422E 00 5.023E 01 1.220E 01 2.41J1E 01 3. 161.E01-6.000E-Ol 1.1J43E 01 2.209E 01 1.415E 01 7.085E 00 1J.417E 01 1.113EOl 2.370E 01 3.347E 01-4.000E-Ol 1.376E 01 2.1601':01 1.427E 01 6.746E 00 3.840E 01 1.028E 01 2.298E 01 3.533E 01-2.000 E-O 1 1.313E 01 2.111JE 01 1.440E 01 6.404E 00 3.282E 01 9.664E 00 2.223E 01 3.725E 011.824E-05 1.254E 01 2.071E 01 1.1J53E 01 6.060E 00 2.745E 01 9.269E 00 2.147E 01 3.924E 012.000E-Ol 1.199E 01 2.029E 01 1.466E 01 S.715E 00 2.243E 01 9.101E 00 2.069E 01 4.131E 014.0ODE-Ol 1.147E 01 1.988E 01 1.479E 01 5.369E 00 1.796E 01 9.168E 00 1.991 E 01 4.344E 016.000E-01 1.097E 01 1.948E 01 1.492E 01 5.023E 00 1.426E 01 9.486E 00 1.912E 01 4.566E 016.000E-Ol 1.051E 01 1.909E 01 1.S05E 01 4.676E 00 1.140E 01 1.006E 01 1.632E 01 4.797E 011.000E 00 1.006E 01 1.869E 01 1.518E 01 4.335E 00 9.267E 00 1.096E 01 1.753EOl 5.036E 01
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IEON = 0.04

PROTONS ALPHAS LITHIU ft BERYL. BORON CARBON NITRO. OXYGEN PLOOR. NEON ftAGNES. SILICON SULFUR ARGON CALeIUft nON
840.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.040 :-.J

\JI

'"'l
GAft!U P1/P2 P2/P3 P3/P4 P4/P5 P5/P6 P6/Pl P7/P8 P8/P9 P9/Pl0 Pl0/Pll ~

<,
-6.000E 00 4.400E 00 5.834E 00 1.768E 04 3.012E 01 3.890E 00 9.904 E 02 2.077E 01 2.937E 01 2.962E 01 2.727E 01 0

-5.800E 00 4.419E 00 5.624E 00 8.840E 03 2.816E 01 3.738E 00 7.401E 02 1.836E 01 ·2.567E 01 2.622E 01 2.344E 01 u
-5.600E 00 4.435E 00 5.421E 00 4.418E 03 2.620E 01 3.598E 00 5.552E 02 1.623E 01 2.244E 01 2.323E 01 2.013E 01 0

-5.400E 00 4.443E 00 5.240E 00 2.304E 03 2.425E 01 3.468E 00 4.183E 02 1.435E 01 1.962E 01 2.059E 01 1.72lE 01 0
-I="-5.200E 00 4.431E 00 5.061E 00 1.208E 03 2.231E 01 3.346E 00 3.168E 02 1.268E 01 1.715E 01 1.826E 01 1.480E 01

-5.000E 00 4.413E 00 4.88lE 00 6.473E 02 2.042E 01 3.229E 00 2.413E 02 1.120E 01 1.499 E 01 1.621E 01 1.267E 01
-4.800E 00 4.363E 00 4.112E 00 3.558E 02 1.858E 01 3.116E 00 1.850E 02 9.898E 00 1.311E 01 1.439E 01 1.083E 01
-4.600E 00 4.282E 00 4.532E 00 2.013E 02 1.682E 01 3.005E 00 1.428E 02 8.144E 00 1.146E 01 1.219E 01 9.248E 00
-4.400E 00 4.166E 00 4.342E 00 1.176E 02 1.513E 01 2.893E 00 1.111E 02 1.723E 00 1.002E 01 1.137E 01 1.884E 00
-4.200E 00 4.014E 00 4.140E 00 1.111E 01 1.355E 01 2.778E 00 8.716E 01 6.821E 00 8.163E 00 1.012E 01 6.111E 00
-4.000E 00 3.828E 00 3.922E 00 4.461E 01 1.201E 01 2.661E 00 6.898E 01 6.023E 00 1.663E 00 9.008E 00 5.703E 00
-3.8ooE 00 3.612E 00 3.690E 00 2.903E 01 1.010E 01 2.538E 00 5.509E 01 5.318E 00 6.102E 00 8.026E 00 4.838E 00
-3.600E 00 3.375E 00 3.446E 00 1.959E 01 9.449E 00 2.411E 00 4.441E 01 4.695E 00 5.862E 00 1.158E 00 4.091E 00
-3.400E 00 3.124E 00 3.195E 00 1.367E 01 8.312E 00 2.219E 00 3.614E 01 4.145E 00 5.121E 00 6.388E 00 3.463E 00
-3.200E 00 2.861E 00 2.942E 00 9.849E 00 1.288E 00 2.143E 00 2.968E 01 3.660E 00 4.485E 00 5.706E 00 2.922E 00
-3.000E 00 2.613E 00 2.691E 00 1.296E 00 6.312E 00 2.004E 00 2.460E 01 3.231E 00 3.924E 00 5.100E 00 2.460E 00
-2.800E 00 2.367E 00 2.448E 00 5.540E 00 5.558E 00 1.864E 00 2.051E 01 2.853E 00 3.433E 00 4.563E 00 2.066E 00
-2.600E 00 2.133E 00 2.216E 00 4.296E 00 4.839E 00 1.123E 00 1.734E 01 2.520E 00 3.004E 00 4.086E 00 1.732E 00
-2.400E 00 1.915E 00 1.996E 00 3.391E 00 4.206E 00 1.585E 00 1.413E 01 2.228E 00 2.628E 00 3.662E 00 1.448E 00
-2.200E 00 1.114E 00 1.192E 00 2.717E 00 3.652E 00 1.449E 00 1.260EOl 1.970E 00 2.300E 00 3.285E 00 1.208E 00
-2.000E 00 1.529E 00 1.604E 00 2.204E 00 3.169E 00 1.318E 00 1.084E 01 1.145E 00 2.013E 00 2.950E 00 1.005E 00
-1.800E 00 1.362E 00 1.431E.00 1.806E 00 2.149E 00 1.192E 00 9.382E 00 1.548EOO 1.162EOO 2.651E 00 8.343E-Ol
-1.600E 00 1.211E 00 1.214E 00 1.491E 00 2.384E 00 1.011E 00 8.151E 00 1.376E 00 1.543E 00 2.385E 00 6.90lE-Ol
-1.400E 00 1.076E 00 1.132E 00 1.240E 00 2.068E 00 9.568E-Ol 1.120E 00 1.228E 00 1.351E 00 2.141E 00 5.10IJE-Ol
-1.200E 00 9.544E-Ol 1.004E 00 1.035E 00 1.194E 00 8.488E-Ol 6.235E 00 1.1ooE 00 1.183E 00 1.935E 00 4.698E-Ol
-1.000E 00 8.459E-Ol 8.889E-Ol 8.683E-Ol 1.558E 00 1.471E-Ol 5.413E 00 9.924E-Ol 1.036E 00 1.146E 00 3.859E-Ol
-8. OOOE-O 1 1.492E-Ol 1.863E-Ol 7.303E-Ol 1.353E 00 6.514E-Ol 4.811E 00 9.023E-Ol 9.010E-Ol 1.577E 00 3.161 E-O 1
-6.000E-Ol 6.632E-Ol 6.948E-Ol 6.156E-Ol 1.171E 00 5.616E-Ol 4.233E 00 8.293E-Ol 1.944E-Ol 1.425E 00 2.58lE-Ol
-4.000E-Ol 5.861E-Ol 6.133E-Ol 5.197E-01 1.024E 00 4.774E-Ol 3.726E 00 1.121E-01 6.958E- 0 1 1.289E 00 2.105E-01
-2. OOOE-O 1 5.181E-Ol 5.410E-Ol 4.392E-Ol 8.922E-Ol 3.985E-Ol 3.285E 00 1.324E-Ol 6. 096E-0 1 1.161E 00 1.111E-Ol

1.824E-05 4.585E-Ol 4.769E-01 3.114E-Ol 7.182E-Ol 3.251E-Ol 2.904E 00 1.084E-Ol 5.341E-01 1.058E 00 1.381E-Ol
2.000E-01 4.050E-01 4.202E-Ol 3.142E-01 6.796E-Ol 2.572E-01 2.584E 00 1.015E-01 4.6 79E-0 1 9.600E-Ol 1.122E-Ol
4. OOOE-O 1 3.511E-Ol 3.700E-01 2.659E-Ol 5.941 E-Ol 1.958E-Ol 2.330E 00 1.121E-0 1 4.101E-01 8.711E-Ol 9.049E-02
6.0ooE-01 3.151E-Ol 3.256E-01 2.250E-0·l 5.201E-Ol 1.420E-Ol 2.146E 00 1.438E-Ol 3.594E-0 1 7.923E-Ol 1.282E-02
8.000E-01 2.186E-Ol 2.865E-Ol 1.903E-Ol 4.558E-01 9.125E-02 2.038E 00 7.972E-01 3.150E-01 1.201E-Ol 5.841E-02
1.OOOE 00 2.458E-Ol 2.519E-Ol 1.610E-Ol 3.999E-Ol 6.251E-02 2.011E 00 8.161E-Ol 2.161E-Ol 6.562E-Ol 4.684E-02



PROTONS ALPHAS LITRIU!! BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON !!AGNES. SILICON SULFUR ARGON CALCIU!! IRON8110.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.04050.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005
GAMMA A1/A2 A2/A3 A3/AII All/AS A5/A6 Zl/Z2 Z2/Z3 P1/Al A 1/Z1-6.000E 00 1.182E 01 6.392E 02 8.738E 01 6.853E 02 5.999E 01 3.025E 01 2.667E 04 6.577E 02 2.985E 02-5.800E 00 1.062E 01 3.9111E 02 7.293E 01 5.632E 02 5.106E 01 2.625E 01 1.898E 04 5 e ,806E 02 2.373E 02-5.600E 00 9.543E 00 2.453E 02 6.087E 01 1I.630E 02 4.346E 01 2.278E 01 1.360E 04 5.141E 02 1.893E 02-5.400E 00 8.587E 00 1.S114E 02 S.080E 01 3.80n 02 3.700E 01 1.976E 01 9.818E 03 4.56SE 02 1.518E 02-5.200E 00 7.738E 00 9.842E 01 4.238E 01 3.B1E 02 3.152E 01 1.7111E 01 7.1113E 03 4.0S9E 02 1.226E 02-5.000E 00 6.990E 00 6.368E 01 3.536E 01 2.576E 02 2.68SE 01 1.1187E 01 S.2112E 03 3.608E 02 9.989E 01-1I.800E 00 6.335E 00 1I.191E 01 2.949E 01 2.120E 02 2.288E 01 1.289E 01 3.881E 03 3.201E 02 8.236E 01-1I.600E 00 5.765E 00 2.812E 01 2.1160E 01 1.74SE 02 1.950E 01 1.n8EOl 2.900E 03 2.827E 02 6.889E 01-4.400E 00 5.270E 00 1.927E 01 2.051E 01 1.437E 02 1.663E 01 9.690E 00 2.187E 03 2.483E 02 5.860E 01-1I.200E 00 4.842E 00 1.351E 01 1.710E 01 1.184E 02 1.419E 01 8.396E 00 1.666E 03 2.163E 02 5.079E 01-1I.000E 00 1I.468E 00 9.697E 00 1.1125E 01 9.760E 01 1.211E 01 7.273E 00 1.281E 03 1.868E 02 4.490E 01-3.800E 00 4.139E 00 7.136E 00 1.187E 01 8.049E 01 1.034E 01 6.297E 00 9.9113E 02 1.599E 02 4. Oil9E 01-3.600E 00 3.8411E 00 5.380E 00 9.884E 00 6.641E 01 8.8311E 00 5.449E 00 7.788E 02 1.357E 02 3.719E 01-3.1I00E 00 3.575E 00 4.151 E 00 8.229E 00 5.1182E 01 7.5S2E 00 1I.713E 00 6.1S3E 02 1.144E 02 3.117I1E01-3.200E 00 3.323E 00 3.273E 00 6.848E 00 1I.528E 01 6.461E 00 1I.0711E00 4.902E 02 9. S93E 01 3.290E 01-3.000E 00 3.085E 00 2.630E 00 5.696E 00 3.7112E 01 5.531E 00 3.520E 00 3.936E 02 8.017E 01 3.152E 01-2.800E 00 2.858E 00 2.150E 00 4.73SE 00 3.094E 01 4.739E 00 3.039E 00 3.183E 02 6.687E 01 3.045E 01-2.600E 00 2.641E 00 1.782E 00 3.934E 00 2.559E 01 4.065E 00 2.623E 00 2.591E 02 S.S74E 01 2.961E 01-2.1I00E 00 2.1134E 00 1.495E 00 -3.267E 00 2.118E 01 3.1191E 00 2.262E 00 2.122E 02 4.647E 01 2.891E 01-2.200E 00 2.237E 00 1.266E 00 2.711E 00 1.753E 01 3.003E 00 1.949E 00 1.748E 02 3.879E 01 2.829E 01-2.000E 00 2.051E 00 1.080E 00 2.2118E 00 1.1151E 01 2.587E 00 1.679E 00 1.447E 02 3.241E 01 2.773E 01-1.800 E 00 1.876E 00 9.273E-Ol 1.862E 00 1.200E 01 2.235E 00 1.445EOO 1.203E 02 2.713EOl 2.718E 01-1.600E 00 1.712E 00 7.997E-Ol 1.S42E 00 9.911E 00 1.937E 00 1.244E 00 1.004E 02 2.273E 01 2.664E 01-1.400E 00 1.560E 00 6.919E-Ol 1.275E 00 8.168E 00 1.686E 00 1.070E 00 8.416E 01 1.908E 01 2.607E 01-1.200E 00 1.1120E 00 (i.OO2E-Ol 1.053E 00 6.703E 00 1.1178E 00 9.199E-Ol 7.077E 01 1.603E 01 2.549E 01-1.000E 00 1.290E 00 S.21SE-Ol 8.686E-Ol 5.464E 00 1.306E 00 7.908E-Ol 5.969E 01 1.349E 01 2.1188E 01-8.0 OOE-O 1 1.171E 00 4.537E-Ol 7.156E-Ol 4.407E 00 1.170E 00 6.795E-Ol 5.048E 01 1.136E 01 2.424E 01-6.000E-Ol 1.061E 00 3.950E-Ol 5.887E-Ol 3.498E 00 1.068E 00 5.838E-Ol 4.280E 01 9.572E 00 2.3S1E 01-4.000E-Ol 9.612E-Ol 3.440E-Ol 4.834E-Ol 2.712E 00 1.001E 00 S.015E-Ol 3.637E 01 8.072E 00 2.281E 01-2.000E-Ol 8.691E-Ol 2.997E-Ol 3.962E-Ol 2.035E 00 9.718E-0 1 4.308E-Ol 3.096E 01 6.811E 00 2.215E 011.824E-05 7.861E-Ol 2.611E-Ol 3.2111E-01 1.465E 00 9.872E-Ol 3.700E-Ol 2.641E 01 5.749E 00 2.140E 012.000E-Ol 7.099E-Ol 2.27I1E-Ol 2.644E-Ol 1.002E 00 1.058E 00 3.179E-Ol 2.257E 01 4.85SE 00 2.064E 011I.000E-Ol 6.404E-Ol 1.981 E- 01 2. 152E-01 6.496E-Ol 1.202E 00 2.731E-Ol 1.931E 01 4.10n 00 1.987E 016.000E-Ol 5.770E-Ol 1.726E-Ol 1.746E-0 1 3.992E-Ol 1.446E 00 2.346E-01 1.654E 01 3.464E 00 1.909E 018.000E-Ol 5.193E-01 1.S04E- 01 1.412E-Ol 2.342E-Ol 1.830E 00 2.016E-01 1.419E 01 2.927E 00 1.830E 011.000E 00 4.668E-Ol 1.311 E- 01 1.137E-0 1 1.324E-Ol 2.415E 00 1.733E-01 1.219E 01 2.473E 00 1.751E 01
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PROTONS ALPHAS L!THIUI! BERYL. BORON CARBON NITRO. JXYGEN FLUOR. NEON I!AGNES. SILICON SULFUR ARGON CALeIU!! IRON840.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.04050.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005

GAI!IU P2/Al P3/A2 PQ/A3 P5/A4 P7/A5 P8/A6 AlIZl A3/Z2-6.000E 00 1.495E 02 3.028E 02 1.095E 01 3.176E 01 5.595E 03 3.389E 02 2.985E 02 1.195E 00-5.800E 00 1.314E 02 2.480E 02 1.106E 01 2.863E 01 4.314E 03 2.976E 02 2.313E 02 1.·489E 00-5.600E 00 1.159E 02 2.039E 02 1.111E 01 2.595E 01 3.339E 03 2.614E 02 1.893E 02 1.842E 00-5.400E 00 1.028E 02 1.684E 02 1.128E 01 2.363E 01 2.594E 03 2.295E 02 1.518E 02 2.263E 00-5.200E 00 9.141E 01 1.398E 02 1.139E 01 2.164E 01 2.025E 03 2.015E 02 1.226E 02 2.159E 00-5.000E 00 8.116E 01 1.170E 02 1.151E 0'1 1.992E 01 1.589E 03 1.168E 02 9.989E 01 3.336E 00-4.800E 00 1.336E 01 9.864E 01 1.162E 01 1.844E 01 1.255E 03 1.552E 02 8.236E 01 3.999E 00-4.600E 00 6.603E 01 8.400E 01 1.114E 01 1.117E 01 9.911E 02 1.362E 02 6.889E 01 4.150E 00-4.400E 00 5.959E 01 7.233E 01 1.185E 01 1.606E 01 1.980E 02 1.194E 02 5.860E 01 5.592E 00-4.200E 00 5.388E 01 6.302E 01 1.191E 01 1.510E 01 6.436E 02 1.048E 02 5.019E 01 6.521E 00-4.000E 00 4.819E 01 5.559E 01 1.208E 01 1.427E 01 5.234E 02 9.188E 01 4.490E 01 1.536E 00-3.800E 00 4.425E 01 4.964E 01 1.220EOl 1.353E 01 4.292E 02 8.056E 01 4.049E 01 8.631E 00-3.600E 00 4.021E 01 4.485E 01 1.232E 01 1.289E 01 3.550E 02 7.062E 01 3.719E 01 9.199E 00-3.400E 00 3.662E 01 4.091E 01 1.244E 01 1.231E 01 2.962E 02 6.191E 01 3.474E 01 1.103E 01-3.200E 00 3.346E 01 3.119E 01 1.256E 01 1.180E 01 2.493E 02 5.426E 01 3.290E 01 1.233E 01-3.000E 00 3.068E 01 3.511E 01 1.268E 01 1.133EOl 2.116E 02 4.756E 01 3.152E 01 1.361E 01-2.800E 00 2.825E 01 3.298E 01 1.280E 01 1.090E 01 1.810E 02 4.110E 01 3.045E 01 1.507E 01-2.600E 00 2.613E 01 3.114E 01 1.292E 01 1.050E 01 1.560E 02 3.656E 01 2.961E 01 1.650E 01-2.400E 00 2.421E 01 2.958E 01 1.304E 01 1.013E 01 1.353E 02 3.201E 01 2.891E 01 1.191EOl-2.200E 00 2.263E 01 2.825E 01 1.316E 01 9.161E 00 1.181E 02 2.816E 01 2.829E 01 1.948E 01-2.000E 0.0 2.119E 01 2.110E 01 1.328E 01 9.420E 00 1.037E 02 2.414E 01 2.713E 01 2.102E 01-1.800E 00 1.991E 01 2.610E 01 1.340E 01 9.081E 00 9.143E 01 2.118E 01 2.118E 01 2.259E 01-1.600E 00 1.871E 01 2.523E 01 1.353E 01 8.141E 00 8.093E 01 1.922E 01 2.664E 01 2.420E 01-1.400E 00 1.713E 01 2.445E 01 1.365E 01 8.415E 00 1.183EOl 1.101E 01 2.601E 01 2.584E 01-1.200E 00 1.680E 01 2.316E 01 1.311E 01 8.083E 00 6.383E 01 1.513E 01 2.549E 01 2.152E 01-1.000E 00 1.594E 01 2.314E 01 1.390E 01 1.150E 00 5.668E 01 1.353E 01 2.488E 01 2.924E 01-8.000E-Ol 1.516E 01 2.251E 01 1.402E 01 1.415E 00 5.011E 01 1.220E 01 2.424E 01 3.101E 01-6.000E-Ol ·1.443E 01 2.205E 01 1.415E 01 1.018E 00 4.408E 01 1.113E 01 2.357E 01 3.282E 01-4.000E-Ol 1.316E 01 2.156E 01 1.421E 01 6.138E 00 3.828E 01 1.028E 01 2.287E 01 3.469E 01-2.000E-Ol 1.313E 01 2.111E 01 1.440E 01 6.395E 00 3.266E 01 9.664E 00 2.215E 01 3.661E 011.824E-05 1.254E 01 2.061E 01 1.453E 01 6.0S0E 00 2.126E 01 9.269E 00 2.140E 01 3.859E 012.000E-Ol 1.199E 01 2.025E 01 1.466E 01 5.104E 00 2.223E 01 9.101E 00 2.064E 01 4.064E 014.000E-Ol 1.147E 01 1.984E 01 1.479E 01 5.356E 00 1.111E 01 9.168E 00 1.981E 01 4.216E 016.000E-01 1.091E 01 1.944E 01 1.492E 01 S.008E 00 1.408E 01 9.486E 00 1.909E 01 4.496E 018.000E-Ol 1.051E 01 1.905E 01 1.505E 01 4.661E 00 1.123E 01 1.008E 01 1.830E 01 4.724E 011.000E 00 1.006E 01 1.865E 01 1.518E 01 4.317E 00 9.143E 00 1.098E 01 1.751E 01 4.961E 01



IRON = 0.08
PROTONS ALPHAS LITRIU! BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON !AGNES. SILICON SULFUR ARGON CALCIU! IRON8110.000 60.000 0.0 0.0 0.0 0.1190 0.116 1.000 0.0 0.127 0.182 0.101 0.025 0.0 0.0 0.080 :--J

0'\

"lGAM!A Pl/P2 P2/P3 P3/P4 PII/P5 P5/P6 P6/P1 P11P8 P8/P9 P9/Pl0 Pl0/Pll II>.......-6.000E 00 3.615E 00 1I.901E 00 2.856E 04 3.012E 01 3.889E 00 9.905E 02 2.011E 01 2.931E 01 2.962E 01 2.121E 01 0-5.800E 00 3.681E 00 1I.123E 00 1.389E 04 2.816E 01 3.138E 00 1.1I01E 02 1.836E 01 2.561E 01 2.622E 01 2.3qqE 01 II-5.600E 00 3.152E 00 4.561E 00 6.822E 03 2.620E 01 3.598E 00 5.552E 02 1.623E 01 2.21111E01 2.323E 01 2.013E 01 0-5.1I00E 00 3.8211E 00 4.419E 00 3.393E 03 2.1125E 01 3.461E 00 1I.1811E02 1.435E 01 1.962E 01 2.059E 01 1.121E 01 0ex>-5.200E 00 3.890E 00 4.296E 00 1.114E 03 2.231E 01 3.345E 00 3.169E 02 1.268E 01 1.115EOl 1.826E 01 1.1180E 01-5.000E 00 3.9113E 00 1I.189E 00 8.829E 02 2.042E 01 3.229E 00 2.1I111E02 1.120E 01 1.1199E 01 1.621E 01 1.261E 01-1I.800E 00 3.9111E 00 1I.092E 00 1I.655E 02 1.858E 01 3.116E 00 1.850E 02 9.898E 00 1.311EOl 1.1139E 01 1.083E 01-1I.600E 00 3.912E 00 4.000E 00 2.524E 02 1.682E 01 3.001lE 00 1.1128E 02 8.1114E 00 1.146E 01 1.219E 01 9.2118E 00-1I.1I00E00 3.930E 00 3.903E 00 1.1115E 02 1.513E 01 2.892E 00 1.111E 02 1.123E 00 1.002E 01 1.131E 01 1.8811E 00-1I.200E 00 3.8113E 00 3.192E 00 8.228E 01 1.355E 01 2.118E 00 8.111E 01 6.821E 00 8.163E 00 1.012E 01 6.111E 00
( -4.000E 00 3.110E 00 3.661E 00 1I.9811E01 1.201E 01 2.660E 00 6.899E 01 6.023E 00 7.663E 00 9.008E 00 5.703E 00-3.800E 00 3.535E 00 3.503E 00 3.149E 01 1.010E 01 2.538E 00 5.510E 01 5.318E 00 6.102E 00 8.026E 00 1I.838E 00-3.600E 00 3.326E 00 3.319E 00 2.0111E 01 9.11118E00 2.1I10E 00 4.11112E01 1I.695E 00 5.862E 00 1.158E 00 1I.091E 00-3.1I00E 00 3.0911E 00 3.112E 00 1.1122E 01 8.312E 00 2.218E 00 3.6111E 01 1I.145E 00 5.127E 00 6.388E 00 3.1163E 00-3.200E 00 2.850E 00 2.890E 00 1.011E 01 1.288E 00 2.1112E 00 2.969E 01 3.660E 00 4.1185E 00 5.106E 00 2.922E 00-3.000E 00 2.604E 00 2.660E 00 7.1121E 00 6.312E 00 2.001lE 00 2.1161E 01 3.231E 00 3.9211E 00 5.100E 00 2.q60E 00-2.800E 00 2.362E 00 2.429E 00 5.600E 00 5.558E 00 1.863E 00 2.051E 01 2.853E 00 3.1133E 00 q.563E 00 2.066E 00-2.600E 00 2.131E 00 2.205E 00 4.325E 00 q.839E 00 1.123E 00 1.13qE 01 2.520E 00 3.00qE 00 1I.086E 00 1.132£ 00-2.1I00E 00 1.91qE 00 1.990E 00 3.1I06E 00 1I.206E 00 1.585E 00 1.473E 01 2.228E 00 2.628E 00 3.662E 00 1.q1l8E 00-2.200E 00 1.113E 00 1.189E 00 2.125E 00 3.652E 00 1.449E 00 1.260EOl 1.910E 00 2.300E 00 3.285E 00 1.208E 00-2.000E 00 1.529E 00 1.601E 00 2.208E 00 3.169E 00 1.318E 00 1.08qE 01 1.145E 00 2.013E 00 2.950E 00 1.005E 00-1.800E 00 1.362E 00 1.430E 00 1.808E 00 2.1119E 00 1.191E 00 9.383E 00 1.5118E 00 1.162E 00 2.651E 00 8.343E-Ol-1.600E 00 1.211E 00 1.213E 00 1.1192E 00 2.384E 00 1.011E 00 8.158E 00 1.316E 00 1.543E 00 2.385E 00 6.901E-Ol-1.400E 00 1.016E 00 1.131E 00 1.2110E 00 2.068E 00 9.561E-Ol 1.122E 00 1.228E 00 1.351E 00 2.1q 1E 00 5.10QE-Ol-1.200E 00 9.5113E-Ol 'i.003E 00 1.036E 00 1.19qE 00 8.486E-Ol 6.231E 00 1.100E 00 1.183E 00 1.935E 004.698E-Ol-1.000E 00 8.Q59E-Ol 8.881E-Ol 8.686E-Ol 1.558E 00 1.1168E-Ol 5.1I111E00 9.9211E-01 1.036E 00 1.1Q6E 00 3.859E-Ol-8.000E-Ol 1.492E-Ol 7.861E-Ol 7.305E-Ol 1.353E 00 6.511E-Ol 1I.813E 00 9.023E-Ol 9.010E-Ol 1.511E 00 3.161E-Ol-6.000E-Ol 6.632E-Ol 6.9116E-Ol 6.151E-Ol 1.111E 00 5.612 E-O 1 1I.236E 00 8.293E-Ol 1. 944E-0 1 1.1125E 00 2.583E-Ol-4.000E-Ol 5.861E-Ol 6.132E-Ol 5.198E-Ol 1.024E 00 4 .169E-0 1 3.131E 00 1.127E-Ol 6.958E-Ol 1.289E 00 2.105E-Ol-2.000E-Ol 5.181E-Ol 5.409E-Ol 1I.393E-Ol 8.922E-Ol 3.918E-Ol 3.290E 00 1.324E-Ol 6.096E-Ol 1.161E 00 1.111E-Ol1.82QE-05 4.585E-Ol 1I.168E-Ol 3.115E-Ol 1.182E-Ol 3.2111E-Ol 2.912E 00 1.084E-Ol 5.341E-0 1 1.058E 00 1.381E-Ol2.000E-Ol 4.050E-Ol 4.201E-Ol 3.1113E-Ol 6.196E-Ol 2.559E-Ol 2.598E 00 1.015E-Ol 1I.619E-01 9.600E-01 1.122E-Ol1I.000E-Ol 3.511E-Ol 3.699E-Ol 2.659E-Ol 5.941E-01 1.941E-Ol 2.351E 00 1. 121E-0 1 4.101 E-Ol 8.111E-01 9.049E-026.000E-Ol 3.151E-Ol 3.255E-01 2.250E-01 5.201E-Ol 1.1I00E-Ol 2.111E 00 1.438E-Ol 3.594E-Ol 1.923E-Ol 1.282E-028.000E-Ol 2.186E-Ol 2.864E-Ol 1.904E-Ol 4.558E-01 9.513E-02 2.08QE 00 1.912E-Ol 3.150E-Ol 1.201E-Ol 5.8Q1E-021.000E 00 2.458E-01 2.519E-Ol 1.610E-Ol 3.999E-Ol 6.051E-02 2.018E 00 8.161E-Ol 2.161E-Ol 6.562E-Ol Q.684E-02

i:
I

-------------------



-------------------

,
cr;-,

PROTONS ALPHAS tITHIU!! BERYL. BORON CARBON NITRO. OXYGEN PLOOR. NEON !!AGNES. SILICON SULPUR ARGON CALCIU!! IRON840.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.08050.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 O.Olii 0.011 0.005 0.0 0.0 0.005
GAMI!! A1/A2 A2/A3 13/A4 A4/A5 15/A6 Zl/Z2 Z2/Z3 P1jAl A 1jZl-6.000E 00 1.176E 01 1.109E C3 8.732E 01 6.857E 02 5.999E 01 3.056E 01 2.261E 04 4.253E 02 3.008E 02-5.800E 00 1.055E 01 6.687E 02 7.289E 01 5.636E 02 5.106E 01 2.649E 01 1.578E 0,4 3.783E 02 2.38SE 02-5.600E 00 9.466E 00 4.060E 02 6.083E 01 4.633E 02 4.346E 01 2.296E 01 1.107E 04 3.392E 02 1.895E 02-5.400F 00 8.496E 00 2.485E 02 5.076E 01 3.809E 02 3.700E 01 1.989E 01 7.803E 03 3.063E 02 1.511E 02-5.200E 00 7.633E 00 1.536E 02 4.236E 01 3.133E 02 3.152E 01 1.723E 01 5.538E 03 2.78SE 02 1.211E 02-S.OOOE 00 6.869E 00 9.602E 01 3.534E 01 2.578E 02 2.685E 01 1.491E 01 3.957E 03 2.S44E 02 9.771E 01-4.800E 00 6.197E 00 6.090E 01 2.9IJ8E 01 2.121E 02 2.288E 01 1.291E 01 2.850E 03 2.331E 02 7.961E 01-IJ.600E 00 5.612E 00 3.927E 01 2.4S8E 01 1.7IJ6E 02 1.9S0E 01 1.116E 01 2.070E 03 2.13SE 02 6.568E 01-4.400E 00 5.106E 00 2.583E 01 2.0S0E 01 1.438E 02 1.663E 01 9.654E 00 1.S17E 03 1.9S0E 02 S.son 01-4.200E 00 4.673E 00 1.737E 01 1.708E 01 1.18SE 02 1.419E 01 8.345E 00 1.123E 03 1.768E 02 4.707E 01-4.000E 00 4.301E 00 1.198E 01 1.424E 01 9.767E 01 1.211E 01 7.211E 00 8.390E 02 1.S87E 02 4.112E 01-3.800E 00 3.981E 00 8.488E 00 1.186E 01 8.054E 01 1.03IJE 01 6.229E 00 6.33SE 02 1.408E 02 3.67SE 01-3.600E 00 3.702E 00 6.183E 00 9.878E 00 6.645E 01 8.834E 00 S.378E 00 4.834E 02 1.233E 02 3.359E 01-3.400E 00 3.452E 00 4.630E 00 8.223E 00 5.486E 01 7.5S2E 00 4.6IJ2E 00 3.727E 02 1.066E 02 3.136E 01-3.200E 00 3.221E 00 3.559E 00 6.8IJ3E 00 4.531E 01 6.IJ61E 00 4.005E 00 2.903E 02 9.120E 01 2.980E 01-3.000E 00 3.00IJE 00 2.803E 00 5.692E 00 3.7IJ4E 01 S.531E 00 3.IJ5IJE00 2.283E 02 7.738E 01 2.872E 01

( -2.800E 00 2.795E 00 2.254E 00 4.732E 00 3.096E 01 4.7IJOE 00 2.978E 00 1.813E 02 6.526E 01 2.798E 01-2.600E 00 2.593E 00 1.8IJ6E 00 3.932E 00 2.561E 01 4.066E 00 2.566E 00 1.452E 02 5.483E 01 2.746E 01-2.IJOOE 00 2.398E 00 1.53IJE 00 3.265E 00 2.119E 01 3.492E 00 2.211E 00 1.172E 02 IJ.597E 01 2.707E 01-2.200E 00 2.210E 00 1.291E 00 2.709E 00 1.75IJE 01 3.00lE 00 1.904E 00 9.535E 01 3.851E 01 2.675E 01-2.000E 00 2.031E 00 1.096E 00 2.2IJ6E 00 1.IJS2E 01 2.588E 00 1.639E 00 7.810E 01 3.226E 01 2.64IJE 01-1.800E 00 1.861EOO 9.377E-Ol 1.861E 00 1.200E 01 2.236E 00 1.IJ10E 00 6.IJ36E 01 2.704E 01 2.612E 01-1.600E 00 1.701E 00 8.066E-Ol 1.5IJOE 00 9.916E 00 1.938E 00 1.213E 00 S.33IJE 01 2.269E 01 2.577E 01-l.IJOOE 00 1.552E 00 6.967E-Ol 1.273E 00 8.170E 00 1.688E 00 1.0IJ3E 00 IJ.IJIJ2E01 1.90SE 01 2.S38E 01-1.200E 00 1.413E 00 6.036E-Ol 1.052E 00 6.702E 00 1.IJ80E 00 8.965E-Ol 3.716E 01 1.602E 01 2.IJ93E 01-1.000E 00 1.28IJE 00 5.240E-Ol 8.674E-Ol 5.IJ61E 00 1.309E 00 7.70IJE-Ol 3.121E 01 1.348E 01 2.443E 01-8.000E-Ol 1.166E 00 4.556E-Ol 7.14SE-Ol 4.IJOOE 00 1.17IJE 00 6 .619E-0 1 2.630E 01 1.135E 01 2.388E 01-6.000E-Ol 1.057E 00 3.965E-Ol S.876E-Ol 3.IJ87E 00 1.073E 00 S.686E-Ol 2.224E 01 9.569E 00 2.329E 01-IJ.OOOE-Ol 9.578E-0 1 3.452E-Ol 4.824E-Ol 2.698E 00 1.008E 00 4.88IJE-Ol 1.885E 01 8.07a 00 2.265E 01-2.000E-Ol 8.666E-Ol 3.007E-Ol 3.952E-Ol 2.018E 00 9.828E-Ol 4.195E-Ol 1.602E 01 6.810E 00 2.198E 011.824E-05 7.833E-Ol 2.620E-Ol 3.231E-Ol 1.445E 00 1.004E 00 3.603E-Ol 1.365E 01 5.7119E 00 2.127E 012.000E-Ol 7.073E-Ol 2.282E-Ol 2.635E-Ol 9.828E-Ol 1.083E 00 3.094E-Ol 1.165E 01 4.855E 00 2.054E 01IJ.OOOE-Ol 6~379E-Ol 1.989E-Ol 2.142E-Ol 6.322E-Ol 1.241E 00 2.658E-Ol 9.957E 00 4.101E 00 1.979E 016.000E-Ol 5.747E-Ol 1.733E-Ol 1.736E-Ol 3.853E-Ol 1.S07E 00 2.283E-Ol 8.526E 00 3.464E 00 1.903E 018.000E-Ol 5.171E-Ol 1.510E-Ol 1.402E-Ol 2.241E-Ol 1.926E 00 1.961E-Ol 7.311E 00 2.927E 00 1.826E 011.000E 00 4.646E-Ol 1.317E-Ol 1.127E-Ol 1.256E-Ol 2.569E 00 1.685E-Ol 6.278E 00 2.473E 00 1.748E 01
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PROTONS ALPHAS LITHIUM BERYL. BOEON CARBON .NITRO. OXYGEN PLUOR. NEON MAGNES. SILICON SULPUR AEGON CALCIUM IRON
840.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.121 0.182 0.101 0.025 0.0 0.0 0.080

50.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.•0 0.0 0.005
GAM!!A P2/A1 P3/A2 P4/A3 P5/A4 P1/A5 P8/A6 A1/Z1 A3/Z2

-6.000E 00 1.111E 02 2.820E 02 1.095E 01 3.114E 01 5.595E 03 3.389E 02 3.008E 02 1.049E-01
-5.800E 00 1.028E 02 2.296E 02 1.106E 01 2.862E 01 4.315E 03 2.916E 02 2.385E 02 .8.955E-01
-5.600E 00 9.041E 01 1.816E 02 1.111E 01 2.593E 01 3.339E 03 2.614E 02 1.895E 02 1.132E 00
-5.400E 00 8.012E 01 1.540E02 1.128E 01 2.362E 01 2.595E 03 2.295E 02 1.511E 02 1.424E 00
-5.200E 00 1.158E 01 1.212E 02 1.139E 01 2.163E 01 2.026E 03 2.015E 02 1.211E 02 1.180E 00
-5.000E 00 6.452E 01 1.058E 02 1.151E 01 1.991E 01 1.590E 03 1.168E 02 9.111 E 01 2.209E 00
-1I.800E 00 5.865E 01 8.883E 01 1.162E 01 1.8113E 01 1.255E 03 1.552E 02 1.961E 01 2.122E 00
-4.600E 00 5.376E 01 7.543E 01 1.1111E 01 1.716E 01 9.972E 02 1.362E 02 6.568E 01 3.327E 00
-1I.1I00E00 1I.961E 01 6.1191E 01 1.185E 01 1.605E 01 1.981E 02 1.194E 02 5.501E 01 4.031E 00
-4.200E 00 1I.600E 01 5.668E 01 1.191E 01 1.509E 01 6.437E 02 1.048E 02 4.701E01 4.839E 00
-4.000E 00 4.218E 01 5.027E 01 1.208E 01 1.426E 01 5.234E 02 9.188E 01 4.112E 01 5.754E 00
-3.800E 00 3.983E 01 4.521E 01 1.220E 01 1.352E 01 4.292E 02 8.056E 01 3.675E 01 6.173E 00
-3.600E 00 3.706E 01 1I.134E 01 1.232E 01 1.288E 01 3.551E 02 7.062E 01 3.359E 01 7.894E 00
-3.400E 00 3.445E 01 3.821E 01 1.244E 01 1.231E 01 2.963E 02 6.191E 01 3.136E 01 9.109E 00
-3.200E 00 3.200E 01 3.567E 01 1.256E 01 1.119E 01 2.493E 02 5.426E 01 2.980E 01 1.041E 01
-3.000E 00 2.912E 01 3.356E 01 1.268E 01 1.132E 01 2.116E 02 4.756E 01 2.812E 01 1.119E 01
-2.800E 00 2.163E 01. 3.119E 01 1.280E 01 1.089E 01 1.810E 02 4.110E 01 2.798E 01 1.323E 01
-2.600E 00 2.573E 01 3.026E 01 1.292E 01 1.049E 01 1.560E 02 3.656E 01 2.146E01 1.473E 01
-2.400E 00 2.402E 01 2.8911E 01 1.304E 01 1.012E 01 1.353E 02 3.201E 01 2.101E 01 1.627E 01
-2.200E 00 2.2118E 01 2.778E 01 1.316E 01 9.759E 00 1.181E 02 2.816E 01 2.675E 01 1.185E 01
-2.000E 00 2.110E 01 2.615E 01 1.32aE 01 9.1I11E 00 1.031E 02 2.414E 01 2.644E 01 1.947E 01
-1.800E 00 1.985E 01 2.584E 01 1.340E 01 9.012E 00 9.141E 01 2.178E 01 2.612E 01 2.111E 01
-1.600E 00 1.873E 01 20503E 01 1.3S2E 01 8.737E 00 8.089E 01 1.922E 01 2.511E 01 2.218E 01
-1.400E 00 1.711E 01 ;?;.429E01 1.365E 01 8.405E 00 7.178E 01 1.701E 01 2.538E 01 2.448E 01
-1.200E 00 1.619E 01 2.363E 01 1.311E 01 8.072E 00 6.316E 01 1.513E 01 2.493E 01 2.621E 01
-1.000E 00 1.594E 01 2.303E 01 1.390E 01 1.739E 00 5.658E 01 1.353E 01 2.1143E 01 2.797E 01
-8.000E-01 1.515E 01 2.248E 01 1.402E 01 1.403E 00 5.003E 01 1.220E 01 2.388E 01 2.916E 01
-6.OOOE-O 1 1.443E 01 2.191E 01 1.415E 01 1.065E 00 4.390E 01 1.113E 01 2.329E 01 3.159E 01
-1I.000E-01 1.376E 01 2.149E 01 1.1121E 01 6.723E 00 3.803E 01 1.028E 01 2.265E 01 3.346E 01
-2.000E-01 1.313E 01 2.103E 01 1.4110E 01 6.318E 00 3.235E 01 9.664E 00 2.198E 01 3.538E 01

1.824E-05 1.2511E 01 2.060E 01 1.IIS3E 01 6.031E 00 2.690E 01 9.269E 00 2.121E01 3.735E 01
2.000E-01 1.199E 01 2.018E 01 1.466E 01 5.682E 00 2.182E 01 9.101E 00 2.054E 01 3.938E 01
4.000E-01 1.1116E 01 1.971E 01 1.419E 01 5.331E 00 1.136E 01 9.168E 00 1.919E 01 4.147E 01
6.000E-01 1.091E 01 1.931E 01 1.492E 01 4.980E 00 1.371E 01 9.486E 00 1.903E 01 4.363E 01
8.OOOE-O 1 1.051E 01 1.891E 01 1.50SE 01 4.629E 00 1.090E 01 1.008E 01 1.826E 01 4.586E 01
1.000E 00 1.006E 01 1.856E 01 1.518E 01 4.219E 00 8.879E 00 1.098E 01 1.748E 01 4.817E 01
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IRON = 0.16

PROTONS ALPHAS lITHIU!! BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON !!AGNES. SILICON SULFUR ARGON CALCIU!! IRON840.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 '0.0 0.160 :'I
-'I

"'lGA!!!!A Pl/P2 P2/P3 P3/P4 P4/P5 P5/P6 P6/P7 P7/P8 P8/P9 P9/Pl0 Pl0/Pll tD--6.000E 00 2.858E 00 4.255E 00 5.031E 04 3.012E 01 3.889E 00 9.906E 02 2.077E 01 2.937E 01 2.962E 01 2.727E 01 0-5.800E 00 2.927E 00 4.059E 00 2.398E Oil 2.816E 01 3.737E 00 7.403E 02 1.836E 01 2.567E 01 2.622E 01 2.344E 01 u-5.600E 00 3.010E 00 3.887E 00 1.151E 04 2.620E 01 3.597E 00 5.5511E 02 1.623E 01 2.244E 01 2.323E 01 2.01lE 01 0-5.400E 00 3.106E 00 3.740E 00 5.571E 03 2.425E 01 3.1167E 00 1I.185E 02 1.435E 01 1.962E 01 2.059E 01 1.727E 01 ....
0\,- -5.200E 00 3.212E 00 3.618E 00 2.727E 03 2.231E 01 3.344E 00 3.169E 02 1.268E 01 1.715E 01 1.826E 01 1.480E 01-5.000E 00 3.321E 00 3.521E 00 1.3511E 03 2.042E 01 3.228E 00 2.414E 02 1.120 E 01 1.1199E 01 1.621E 01 1.267E 01-4.800E 00 3.422E 00 3.448E 00 6.849E 02 1.858E 01 3.115E 00 1.851E 02 9.898E 00 1.311E 01 1.439E 01 1.083E 01-4.600E 00 3.504E 00 3.396E 00 3.547E 02 1.682E 01 3.00lE 00 1.429E 02 8.744E 00 1.1116E 01 1.279E 01 9.248E 00-4.400E 00 3.552E 00 3.356E 00 1.892E 02 1.513E 01 2.892E 00 1.112E 02 7.723E 00 1.002E 01 1.137E 01 7.884E 00-4.200E 00 3.553E 00 3.320E 00 1.046E 02 1.355E 01 2.777E 00 8.720E 01 6.821E 00 8.763E 00 1.012E 01 6.711E 00-4.000E 00 3.500E 00 3.274E 00 6.031E 01 1.207E 01 2.659E 00 6.901E 01 6.023E 00 7.663E 00 9.008E 00 5.703E 00-3.800E 00 3.392E 00 3.204E 00 3.641E 01 1.070E 01 2.537E 00 5.511E 01 5.318E 00 6.702E 00 8.026E 00 4.838E 00-3.600E 00 3.234E 00 3.102E 00 2.306E 01 9.1148E 00 2.1I10E 00 1I.443E 01 1I.695E 00 5.862E 00 7.158E 00 4.097E 00-3.400E 00 3.038E 00 2.963E 00 1.5328 01 8.3128 00 2.2788 00 3.6158 01 1I.145E 00 5.127E 00 6.3888 00 3.463E 00-3.200E 00 2.817E 00 2.7938 00 1.0638 01 7.288E 00 2.1428 00 2.970E 01 3.660E 00 1I.1I85E00 5.706E 00 2.922E 00-3.000E 00 2.585E 00 2.599E 00 7.670E 00 6.372E 00 2.00lE 00 2.461E 01 3.231E 00 3.924E 00 5.1008 00 2.1160E 00-2.800E 00 2.352E 00 2.393E 00 5.7208 00 5.558E 00 1.863E 00 2.058E 01 2.853E 00 3.1133£ 00 4.5638 00 2.066E 00-2.600E 00 2.126E 00 2.183E 00 4.3811E 00 4.839E 00 1.723E 00 1.735E 01 2.520E 00 3.0011£ 00 4.086E 00 1.732£ 00-2.400E 00 1.911E 00 1.978E 00 3.4358 00 4.206E 00 1.5848 00 1.473E 01 2.228E 00 2.628E 00 3.662E 00 1.448E 00-2.200E 00 1.712E 00 1.781E 00 2.739E 00 3.652E 00 1.4498 00 1.260E 01 1.970E 00 2.300E 00 3.2858 00 1.208E 00-2.000E 00 1.529E 00 1.597E 00 2.215E 00 3.169E 00 1.3178 00 1.085E 01 1.745E 00 2.013E 00 2.9508 00 1.005E 00-1.800E 00 1.362E 00 1.427E 00 1.8128 00 2.749E 00 1.191E 00 9.386E 00 1.548E 00 1.762EOO 2.6518 00 8.343E-Ol-1.600E 00 1.211E 00 1.272E 00 1.495E 00 2.384E 00 1.071E 00 8.161E 00 1.3768 00 1.543E 00 2.385E 00 6.907E-Ol-1.400E 00 1.076E 00 1.130E 00 1.241E 00 2.068E 00 9.563E-Ol 7.125E 00 1.228E 00 1.351E 00 2.1117E 00 5.704E-01-1.200E 00 9.543E-01 1.003E 00 1.037E 00 1.794E 00 8.1182E-Ol 6.2110E 00 1.100E 00 1.183E 00 1.935E 00 4.698E-01-1.000E 00 8.459E-01 8.882E-01 8.6918-01 1.558E 00 7.464E-01 5.478E 00 9.92I1E-Ol 1.036E 00 1.7116E 00 3.859E-01-8.000E-01 7.492E-01 7.858E-Ol 7.308E-01 1.353E 00 6.505E-01 1I.817E 00 9.023E-01 9.070E-Ol 1.577E 00 3.161E-Ol-6. OOOE-O 1 6.632E-01 6.943E-01 6. 159E-0 1 1.177E 00 5.6058-01 1I.2111E00 8.293E-01 7.944E-01 1.425E 00 2.583E-01-4.000E-Ol 5.867E-01 6.130E-01 5.199E-01 1.024E 00 4.758E-01 3.739E 00 7.7278-01 6.958E-01 1.289E 00 2.105E-01-2.000E-01 5.187E-01 5.407E-Ol 4.394E-01 8.922E-Ol 3.9648-01 3.302E 00 7.324E-Ol 6.096E-0 1 1.167E 00 1.711E-011.824E-05 4.585E-Ol 4.767E-Ol 3.716E-01 7.782E-01 3.221E-01 2.930E 00 7.084E-01 5.341E-01 1.058E 00 1.387E-012.000E-Ol 4.050E-Ol 4.199E-Ol 3.144E-Ol 6.796E-Ol 2.5338-01 2.625E 00 7.015E-01 4.679E-Ol 9.600E-01 1.122E-Ol4.000E-01 3.577E-Ol 3.698E-01 2.6608-01 5.941E-Ol 1.908E-01 2.391E 00 7.127E-01 4.101 E-O 1 8.717E-01 9.0498-026.000E-01 3.157E-Ol 3.254E-01 2.2518-01 5.2018-01 1.362E-Ol 2.238E 00 7.438E-Ol 3.594 E-01 7.923E-01 7.282E-028.000E-01 2.786B-01 2.863E-Ol 1.905E-01 4.558E-01 9.116E-02 2.175E 00 7.972E-0 1 3. 150E-0 1 7.207E-Ol 5.847E-021.OOOE 00 2.458E-Ol 2.517E-Ol 1.611E-01 3.999E-Ol 5.688E-02 2.210E 00 8.761E-01 2.7618-01 6.562E-Ol 4.684E-02

"\



-------------------

PROTONS ALPHAS LITHIUM BERYL. BORON CARBON NITRO. OXYGEN FLUOP.. NEON !AGNES. SILICON SULFUR ARGON CALCIU! IRON84 O.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.16050.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 040 0.005
GA!!A Al/A2 A2/A3 A3/A4 A4/A5 A5/A6 Zl/Z2 Z2IZ3 P1!Al A1!Zl-6.000E 00 1.172E 01 2.048E 03 8.721& 01 6.866& 02 5.999& 01 3.076& 01 2.058& 04 2.790& 02 3.022E 02-5.800E 00 1.051 E 01 1.218& 03 1.280E 01 5.643E 02 5.106& 01 2.665& 01 1.418& 04 2.461& 02 2.393& 02-5.600& 00 9.414E 00 7.275E 02 6.016& 01 4.639E 02 4.346& 01 2.309E 01 9.191E 03 2.196E 02 1.891E 02-5.400E 00 8.433E 00 4.361& 02 5.010& 01 3.814& 02 3.101E 01 1.999&01 6.796& 03 1.982& 02 1.506& 02-5.200E 00 1.555& 00 2.639& 02 4.230& 01 3.131& 02 3.152& 01 1.729& 01 4.135& 03 1.811& 02 1.200& 02-5.000E 00 6.712E 00 1.607E 02 3.529& 01 2.581& 02 2.685& 01 1.495E 01 3.315& 03 1.614& 02 9.600& 01-4.800E 00 6.080E 00 9.886E 01 2.944E 01 2.124& 02 2.288E 01 1.292E 01 2.335E 03 1.563E 02 7.732E 01-4.600E 00 5.412E 00 6.158E 01 2.455E 01 1.749E 02 1.950& 01 1.115& 01 1.655E 03 1.410E 02 6.287E 01-4.400E 00 4.944E 00 3.895E 01 2.047E 01 1.440E 02 1.663E 01 9.622E 00 1.182E 03 1.388E02 5.179& 01-4.200E 00 4.491& 00 2.511& 01 1.706& 01 1.186& 02 1.419& 01 8.295& 00 8.508E 02 1.310E 02 4.339& 01-4.000& 00 4.105E 00 1.655E 01 1.422E 01 9.780B 01 1.211& 01 7.147E 00 6.179& 02 1.229& 02 3.712E 01-3.800E 00 3.780E 00 1.119E 01 1.185& 01 8.065& 01 1.034E 01 6.154E 00 4.531& 02 1.141E 02 3.255E 01-3.600E 00 3.505E 00 1.188ECO 9.865& 00 6.654& 01 8.835E 00 5.295E 00 3.357E 02 1.044E 02 2.930E 01-3.400E 00 3.269E 00 5.586E 00 8.212& 00 5.493E 01 1.553E 00 4.554& 00 2.514& 02 9.392E 01 2.108E 01-3.200& 00 3.060E 00 4.132E 00 6.834& 00 4.537E 01 6.461& 00 3.916E 00 1.903E 02 8.308E 01 2.564E 01-3.000E 00 2.868E 00 3.148E 00 5.684& 00 3.149& 01 5.532E 00 3.365E 00 1.451E 02 7.238E 01 2.478E 01-2.800E 00 2.685E 00 2.463E 00 4.725E 00 3.100E 01 4.740E 00 2.891E 00 1.127E 02 6.229E 01 2.432& 01-2.600E 00 2~506E 00 1.974E 00 3.926E 00 2.564E 01 4.066E 00 2.484E 00 8.821E 01 5.311E 01 2.414& 01-2.400E 00 2.331E 00 1.614E 00 3.260E 00 2.122E 01 3.493E 00 2.134E 00 6.912E 01 4.499E 01 2.411E 01-2.200E 00 2.160E 00 1.340E 00 2.704& 00 1.756& 01 3.004& 00 1.832& 00 5.565E 01 3.796& 01 2.416& 01-2.000E 00 1.993& 00 1.128& 00 2.242& 00 1.453& 01 2.590& 00 1.574& 00 4.482& 01 3.196& 01 2.422E 01-1.800E 00 1.832E 00 9.583&-01 1.857& 00 1.202& 01 2.238& 00 1.351& 00 3.641E 01 2.687& 01 2.424& 01-1.600E 00 1.679& 00 8.204&-01 1.537& 00 9.925& 00 1.941 E 00 1.161E00 2.979E 01 2.260& 01 2.421& 01-1.400E 00 1.535E 00 1.062E-Ol 1.271& 00 8.114& 00 1.691E 00 9.965&-01 2.455& 01 1.900E 01 2.409& 01-1.200E 00 1.399E 00 ib • 103E-0 1 1.049E 00 6.702& 00 1.484& 00 8.556E-Ol 2.035& 01 1.599& 01 2.388& 01-1.000& 00 1.213& 00 5.290&-01 8.651&-01 5.454E 00 1.315& 00 7.346&-01 1.691& 01 1.347& 01 2.359& 01-8.000&-01 1.151E 00 4.594&-01 7.123&-01 4.381& 00 1.181& 00 6.307E-Ol 1.421& 01 1.135& 01 2.321& 01-6.000&-01 1.050& 00 3.995&-01 5.855E-Ol 3.461& 00 1.084& 00 5.414&-01 1.195& 01 9.565& 00 2.216& 01-4.000&-01 9.510E-Ol 3.477E-Ol 4.803&-01 2.610E 00 1.023& 00 4.648E-Ol 1.009& 01 8.068E 00 2.224& 01-2.000E-Ol 8.605E-Ol 3.028E-Ol 3.932&-01 1.984E 00 1.005& 00 3.990&-01 8.550& 00 6.809& 00 2.166& 011.824&-05 1.777E-Ol 2.638&-01 3.211&-01 1.408& 00 1.037& 00 3.425E-Ol 7.264E 00 5.148E 00 2.102E 012.000E-Ol 1.021E-Ol 2.299&-01 2.615&-01 9.465&-01 1.134E 00 2.940E-Ol 6.187E 00 4.854E 00 2.035E 014.000E-Ol 6.331E-Ol 2.003E-Ol 2.123E-Ol 6.005E-Ol 1.319E 00 2.524E-Ol 5.282E 00 4.101E 00 1.965E 016.000E-Ol 5.101E-Ol 1.746&-01 1.711&-01 3.606E..,01 1.628& 00 2.167E-Ol 4.518E 00 3.464& 00 1.892E 018.000E-Ol 5.126E-Ol 1.523E-Ol 1.383E-Ol 2.066E-Ol 2.119& 00 1.861&-01 3.811E 00 2.921& 00 1.811& 011.000& 00 4.603E-Ol 1.328E-Ol 1.109E-Ol 1.141E- 01 2.876& 00 1.598E-Ol 3.322& 00 2.413E 00 1.142E 01
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PROTONS ALPHAS LITHIU!! BBRYL. BORON CARBON NITRO. OXYGBN PLUOR. NEON flAGNES. S.ILICON SULFUR ARGON CALCIOfl IRON
840.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.160

50.000 2.500 0.0 0.0 O./) 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005

GA!!l'!! P2/Al P3/A2 P4/A3 P5/A4 P7/A5 P8/A6 Al/Zl A3/Z2
-6.000E 00 9.761E 01 2.689E 02 1.095E 01 3.170E 01 5.596B 03 3.389E 02 3.022B 02 3.872E-Ol
-5.800E 00 8.410E 01 2.177E 02 1.106B 01 2.858B 01 4.316E 03 2.976E 02 2.393B 02 4.983B-Ol
-5.600E 00 7.296E 01 1.767B 02 1.117B 01 2.590E 01 3.340B 03 2.614B 02 1.897B 02 6.394E-Ol
-5.400E 00 6.382E 01 1.439B 02 1.128B 01 2.359B 01 2.595B 03 2.295E 02 1.506E 02 8.174E-Ol
-5.200E 00 5.639E 01 1.177B 02 1.139B 01 2.160B 01 2.026B 03 2.015E 02 1.200E 02 1.041E 00
-5.000E 00 5.041E 01 9.694E 01 1.151E 01 1.989E 01 1.590E 03 1.768E 02 9.600E 01 1.319E 00
-4.800E 00 4.566E 01 8.051B 01 1.162E 01 1.841E 01 1.255E 03 1.552E 02 7.732E 01 1.662B 00
-4.600E 00 4.195E 01 6.760E 01 1.174E 01 1.713B 01 9.975E 02 1.362E 02 6.287B 01 2.081E 00
-4.400B 00 3.908E 01 5.757E 01 1.185E 01 1.603E 01 7.983B 02 1.194B 02 5.179E 01 2.587E 00
-4.200E 00 3.687E 01 4.987E 01 1.197B 01 1.507B 01 6.439E 02 1.048B 02 4.339E 01 3.193E 00
-4.000E 00 3.512E 01 4.404! 01 1.208E 01 1.424E 01 5.236B 02 9.188E 01 3.712E 01 3.906E 00
-3.800E 00 3.365E 01 3.969E 01 1.220E 01 1.351B 01 4.293E 02 8.056E 01 3.255B 01 4.735E 00
-3.600E 00 3.228E 01 3.648B 01 1.232E 01 1.286E 01 3.552E 02 7.062E 01 2.930B 01 5.684E 00
-3.400B 00 3.091E 01 3.410E 01 1.244E 01 1.229E 01 2~963E 02 .6.191E 01 2.708E 01 6.753E 00
-3.200E 00 2.949E 01 3.231E 01 1.256B 01 1.177E 01 2.494E 02 5.426E 01 2.564E 01 7.940E 00
-3.000E 00 2.800E 01 3.089E 01 1.268E 01 1.131E 01 2.116B 02 4.756E 01 2.478E 01 9.237E 00
-2.800E 00 2.649E 01 2.971E 01 1.280B 01 1.088E 01 1.810E 02 4.170B 01 2.q32E 01 1.063B 01
-2.600E 00 2.499E 01 2.868E 01 1.292B 01 1.048E 01 1.560E 02 3.656E 01 2.414E 01 1.212B 01
-2.400E 00 2.354E 01 2.775E 01 1.304E 01 1.010E 01 1.353B 02 3.20n 01 2.411E 01 1.368E 01
-2.200E 00 2.218E 01 2.689E 01 1.316E 01 9.742E 00 1.181B 02 2.816B 01 2.416B 01 1.529E 01
-2.000E 00 2.091E 01 2.608E 01 1.328B 01 9.39qB 00 1.036E 02 2.474E 01 2.422B 01 1.696E 01
-1.800E 00 1.973E 01 2.533E 01 1.340B 01 9.054B 00 9.136EOl 2.178B 01 2.424E 01 1.866E 01
-1.600E 00 1.866E 01 2.464B 01 1.352B 01 8.719B 00 8.082B 01 1.922E 01 2.421B 01 2.039B 01
-1.400E 00 1.767E 01 2.399E 01 1.365B 01 8.385B 00 7.16BE 01 1.701E 01 2.409B 01 2.215E 01
-1.200B 00 1.676E 01 2.339E 01 1.377B 01 8.052B 00 6.362B 01 1.513B 01 2.388E 01 2.393EOl
-1.000B 00 1.592E 01 2.282B 01 1.389E 01 7.716B 00 5.639E 01 1.353B 01 2.359E 01 2.572E 01
-8.000E-Ol 1.514E 01 2.230E 01 1.402B 01 7.379B 00 4.976E 01 1.220E 01 2.321B 01 2.754E 01
-6.000E-Ol 1.442E 01 2.180E 01 1.414E 01 7.038E 00 4.354B 01 1.113E 01 2.276E 01 2.939E 01
-4.000E-01 1.375E 01 2.134E 01 1.427B 01 6.693E 00 3.756B 01 1.028E 01 2.224E 01 3.125E 01
-2.000E-01 1.313E 01 2.089E 01 1.440E 01 6.345E 00 3.176E 01 9.664E 00 2.166E 01 3.316E 01

1.824E-05 1.254E 01 2.046B 01 1.452B 01 5.993B 00 2.620B 01 9.269E 00 2.102E 01 3.509E 01
2.000E-Ol 1.199E 01 2.004E 01 1.465E 01 5.639B 00 2.107EOl 9.101E 00 2.035E 01 3.707E 01
4.000E-01 1.146E 01 1.963E 01 1.478B 01 5.282E 00 1.663B 01 9.168E 00 1.965E 01 3.910E 01
6.000E-01 1.097E 01 1.922E 01 1.491E 01 4.924B 00 1.304E 01 9.486E 00 1.892E 01 4.118E 01
8.000E-Ol 1.051E 01 1.88;E 01 1.504E 01 4.565E CO 1.034E 01 1.008E 01 1.817E 01 4.332E 01
1.000E 00 1.006E 01 1.840E 01 1.518B 01 4.20n 00 8.436E 00 1.098E 01 1.742E 01 4.552E 01
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IRON = 0.32
PROTONS ALPHAS LITHIU!! BERYL. BORON CARBON NITRO. OXYGEN PLOOR. NEON KAGNES. SILICON SOLFOR ARGON CALCIO!! IRON -.'I840.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.121 0.182 0.101 0.025 0.0 0.0 0.320 <»

"'lGAK!!A P1!P2 P2/P3 P3/P4 P5/P6 P6/Pl P8/P9 P9/Pl0 Pl0/Pll II>P4/p5 Pl/P8 <,-6.000E 00 2.272E 00 3.858E 00 9.381E 04 3.012E 01 3.881E 00 9.910E 02 2.071E 01 2.931E 01 2.962E 01 2.721E 01 0

-5.800E 00 2.312E 00 3.642E 00 4.411E 04 2.816E 01 3.136E 00 1.406E 02 1.836E 01 2.561E 01 2.622E 01 2.344E 01 n
-5.600E 00 2.369E 00 3.44n 00 2.088E 04 2.620E 01 3.595E 00 5.556E 02 1.623E 01 2.244E 01 2.323E 01 2.013! 01 0

w-5.400E 00 2.445E 00 3.216E 00 9.921E 03 2.425E 01 3.465E 00 4.18n 02 1.435E 01 1.962E 01 2.059E 01 1.721E 01 N-5.200E 00 2.540E 00 3.129E 00 4.152E 03 2.231E 01 3.343E 00 3.111E 02 1.268E 01 1.115EOl 1.826E 01 1.480E 01-5.000E 00 2.654E 00 3.008E 00 2.296E 03 2.042E 01 3.226E 00 2.415E 02 1.120E 01 1.499E 01 1.621E 01 1.261E 01-4.800E 00 2.180E 00 2.915F 00 1.124E 03 1.858E 01 3.113E 00 1.852E 02 9.898E 00 1.311E 01 1.439E 01 1.08lE 01-1I.600E 00 2.910E 00 2.850E 00 5.593E 02 1.682E 01 3.002E 00 1.429E 02 8.144E 00 1.146E 01 1.219E 01 9.248E 00-4.400E 00 3.030E 00 2.813E 00 2.841E 02 1.513E 01 2.890E 00 1.112E 02 7.123E 00 1.002E 01 1.131E 01 1.884E 00-4.200E 00 3.121E 00 2.800E 00 . 1.493E 02 1.355E 01 2.116E 00 8.725EOl 6.821E 00 8.763E 00 1.012E 01 6.711E 00-4.000E 00 3.164E 00 2.199E 00 8.125E 01 1.207E 01 2.658E 00 6.905E 01 6.023E 00 7.663E 00 9.008E 00 5.703E 00-3.800E 00 3.148E 00 2.797E 00 4.625E 01 1.010E 01 2.536E 00 5.514E 01 5.318E 00 6.102E 00 8.026E 00 4.838E 00-3.600E 00 3.069E 00 2.117E 00 2.110E 01 9.448E 00 2.408E 00 4.445E 01 4.695E 00 5.862E 00 7.158E 00 4.091E 00-3.400E 00 2.933E 00 2.122E 00 1.751E 01 8.311E 00 2.277E 00 3.61n 01 4.145E 00 5.127E 00 6.388E 00 3.463E 00-3.200E 00 2.755E 00 2.625E 00 1.161E 01 1.281E 00 2.141E 00 2.971E.Ol 3.660E 00 4.485E 00 5.706E 00 2.922E 00-3.000E 00 2.549E 00 2.490E 00 8.169E 00 6.312E 00 2.002E 00 2.463E 01 3.231E 00 3.924E 00 5.100E 00 2.460E 00-2.800E 00 2.332E 00 2.325E 00 5.961E 00 5.558E 00 1.862E 00 2.059E 01 2.853E 00 3.433E 00 4.563E 00 2.066E 00-2.600E 00 2.115E 00 2.142E 00 4.501E 00 4.839E 00 1.122E 00 1.736E 01 2.520E 00 3.004E 00 4.086E 00 1.732E 00-2.400E 00 1.906E 00 1.954E 00 3.492E 00 4.206E 00 1.583E 00 1.414E 01 2.228E 00 2.628E 00 3.662E 00 1.448E 00-2.200E 00 1.109E 00 1.161E 00 2.168E 00 3.652E 00 1.448E 00 1.261 E 01 1.970E 00 2.300E 00 3.285E 00 1.208E 00-2.000E 00 1.527E 00 1.589E 00 2.230E 00 3.169E 00 1.311E 00 1.085E 01 1.745E 00 2.013E 00 2.950E 00 1.005E 00-1.800E 00 1.361E 00 1.422E 00 1.820E 00 2.149E 00 1.190E 00 9.392E 00 1.548E 00 1.762E 00 2.651E 00 8.343E-Ol-1.600E 00 1.211E 00 1.268E 00 1.499E 00 2.384E 00 1.010E 00 8.161E 00 1.376E 00 1.543E 00 2.385E 00 6.907E-Ol-1.1I00E 00 1.076E 00 1.1i8E 00 1.244E 00 2.068E 00 9.556E-Ol 7.130E 00 1.228E 00 1.351E 00 2.147E 00 5.704E-Ol-1.200E 00 9.543E-Ol 1.00lE 00 1.038E 00 1.794E 00 8.474E-Ol 6.246E 00 1.100EOO 1.183E 00 1.935E 00 4.698E-Ol-1.000E 00 8.459E-Ol 8.813E-01 8.100E-Ol 1.558E 00 7.454E-Ol 5.485E 00 9.924E-0 1 1.036E 00 1.746E 00 3.859E-Ol-8.000E-Ol 7.492E-Ol 7.851E-Ol 7.315E-Ol 1.353E 00 6.494E-Ol 4.826E 00 9.023E-Ol 9.070E-Ol 1.571E 00 3.161E-Ol-6.000E-0 1 6.632E-Ol 6.938E-Ol 6.164E-Ol 1.171E 00 5.590E-Ol 4.253E 00 8.293E-0 1 7.944E-Ol 1.4258 00 2.583E-Ol-4.000E-Ol 5.861E-0 1 6.125E-Ol 5.203E-Ol 1.024E 00 4.738E-Ol 3.155E 00 7.727E-Ol 6.958E-Ol 1.289E 00 2.105E-Ol-2.000E-Ol 5.187E-Ol 5.404E-Ol 4.397E-Ol 8.922E-Ol 3.936E-Ol 3.326E 00 7.324E-Ol 6.096 E-O 1 1.167E 00 1.7118-011.824E-05 4.585S-01 4.763E-Ol 3.119E-Ol 7.182E-Ol 3.182E-Ol 2.966E 00 7.084E-Ol 5.341E-Ol 1.058E 00 1.387E-Ol2.000E-Ol 4.050E-Ol 4.196E-01 3.1116E-Ol 6.796E-Ol 2.1182E-Ol 2.619E 00 1.015E-Ol 4.679E-01 9.6008-01 1.122E-Ol1I.000E-Ol 3.517E-Ol 3.695E-01 2.662E-Ol 5.941E-Ol 1.845E-0 1 2.413E 00 7.127E-01 4.101E-Ol 8.711E-Ol 9.049E-026.OOOE-O 1 3.151E-Ol 3.251E-Ol 2.253E-Ol 5.201E-01 1.291E-01 2.361E 00 1.438E-Ol 3.594E-Ol 1.923E-01 1.282E-028.000E-Ol 2.186E-Ol 2.8608-01 1.906E-Ol 4.558E-01 8.414E-02 2.356E 00 1.912E-01 3.150E-Ol 1.201E-Ol 5.841E-021.0ooE 00 2.458E-Ol 2.515E-Ol 1.612E-Ol 3.999E-Ol 5.019E-02 2.416E 00 8.761E-Ol 2.161E-Ol 6.562E-Ol 4.684E-02
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PROTONS ALPHAS LITH!UI'! BERYl. BORON ·CARBON NITRO. JIYGEN PLUOR. NEON !'!AGNES.SILICON SOLPUR APGOIf CALCIO .. IRON8110.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.32050.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005

GAI!l'IA A1/A2 A2/A3 A3/AII A4/A5 A5/A6 Z1/Z2 Z2IZ3 P 1/Al Al,1Z1-6.000E 00 1.170E 01 3.92SE 03 8.699E 01 6.883B 02 5.999B 01 3.087E 01 1.957B 04 1.960E 02 3.030E 02-5.800! 00 1.048E 01 2.317! 03 7.261E 01 5.657E 02 5.106B 01 2.675B 01 1.338E 04 1.693E 02 2.391E 02-5.600E 00 9.383B 00 .1.370E 03 6.060B 01 4.651E 02 4.346E 01 2.316B 01 9.163B 03 1.481E 02 1.898B 02-5.400! 00 8.3911B 00 B .132B 02 5.057E 0; 3.824B 02 3.101EOl 2.004B 01 6.292E 03 1.314E 02 1.50lE 02-5.200E 00 1.505B 00 4.811SB 02 4.220B 01 3.145B 02 3.1S2B 01 1.733B 01 4.333E 03 1.184B 02 1.193B 02-5.000E 00 6.109B 00 2.90a 02 3.520E 01 2.588E 02 2.6B5B 01 1.491B 01 2.994E 03 1.084E 02 9.487E 01-4.800E 00 5.999E 00 1.148B 02 2.936B 01 2.130E 02 2.288B 01 1.292E 01 2.011! 03 1.009B 02 1.516E 01-4.600B 00 5.369B 00 1.062E 02 2.449B 01 1.753E 02 1.950B 01 1.114B 01 1.4118B 03 9.551E 01 6.086E 01-4.400B 00 4.816E 00 6.520B 01 2.042B 01 1.41l4B 02 1.663B 01 9.597B 00 1.0111E 03 9.162E 01 4.932B 01-1I.200B 00 4.335E 00 1I.057B 01 1.702B 01 1.190B 02 1.1119B 01 8.256B 00 1.149B 02 8.S75E 01 Il.047B 01-4.000B 00 3.922E 00 2.568B 01 1.1118B 01 9.805B 01 1.211BOl 7.094B 00 5.0711E 02 8.633E 01 3.377B 01-3.800B 00 3.574E 00 1.660B 01· 1.1S1B 01 8.086B 01 1.034EOl 6.088E 00 3.629B 02 8.377E 01 2.880B 01-3.600B 00 3.284B 00 1.100 E 01 9.839E 00 6.672E 01 8.836B 00 5.219B 00 2.618B 02 8.0522 01 2.521B 01-3.1I00B 00 3.0113E 00 7.499B 00 8.190B 00 5.508B 01 7.55"B 00 4.469B 00 1.901B 02 7.618EO 1 2.213B 01-3.200B 00 2.842E 00 5.271E 00 6.815B 00 4.549B 01 6•.463E 00 3.823B 00 1.1I03B 02 7.066E 01 2.113B 01-3.000E 00 2.669E 00 3.831B 00 5.668B 00 3.759E 01 .5.533B 00 3.268B 00 1.043B 02 6.417E 01 2.021B 01-2.800! 00 2.512B 00 2.882! 00 4.712B 00 3.108B 01 4.742B 00 2.791B 00 7.849! 01 5.712! 01 1.981B 01-2.600B 00 2.363E 00 2.230E 00 3.914B 00 2.571E 01 4.0688 00 2.384E 00 5.972E 01 4.998! 01 1.979B 01-2.400B 00 2.216E 00 1.712E 00 3.250B 00 2.128E 01 3.495E 00 2.035B 00 4.598B 01 Il.316E 01 2.001E 01
i' -2.200B 00 2.069B 00 ·'.IlIIOB00 2.6968 00 1.7618 01 3.0018 00 1.737B 00 3.580E 01 3.691E .01 2.039E 01-2.000E 00 1.923E 00 1.191B 00 2.235E 00 1.457B 01 2.593E 00 .1.11811B00 2.819E 01 3.137E 01 2.082E 01-1.800B 00 1.718E 00 9.9968-01 1.851E 00 1.204E 01 2.242E 00 1.267B 00 2.243E 01 2.655E 01 2.125B 01-1.600E 00 1.63iB 00 8.480B-Ol 1.S31E 00 9.942E 00 1.945B 00 1.08lE 00 1.802B 01 2.242E 01 2.161B 01-1.1I00B 00 1.502B 00 7.252B-Ol 1.265E 00 8.183E 00 1.697 B 00 9.261 E-O 1 1.462 E 01 1.891E 01 2.189B 01-1.200B 00 1.313B 00 6.239B-Ol 1.0411B 00 6.700B 00 1.492B 00 1.922B-Ol 1.195E 01 1.594E 01 2.201lB 01-1.000B 00 1.252B 00 5.390B-Ol 8.604B-Ol 5.442B 00 1.32SE 00 6.719B-Ol 9.8116E 00 1.344B 01 2.201E 01·-8.000E-Ol 1.139B 00 4.670B-Ol 1.019E-Ol 4.362B 00 1.196E 00 5.80llB-Ol 8.166B 00 1.133B 01 2. 198B 01-6. OOOE-O 1 1.0311B 00 Il.CS6B-Ol 5.813B-Ol 3.428B 00 1.10SB 00 II.970B-Ol 6.813B 00 9.557B 00 2.111B 01
i· -4.000E-Ol 9.377E-Ol 3.521B-Ol 4.7638-01 2.618B 00 1.0S3E 00 4.258B-Ol 5.1148 00 8.064E 00 2.145B 01-2.000B-Ol 8.Il86E-Ol 3.010E-Ol 3.893E-Ol 1.921B 00 1.0119B 00 3.648B-Ol 4.815B 00 6.807B 00 2.104! 011.82I1B-OS 7.669B-Ol 2.615E-Ol 3.173B-Ol 1.341B 00 1.103B 00 3.121B-01 4.013E 00 5.141B 00 2.0511B 012.000E-Ol 6. 920B-0 1 2.331E-Ol 2.S17E-Ol 8.827E-Ol 1.234E 00 2.680E-Ol 3.457B 00 4.854B 00 1.998B 011I.000B-Ol 6.236E-Ol 2 .033E-0 1 2.086B-Ol 5.I171E-Ol 1.4711E 00 2.298B-Ol 2.91l4E 00 4.100B 00 1.936B 016.000B-Ol 5.610B-Ol 1.114E-Ol 1.680B:-Ol 3.208B-Ol 1.872E 00 1.971B-Ol 2.514E 00 3.464B 00 1.810E 018.000E-Ol 5.040E-Ol 1.548E-Ol 1.341B-Ol 1.796B-Ol 2.504B 00 1.690E-Ol 2.151E 00 2.921E 00 1.800E 011.000E 00 1I.519E-Ol 1.352B-0 1 1.013B-01 9.716E-02 3.491E 00 1.1150E-Ol 1.81l5E 00 2.473E 00 1.729B 01



PROTONS ·ALPHAS LITHIUM BERYL. BOBON CARBON NITRO. OXYGEN FLUOR. NEON MAGNES. SILICON SULFUR ARGON CALCIUM IRON840.000 6 0.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0 .'0 0.32050.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005
GAMMA P2/Al P3/A2 P4/A3 P5/A4 P7/A5 P8/A6 Al/Zl A3/Z2-6.000E 00 8.623E 01 2.616E 02 1.095E 01 3.162E 01 5.598E 03 3.389E 02 3.030E 02 2.036E-Ol-5.800E 00 7.324E 01 2.108E 02 1.106E 01 2.851E 01 4.317E 03 2.976E 02 2.397E 02 2.641E-01-5.600E 00 6.253E 01 .1.702E 02 1.117E 01 2.583E 01 3.341E 03 2.614E 02 1.898E 02 3.41BE-Ol-5.400E 00 5.374E 01 1.377E 02 1.128E 01 2.353E 01 2.596E 03 2.295E 02 1.503E 02 4.414E-Ol-5.200E 00 4.659E 01 1.117E 02 1.139E 01 2.154E 01 2.027E 03 2.015E 02 1.193E 02 5.686E-01-5.000E 00 4.084E 01 9.108E 01 1.151E 01 1.983E 01 1.591E 03 1.768E02 9.487E 01 7.300E-01-4.800E 00 3.631E·Ol 7.471E 01 1.162E 01 1.836E 01 1.256E 03 1.552E 02 7.576E 01 9.339E-01-4.600E 00 3.282E 01 6.181E 01 1.1HE 01 1.709E 01 9.980E 02 1.362E 02 6.086E 01 1.190E 00-4.400E 00 3.024E 01 5.176E 01 1.185E 01 1.S99E 01 7.987E 02 1.194E 02 4.932E 01 1.S0BE 00-4.200E 00 2.844E 01 4.403E 01 1.197E 01 1.S03E 01 6.442E 02 1.048E 02 4.047E 01 1.900E 00-4.000E 00 2.728E 01 3.823E 01 1.208E 01 1.420E 01 5.238E 02 9.188E 01 3.377E 01 2.379E 00-3.800E 00 2.661E 01 3.399E 01 1.220E 01 1.347E 01 4.296E 02 8.056E 01 2.880E 01 2.9s6E 00-3.600E 00 2.623E 01 3.102E 01 1.232E 01 1.283E 01 3.s53E 02 7.062E 01 2.521E 01 3.644E 00-3.400E 00 2.597E 01 2.904E 01 1.244E 01 1.225E 01 2.965E 02 6.191E 01 2.273E 01 4.4S1E 00-3.200E 00 2.565E 01 2.777E 01 1.255E 01 1.n4E 01 2.495E 02 5.426E 01 2.113EOl 5.385E 00-3.000E 00 2.517E 01 2.698E 01 1.267E 01 1.127E 01 2.117E 02 4.756E 01 2.021E 01 6.4IJ8E 00-2.800E 00 2.449E 01 2.6IJ6E 01 1.279E 01 1.085E 01 1.811E 02 4.170E 01 1.981E 01 7.639E 00

-2.600E 00 2.363E 01 2.606E 01 1.291E 01 1.0115E 01 1.560E 02 3.656E 01 1.979E 01 8.9s1E 00-2.400E 00 2.265E 01 2.569E 01 1.303E 01 1.007E 01 1.3S3E 02 3.207E 01 2.001E 01 1.037E 01
-2.200E 00 2.160E 01 2.529E 01 1.315E 01 9.709E 00 1.181E 02 2.816E 01 2.039E 01 1.189E 01-2.000E 00 2.054E 01 2.IJ85E 01 1.328E 01 9.361E 00 1.036E 02 2.474E 01 2.082E 01 1.349E 01-1.800E 00 1.950E 01 2.438E 01 1.3IJOE 01 9.019E 00 9.126E 01 2.178E 01 2.125E 01 1.s15E 01-1.600E 00 1.851E 01 2.390E 01 1.352E 01 8.682E 00 8.068E 01 1.922E 01 2.161E01 1.686E 01-1.400E 00 1.7s8E 01 2.340E 01 1.364E 01 8.347E 00 7.147E 01 1.701E 01 2.189E 01 1.861E 01-1.200E 00 1.670E 01 2.290E 01 1.376E 01 8.011E 00 6.331JE 01 1.513E 01 2.204E 01 2.038E 01
-1.000E 00 1.589E 01 2.242E 01 1.389E 01 7.672E 00 5.600E 01 1.353E 01 2.207E 01 2.217E 01-8.000E-Ol 1.512E 01 2.195E 01 1.401E 01 1.330E 00 4.92IJE 01 1.220E 01 2.198E 01 2.398E 01-6.000E-01 1.441E 01 2.149E 01 1.414E 01 6.984E 00 4.284E 01 1.113E 01 2.117E 01 2.519E 01-4.000E-01 1.375E 01 2.104E 01 1.426E 01 6.633E 00 3.665E 01 1.028E 01 2.145E 01 2.162E 01-2.000E-01 1.312E 01 2.061E 01 1.439E 01 6.278E 00 3.065E 01 9.66IJE 00 2.104E 01 2.945E 011.824E-05 1.254E 01 2.018E 01 1.452E 01 s.918E 00 2.493E 01 9.269E 00 2.054E 01 3.131E 01·2.000E-01 1.198E 01 1.976E 01 1.464E 01 5.S54E 00 1.976E 01 9.101E 00 1.998E 01 3.319E 014.oo0E-Ol 1.146E 01 1.935E 01 1.477E 01 5.186E 00 1.53SE 01 9.168E 00 1.936E 01 3.509E 016.000E-Ol 1.097E 01 1.893E 01 1.490E 01 4.815E 00 1.196E 01 9.486E 00 1.870E 01 3.703EOl8.000E-Ol 1.051E 01 1.851E 01 1.503E 01 4.442E 00 9.484E 00 1.00SE 01 1.800E 01 3.900E 011.000E 00 1.006E 01 1.809E 01 1.516E 01 4.010E 00 7.7S5E 00 1.098E 01 1.729E 01 4.102E 01
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lEON = 0.64

PROTONS ALPHAS LITHIUII BERYL. BORON CARBON NITRO. OXYGEN PLUOR. NEON !!AGNES. SILICON SULFUR ARGON CALCIUII IRON840.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.640 :4
\0

"lGAII!!A PlIP2 P2/P3 P3/p4 P4/PS PS/P6 P6/P7 P7/P8 P8/P9 P9/Pl0 Pl0/Pl1 (1)
<,-6.000E 00 1.891E 00 3.637E 00 1.808E05 3.012E 01 3.88SE 00 9.917E 02 2.077E 01 2.937E 01 2.962E 01 2.727E 01 0

-S.800E 00 1.896E 00 3.405E 00 8.455E 04 2.816E 01 3.733E 00 7.412E 02 1.836E 01 2.S67E 01 2.622E 01 2.344E 01 n
-5.600E 00 1.915E 00 3.192E 00 3.964E 04 2.620E 01 3.S93E 00 5.S61E 02 1.623E 01 2.244E 01 2~323E 01 2.013E 01 0
-S.400E 00 1.9S1E 00 2.999E 00 1.864E 04 2.42~E 01 3.462E 00 4.190E 02 1.43SE 01 1.962E 01 2.0S9E 01 1.727EOl ~-5.200E 00 2.007E 00 2.826E 00 8.802E 03 2.231E 01 3.340E 00 3.174E 02 1.268E 01 1.715E 01 1.826E 01 1.480E 01-5.000E 00 2.085E 00 2.676E 00 4.180E 03 2.042E 01 3.223E 00 2.418E 02 1.120E 01 1.499E 01 1.621E 01 1.267E 01-4.800E 00 2.186E 00 2.SS0E 00 2.00lE 03 1.858E 01 3.110E 00 1.8S3E 02 9.898E 00 1.311E 01 1.439E 01 1.083E 01-4.600E 00 2.308E 00 2.4S1E 00 9.68SE 02 1.681E 01 2.999E 00 1.431E 02 8.744E 00 1.146E 01 1.279E 01 9.248E 00-4.400E 00 2~44SE 00 2.382E 00 4.7S8E 02 1.513E 01 2.887E 00 1.113E 02 7.723E 00 1.002E 01 1.137E 01 7.884E 00-4.200E 00 2.S83E 00 2.343E 00 2.387E 02 1.3S5E 01 2.773E 00 8.734E 01 6.821E 00 8.763E 00 1.012E 01 6.711E 00-4.000E 00 2.703E 00 2.334E 00 1.231E 02 1.207E 01 2.6SSE 00 6.912E 01 6.023E ·00 7.663E 00 9.008E 00 S.703E 00-3.800E 00 2.781E 00 2.348E 00 6.S92E 01 1.070E 01 2.533E 00 5~S21E 01 S.318E 00 6.702E 00 8.026E 00 4.838E 00-3.600E 00 2.800E 00 2.371E 00 3.697E 01 9.448E 00 2.406E 00 4.450E 01 4.69SE 00 5.862E 00 7.158E 00 4.097E 00-3.400E 00 2.751E 00 2.384E 00 2.190E 01 8.311E 00 2.274E 00 3.622E 01 4.14SE 00 S.127E 00 6.388E 00 3.463E 00-3.200E 00 2.640E 00 2.367E 00 1.376E 01 7.287E 00 2.BaE 00 2.97SE 01 3.660E 00 4.48SE 00 S.706E 00 2.922E 00-3.000E 00 2.481E 00 2.307E 00 9.167E 00· 6.371E 00 2.000E 00 2.466E 01 3.231E 00 3.924E 00 S.100E 00 2.460E 00-2.800E 00 2.294E 00 2.204E 00 6.441E 00 S.558E 00 1.860E 00 2.061E 01 2.8S3E 00 3.433E 00 4.563E 00 2.066E 00-2.600E 00 2.09SE 00 2.066E 00 4.735E 00 4.838E 00 1.720E 00 1.738E 01 2.S20E 00 3.004E 00 4.086E 00 1.732E 00-2.400E 00 1.895E 00 1.908E 00 3.608E 00 4.206E 00 1.S82E 00 1.476E 01 2.228E 00 2.628E 00 3.662E 00 1.448E 00-2.200E 00 1.704E 00 1.740E 00 2.826E 00 3.6S2E 00 1.446E 00 1.262E 01 1.970E 00 2.300E 00 3.285E 00 1.208E 00-2.000E 00 1.S2SE 00 1.S73E 00 2.260E 00 3.169E 00 1.31SE 00 1.086E 01 1.74SEOO 2.013E 00 2.950E 00 1.00SE 00-1.800EOO 1.360E 00 1.412E 00 1.83SE 00 2.749E 00 1.189E 00 9.403E 00 1.548E 00 1.762E 00 2.6S1E 00 8.343E-Ol-1.600E 00 1.210E 00 1.262E 00 1.S07E 00 2.384E 00 1.069E 00 8.178E 00 1.376E 00 1.543E 00 2.38SE 00 6.907E-Ol-1.400E 00 1.07SE 00 1.124E 00 1.249E 00 2.068E 00 9.541E-Ol 7.141E 00 1.228E 00 1.351E 00 2.147E 00 S.704E-Ol-1.200E 00 9.541E-Ol 9.989E-Ol 1.041E 00 1.794E 00 8.4S8E-Ol 6.2S7E 00 1.100E 00 1.183E 00 1.935E 00 4.698E-Ol-1.000E 00 8.458E-Ol 8.8SSE-Ol 8.719E-Ol 1.SS8E 00 7.436E-Ol S.498E 00 9.924E-Ol 1.036E 00 1.746E 00 3.8S9E-Ol-8.000E-Ol 7.492E-Ol 7.837E-Ol 7.328E-Ol 1.353E 00 6.471E-Ol 4.843E 00 9.023E-Ol 9.070E-Ol 1.S77E 00 3.161E-Ol-6.000E-Ol 6.631E-Ol 6.927E-Ol 6.174E-Ol 1.177E 00 S.560E-Ol 4.27SE 00 8.293E-Ol 7.944E-Ol 1.42SE 00 2.583E-Ol-4.000E-Ol 5.867E-Ol 6.117E-Ol S.211E-Ol 1.024E 00 4.698E-Ol 3.787E 00 7.727E-Ol 6.9S8E-Ol 1.289E 00 2.10SE-Ol-2.000E-Ol S.187E-Ol S.396E-Ol 4.403E-Ol 8.922E-0 1 3.881E-Ol 3.373E 00 7.324E-Ol 6.096E-0 1 1.167E 00 1.711E-011.824E-OS 4.S8SE-Ol 4.7S6E-Ol 3.724E-Ol 7.782E-Ol 3.108E-Ol 3.037E 00 7.084E-Ol S.341E-01 1.0S8E 00 1.387E-Ol2.000E-Ol 4.0S0E-Ol 4.190E-Ol 3.1S1E-Ol 6.796E-Ol 2.386E-Ol 2.786E 00 7.015E-01 4.679E-Ol 9.600E-Ol 1.122E-Ol4.000E-Ol 3.S77E-Ol 3 ~689E-Ol 2.667E-Ol S.942E-Ol 1.731E-Ol 2.636E 00 7 .127E-0 1 4.101E-Ol 8.717E-Ol 9.049E-026.OOOE-O 1 3.157E-Ol 3.246E-Ol 2.257E-Ol S.201E-Ol 1.170E-Ol 2.606E 00 7.438E-01 3.594E-Ol 7.923E-Ol 7.282E-028.000E-Ol 2.786E-Ol 2.8SSE-Ol 1.910E-Ol 4.558E-Ol 7.291 E-02 2.719E 00 7.972E-Ol 3.150E-Ol 7.207E-Ol 5.847E-021.000E 00 2.458E-Ol 2.510E-Ol 1.616E-Ol 3.999E-Ol 4.183E-02 3.006E 00 8.761E-Ol 2.761E-Ol 6.S62E-Ol 4.684E-02



-

PROTONS ALPHAS LITHIUM BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON MAGNES. SILICON SULFUR ARGON CALCIUM IRON840.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.121 0.182 0.101 0.025 0.0 0.0 0.64050.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005
GAMMA Al/A2 A2/A3 A3/A4 A4/A5 A5/A6 ZlIZ2 Z2/Z3 P1jA 1 A1/Z1-6.000E 00 1.169E 01 7.681E 03 8.656E 01 6.918E 02 5.999E 01 3.093E 01 1.906E 04 1.516E 02 3.034E 02-5.800E 00 1.041E 01 4.513E 03 1.225E 01 5.686B 02 5.106E 01 2.680E 01 1.298E 04 .1.211E 02 2.400E 02-5.600E 00 9.366E 00 2.656E 03 6.030E 01 4.674E 02 4.346E 01 2.321E 01 8.846E 03 1.081E 02 1.898E 02-5.400E 00 8.312E 00 1.566E 03 5.032E 01 3.844E 02 3.101E 01 2.008E 01 6.041E 03 9.382E 01 1.502E 02-5.200E 00 1.411E 00 9.256E 02 4.198E 01 3.161E 02. 3.152E 01 1.136E 01 4.133E 03 8.219E 01 1.189E 02-5.000E 00 6.611E 00 5.487E 02 3.503E 01 2.601E 02 2.685E 01 1.499E 01 2.834E 03 7.331E 01 9.421E 01-4.800E 00 5.949E 00 3.266E 02 2.921E 01 2.140E 02 2.288E 01 1.293E 01 1.948E 03 6.672E 01 1.482E 01-4.600E 00 5.304E 00 1.954E 02 2.436E 01 1.162E 02 1.950E 01 1.114E 01 1.344E 03 6.204E 01 5.962E 01-4.400E 00 4.731E 00 1.117E 02 2.031E 01 1.451E 02 1.663E 01 9.581E 00 9.305E 02 5.891E 01 4.115E 01-4.200E 00 4.225E 00 1.150E 01 1.693E 01 1.196E 02 1.419E 01 8.230E 00 6.410E 02 5.121EOl 3.853E 01-4.000E 00 3.184E 00 4.394E 01 1.411E 01 9.851E 01 1.211E 01 1.058E 00 4.522E 02 5.643E 01 3.145E 01-3.800E 00 3.406E 00 2.141E 01 1.115E 01 8.129E 01 1.034E 01 6.042E 00 3.118E 02 5.626E 01 2.608E 01-3.600E 00 3.086E 00 1.142E 01 9.781E 00 6.701E 01 8.838E 00 5.162E 00 2.249E 02 5.626E 01 2.209E 01-3.400E 00 2.821E 00 1.132E 01 8.141E 00 5.531E 01 1.556E 00 4.402E 00 1.604E 02 5.590E 01 1.921E 01-3.200E 00 2.605E 00 1.561E 00 6.718E 00 4.513E 01 6.465E 00 3.141EOO 1.153E 02 5.414E 01 1.124E 01-3.000E 00 2.430E 00 5.216E 00 5.631E 00 3.119E 01 5.536E 00 3.183E 00 8.369E 01 5.241E 01 1.601E 01-2.800E 00 2.284E 00 3.118E 00 4.685E 00 3.125E 01 4.145E 00 2.100E 00 6.136EOl 4.906E 01 1.531E 01-2.600E 00 2.157E 00 2.141E 00 3.891E 00 2.585E 01 4.012E 00 2.286E 00 4.548E 01 4.415E 01 1.520E 01-2.400E 00 2.038E 00 2.088E 00 3.230E 00 2.139E 01 3.499E 00 1.934E 00 3.410E 01 3.992E 01 1.539E 01-2.200E 00 1.921E 00 1.638E 00 2.619E 00 1.110E 01 3.012E 00 1.635E 00 2.581E 01 3.499E 01 1.584E 01-2.000E 00 1.803E 00 1.318E 00 2.220E 00 1.464E 01 2.599E 00 1.382E 00 1.981E 01 3.026E 01 1.646E 01-1.800E 00 1.683E 00 1.082E 00 1.831E 00 1.210E 01 2.249E 00 1.168E 00 1.544E 01 2.592E 01 1.116E 01-1.600E 00 1.561E 00 9.032E-Ol 1.519E 00 9.917E 00 1.955E 00 9.882E-Ol 1.214E 01 2.201E 01 1.188E 01-1.400E 00 1.441E 00 1.632E-Ol 1.254E 00 8.199E 00 1.709E 00 8.365E-Ol 9.648E 00 1.811E 01 1.855E 01-1.200E 00 1.324E 00 6.509E-Ol 1.034E 00 6.691E 00 1.501E 00 1.088E-Ol 1.150E 00 1.583E 01 1.913E 01-1.000E 00 1.212E 00 5.589E-Ol 8.512E-Ol 5.417E 00 1.341E 00 6.014 E-O 1 6.286E 00 1.338E 01 1.957E 01-8.000E-Ol 1.106E 00 4.823E-Ol 6.992E-Ol 4.313E 00 1.226E 00 5.108E-Ol 5.144E 00 1.130EOl 1.988E 01-6.000E-Ol 1.005E 00 4.111E-Ol 5.130E-Ol 3.355E 00 1.146E 00 4.345E-Ol 4.243E 00 9.540E 00 2.003E 01-4.000E-Ol 9.122E-01 3.626E-Ol 4.684E-Ol 2.521E 00 1.113E 00 3.699E-Ol 3.525E 00 8.055E 00 2.003E 01-2.000E-Ol 8.258E-Ol 3.154E-Ol 3.81H-Ol 1.810E 00 1.137E 00 3.153E-Ol 2.941E 00 6.802E 00 1.990E 011.824E-05 1.461E-Ol 2.748E-Ol 3.099E-Ol 1.228E 00 1.234E 00 2.690E-Ol 2.411E 00 5.744E 00 1.964E 012.000E-Ol 6.127E-Ol 2.396E-Ol 2.505E-Ol 1.819E-Ol 1.435E 00 2.296E-Ol 2.093E 00 4.852E 00 1.921E 014.000E-Ol 6.054E-Ol 2.092E-Ol 2.015E-Ol 4.683E-01 1.785E 00 1.962E-Ol 1.115E 00 4.099E 00 1.88lE 016.OOOE-O 1 5.438E-Ol 1.828E-Ol 1.611E-0 1 2.658E-Ol 2.358E 00 1.617E-Ol 1.512E 00 3.464E 00 1.827E 018.000E-Ol 4.815E-Ol 1.598E-01 1.280E-Ol 1.448E-Ol 3.274E 00 1.434E-Ol 1.291E 00 2.921E 00 1.168E 011.000E 00 4.361E-Ol 1.399E-Ol ,.009E-Ol 1.656E- 02 4.12 OE 00 1.221E-Ol 1.106E 00 2.413E 00 1.104E 01
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PROTONS ALPHA S LITHIU!! BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON !!AGNES. SILICON SULFUR ARGON CALCIU!! IRON84 O.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.64050.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005

GAII!!A P2/Al P3/A2 PII/A3 P5/A4 P7/A5 P8/A6 Al/Z1 A3/Z2-6.000E 00 8.015E 01 2.517E 02 1.094E 01 3.146E 01 5.602E 03 3.389E 02 3.034E 02 1.045E-Ol
-5.800E 00 6.736E 01 2.071E 02 1.106E 01 2.836E 01 4.321E 03 2.976E 02 2.400E 02 1.361E-0 1-5.600E 00 5.678E 01 1.666E 02 1.117E 01 2.570E 01 3.344E 03 2.614E 02 1.898E 02 1.770E-Ol-5.400E 00 4.808E 01 1.342E 02 1.128E 01 2.341E 01 2.599E 03 2.295E 02 1.50lE 02 2.299E-0 1-5.200E 00 4.095E 01· 1.083E 02 1.139E 01 2.143E 01 2.029E 03 2.015E 02 1.189E 02 2.981E-Ol-5.000E 00 3.516E 01 8.765E 01 1.150E 01 1.973E 01 1.592E 03 1.768E 02 9.421E 01 3.8S7E-Ol-4.800E 00 3.0S2E 01 7.120E 01 1.162E 01 1.827E 01 1.257E 03 1.5S2E 02 7.482E 01 4.979E-Ol-4.600E 00 2.688E 01 5.816E 01 1.173E 01 1.700E 01 9.990E 02 1.362E 02 S.962E 01 6.407E-Ol-4.400E 00 2.412E 01 4.791E 01 1.185E 01 1.S91E 01 7.995E 02 1.194E02 4.775E 01 8.218E-Ol-4.200E 00 2.215E 01 3.994E 01 1.196E 01 1.49SE 01 6.449E 02 1.048E 02 3.853E 01 1.0S0E 00-4.000E 00 2.088E 01 3.38SE 01 1.208E 01 1.413E 01 S.243E 02 9.188E 01 3.14SE 01 1.33SE 00-3.800E 00 2.023E 01 2.934E 01 1.220E 01 1.340E 01 4.300E 02 8.056E 01 2.608E 01 1.688E 00-3.600E 00 2.009E 01 2.61SE 01 1.232E 01 1.276E 01 3.S56E 02 7.062E 01 2.209E 01 2.121E 00-3.400E 00 2.032E 01 2.404E 01 1.243E 01 1.219E 01 2.967E 02 6.191E 01 1.921E 01 2.647E 00-3.200E 00 2.074E 01 2.282E 01 1.2SSE 01 1.167E 01 2.497E 02 S.426E 01 1.724EOl 3.277E 00-3.000E 00 2.ll4E 01 2.227E 01 1.267E" 01 1.121E 01 2.ll8E 02 4.7S6E 01 1.601E 01 4.021E 00-2.800E 00 2.138E 01 2.216E 01 1.279E 01 1.078E 01 1.811E 02 Q.170E 01 1.S37.EO 1 4.887E 00-2.600E 00 2.136E 01 2.229E 01 1.291E 01 1.038E 01 ·1.S60E 02 3.6S6E 01 1.S20E 01 5.879E 00-2.400E 00 2.107E 01 2.251E 01 1.303E 01 1.000E 01 1.3S3E 02 3.207E 01 1.S39E 01 6.995E 00-2.200E 00 2.0S4E 01 2.268E 01 1.31SE 01 9.644E 00 1.1!30E 02 2.816E 01 1.S84E 01 8.229E 00-2.000E 00 1.985E 01 2.275E 01 1.327E 01 9.294E 00 1.035E 02 2.474E 01 1.646E 01 9.S73E 00-1.800E 00 1.906E 01 2.271E 01 1.339E 01 8.950E 00 9.107E 01 2.178E 01 1.716E 01 1.101E 01-1.600E 00 1.823E 01 2.2S5E 01 1.3S1E 01 8.610E 00 8.040E 01 1.922E 01 1.788E 01 1.2S3E 01-1.400E 00 1.740E 01 2.231E 01 1.363E 01 8.271E 00 7.108E 01 1.701E 01 1.85SE 01 1.411E 01
-1.200E 00 1.6S9E 01 2.200E 01 1.376E 01 7.929E 00 6~279E 01 1.S13E 01 1.913E 01 1.573E 01
-1.000E 00 1.S82E 01 2.165E 01 1.388E 01 7.58SE 00 S.S25E 01 1.353E 01 1.9S7E 01 1.738E 01-8.000E-Ol 1.S08E 01 2.127E 01 1.400E 01 7.23SE 00 4.823E 01 1.220E 01 1.988E 01 1.90SE 01
-6.000E-Ol 1.439E 01 2.088E 01 1.413E 01 6.880E 00 4.1S1E 01 1.113E 01 2.003E 01 2.072E 01-II.OOOE-Ol 1.373E 01 2.048E 01 1.425E 01 6.518E 00 3.498E 01 1.028E 01 2.003E 01 2.240E 01-2.000E-Ol 1.311E 01 2.0CH 01 1.438E 01 6.149E 00 2.868E 01 9.664E 00 1.990E 01 2.409E 011.824E-OS 1.253E 01 1.96SE 01 1.450E 01 S.174E 00 2.281E 01 9.269E 00 1.964E 01 2.S77E 01

2.000E-Ol 1.198E 01 1.923E 01 1.463E 01 S.392E 00 1.767E 01 9.101E 00 1.927E 01 2.74SE 01
4.000E-Ol 1.146E 01 1.881E 01 1.476E 01 5.004E 00 1.354E 01 9.168E 00 1.88lE 01 2.913E 016.000E-Ol 1.097E 01 1.838E 01 1.488E 01 1I.611E 00 1.048E 01 9.486E 00 1.827E 01 3.083E 01S.OOOE-Ol 1.050E 01 1.794E 01 1.501E 01 4.216E 00 8.370E 00 1.008E 01 1.768EOl 3.253E 011.000E 00 1.006E 01 1.749E 01 1.SlI1E 01 3.S20E 00 6.991E 00 1.098E 01 1.7OilE 01 3.425E 01

I
\Jl
\Jl

I



IRON = 01.28
PROTONS ALPHAS LITHIU!! BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON !!AGNES. SILICON SULFUR ARGON CALeIU!! IRON -.;j840.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 1.280 j....

0

P3/P4 P8/P9 P9/Pl0 P10/Pl1 "1GAM!!A PlIP2 P2/P3 P4/P5 P5/P6 P6/P7 P7/P8 en
"--6.000E 00 1.670E 00 3.520E 00 3.548E 05 3.011E 01 3.879E 00 9.932E 02 2.077E 01 2.937E 01 2.962E 01 2.727£ 01 0-5.800E 00 1.649E 00 3.278E 00 1.653E 05 2.816E 01 3.727E 00 7.423E 02 1.836E 01 2.567E 01 2.622E 01 2.344E 01 n-5.600E 00 1.638E 00 3.053E 00 7.714E 04 2.620E 01 3.587E 00 5.570£ 02 1.623E 01 2.244£ 01 2.323£ 01 2.013£ 01 I-'-5.400E 00 1.639B 00 2.846E 00 3.606£ 04 2.424£ 01 3.457E 00 4.198E 02 1.435E 01 1.962E 01 2.059£ 01 1.727E 01 I\)-5.200E 00 1.654E 00 2.656E 00 1.690E 04 2.231E 01 3.334E 00 3.180E02 1.268E 01 1.715E 01 1.826E 01 1.480E 01 OJ

-5.000B 00 1.687E 00 2.484E 00 7.949E 03 2.042E 01 3.217E 00 2.422E 02 1.120E01 1.499E 01 1.621E 01 1.267B 01-4.800E 00 1.742E 00 2.332E 00 3.756£ 03 1.858E 01 3.104£ 00 1.857E 02 9.898E 00 1.311E 01 1.439B 01 1.08lE 01-4.600E 00 1.820E 00 2.201£ 00 1.787£ 03 1.681£ 01 2.993E 00 1.434E 02 8.744E 00 1.146E 01 1.279E 01 9.2118E 00-4.400E 00 1.924E 00 2.095E 00 8.579E 02 1.513E 01 2.881£ 00 1.116E 02 7.723E 00 1.002E 01 1.137B 01 7.8811E 00-4.200E 00 2.049E 00 2.017E 00 4.1711E 02 1.355E 01 2.767E 00 8.753E 01 6.821E 00 8.763£ 00 1.012E 01 6.711E 00-4.000E 00 2.187E 00 1.969E 00 2.069E 02 1.207E 01 2.650£ 00 6.928E 01 6.023E 00 7.663E 00 9.008E 00 5.703E 00-3.800E 00 2.319E 00 1.953E 00 1.053E 02 1.070E 01 2.528E 00 5.533E 01 5.318E 00 6.702£ 00 8.026E 00 4.838£ 00-3.600E 00 2.421E 00 1.967E 00 5.552E 01 9.447E 00 2.401E 00 4.460E 01 4.695E 00 5.862£ 00 7.158B 00 IJ.097£ 00-3.400B 00 2.468E 00 1.998E 00 3.068B 01 8.311£ 00 2.269E 00 3.630B 01 4.145E 00 5 .127E 00 6.388E 00 3.463E 00-3.200E 00 2.447E 00 2.030E 00 1.793£ 01 7.287B 00 2.134E 00 2.981E 01 3.660E 00 4.485E 00 5.706E 00 2.922E 00-3.000B 00 2.360E 00 2.039B 00 1.116E 01 6.371E 00 1.996E 00 2.471E 01 3.231E 00 3.924B 00 5.100B 00 2.460E 00-2.800E 00 2.223E 00 2.009E 00 7.403E 00 5.5578 00 1.856E 00 2.066E 01 2.853E 00 3.433E 00 4.563E 00 2.066E 00-2.600E 00 2.0568 00 1.935B 00 5.203E 00 4.838E 00 1.7168 00 1.742E 01. 2.S20E 00 3.004E 00 4.086E 00 1.732E 00-2.400E 00 1.875E 00 1.824E 00 3.838E 00 1I.206E 00 1.578E 00 1.479E 01 2.228E 00 2.628£ 00 3.662E 00 1.448E 00-2.200E 00 1.693E 00 1.688E 00 2.941E 00 3.652E 00 1.443E 00 1.265E 01 1.970E 00 2.300E 00 3.28SE 00 1.208! 00-2.000E 00 1.519E 00 1.541E 00 2.319E 00 3.1698 00 1.312E 00 1.089E 01 1.7IJ5E 00 2.013E 00 2.950E 00 1.005E 00-1.800E 00 1.357E 00 1.393E 00 1.866E 00 2.749E 00 1.186E 00 9.426E 00 1.548E 00 1.762E 00 2.651E 00 8.343E-Ol-1.600E 00 1.209E 00 1.251E 00 1.524E 00 2.384E 00 1.066E 00 8.200E 00 1.376E 00 1.543E 00 2.385E 00 6.907E-01-1.400E 00 1.075E 00 1.117E 00 1.259E 00 2.068E 00 9 .512E-0 1 7.163E 00 1.228E 00 1.351E 00 2.1478 00 5.704E-Ol-1.200E 00 9.539E-Ol 9.938E-Ol 1.047E 00 1.794E 00 8.427E-0 1 6.281E 00 1.100E 00 1.183E 00 1.935E 00 4.698E-Ol-1.000E 00 8.457E-Ol 8.819E-Ol 8.758E-Ol 1.558E 00 7.399E-01 5.526E 00 9.924E-01 1.036E 00 1.7IJ68 00 3.859E-01-8.000E-Ol 7.491E-01 7.810E-01 7.354E-01 1.353E 00 6.426E-01 4.877E 00 9.023E-01 9.070E-01 1.577E 00 3.161 E-01-6.000E-01 6.631E-Ol 6.906E-01 6. 193E-01 1.177E 00 5.502E-01 4.321E 00 8.293E-01 7.944E-Ol 1.4258 00 2.583E-Ol-4.000E-01 5.867E-01 6.099B-01 5.226E-01 1.024E 00 IJ.619E-01 3.851E 00 7.727E-0 1 6.958E-01 1.289E 00 2.105E-01-2.000E-01 5.187E-01 5.381B-Ol 4.416E-01 8.922E-Ol 3.775E-01 3.468E 00 7.32IJE-01 6. 096E-0 1 1.167B 00 1.711E-Ol1.824E-05 4.585E-01 4.743E-01 ·3.734E-01 7.783E-01 2.969E-01 3.179E 00 7.08IJE-01 5.341E-01 1.058E 00 1.387E-012.000E-Ol 4.050E-Ol 4.178B-01 3.160£-01 6.796E-01 2.214£-01 3.002E 00 7.015E-01 4.679£-01 9.600B-Ol 1.122E-014.000E-01 3.577B-01 3.677E-01 2.675E-01 5.942E-Ol 1.540E-0 1 2.963E 00 7 .127E-0 1 4.101E-Ol 8.717E-01 9.049E-026.000E-01 3.157E-01 3.235E-Ol 2.264E-01 5.201E-01 9.847£-02 3.095£ 00 7.IJ38E-01 3.594E-01 7.923B-01 7.282E-028.000E-01 2.786E-01 2.844E-01 1.917E-Ol 4.558E-01 5.755£-02 3.445E 00 7.972E-0 1 3.150E-01 7. 207B-0 1 5.847E-021. OOOE 00 2.458E-01 2.500E-Ol 1.622E-01 3.999£-01 3.092E-02 4.067B 00 8.761E-01 2.761E-Ol 6.5628-01 4.684E-02
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PFOTONS ALPHAS L!TH!U~ BERYL. BORON CARBON NITRO. OXYGEN FLOOR. NEON ~AGNES. SILICON SULFUR ARGON CALCIU~ IRON
840.000 60.000 0.0 0.0 0.0 0.490 0.116 1.0()0 0.0 0.127 0.182 0.107 0.025 0.0 0.0 1.280

50.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005

GA~~A Al/A2 A2/A3 A3/A4 A4/A5 A5/A6 Zl/Z2 Z2/Z3 Pl/Al Al/Zl
-6.000E 00 1. 169E 01 1.519E 04 8.570E 01 6.988E 02 5.999E 01 3.097E 01 1.881E 04 1.286E 02 3.037E 02
-5.800E 00 1.046E 01 8.906E 03 7.153E 01 5.744E 02 5.106B 01 2.683E 01 1.278E 04 1.060E 02- 2.401B 02
-5.600E 00 9.357E 00 5.227E 03 5.970E 01 4.722E 02 4.346B 01 2.323B 01 8.688E 03 8.806B 01 1.898B 02
-5.400E 00 8.361E 00 3.071B 03 4.982E 01 3.883E 02 3.701B 01 2.010B 01 5.915E 03 7.385B 01 1.501E 02
-5.200E 00 7.461E 00 1.808E 03 4.157E 01 3.194B 02 3.152E 01 1.737E 01 4.032E 03 6.270E 01 1.187E 02
-5.000E 00 6.651E 00 1.066E 03 3.468E 01 2.627E 02 2.685B 01 1.499B 01 2.754E 03 5.406E 01 9.386E 01
-4.800E 00 5.922E 00 6.301B 02 2.892B 01 2.162E 02 2.288B 01 1.293E 01 1.8811E 03 1I.7119E 01 7.431E 01
-1I.600B 00 5.267E 00 3.737E 02 2.1112E 01 1.780B02 1.951E 01 1.113B 01 1.292B 03 4.267E 01 5.892E 01
-4.1I00E 00 4.681E 00 2.226B 02 2.011B 01 1.1166B 02 1.664B 01 9.573B 00 8.886B 02 3.931E 01 1I.6811E01
-4.200E 00 1I.159E 00 1.333E 02 1.676E 01 1.208E 02 1.419E 01 8.215E 00 6.130B 02 3.721E 01 3.740E 01
-4.000B 00 3.696E 00 8.0115E 01 1.396B 01 9.959E 01 1.211B 01 7.036E 00 1I.245B 02 3.619B 01 3.005E 01
-3.800B 00 3.292B 00 4.901B 01 1.163E 01 8.214E 01 1.035B 01 6.013E 00 2.953B 02 3.605E 01 2.438B 01
-3.600B 00 2.942E 00 3.024B 01 9.686B 00 6.777E 01 8.841E 00 5.126E 00 2.065E 02 3.658E 01 2.007E 01
-3.400E 00 2.645E 00 1.897E 01 8.061B 00 5.595E 01 7.560B 00 4.358B 00 1.452E 02 3.747EO 1 - 1.684E 01
-3.200E 00 2.399E 00 1.214E 01 6.706E 00 4.622B 01 6.410B 00 3.694B 00 1.028B 02 3.835E 01 1.450B 01
-3.000E 00 2.199E 00 1.911B 00 5.575B 00 3.820B 01 5.541B 00 3.123E 00 1.336E 01 3.881E 01 1.288E 01
-2.800E 00 2.040E 00 5.388E 00 4.633B 00 3.158E 01 4.751B 00 2.631E 00 5.280E 01 3.846B 01 1.187E 01
-2.600E 00 1.912E 00 3.163E 00 3.847E 00 2.612E 01 4.019B 00 2.211E 00 3.836B 01 3.109E 01 1.135B 01
-2.400E 00 1.801E 00 2.121B 00 3.191B 00 2.161B 01 3.507B 00 1.852E 00 2.811B 01 3.476E 01 1.125E 01
-2.200E 00 1.112E 00 2.035E 00 2.6115B 00 1.788B 01 3.022B 00 1.5118E 00 2.091E 01 3.110E 01 1.147E 01
-2.000E 00 1.622E 00 1.571B 00 2.190E 00 1.478B 01 2.611E 00 1~291E 00 1.571E 01 2.826B 01 1.196E 01
-1.800B 00 1.530E 00 1.2111B 00 1.811B 00 1.220E 01 2.264B 00 1.015E 00 1.194B 01 2.475B 01 1.264E 01
-1.600E 00 1.435E 00 1.013B 00 1.1196B 00 1.005E 01 1.914B 00 8.951E-Ol 9.193E 00 2.1110E 01 1.3115E 01
-1.1I00B 00 1.337E 00 8.389E-Ol 1.233B 00 8.232B 00 1.733E 00 7.1150E-Ol 1.1611E 00 1.834B 01 1.1132E 01
-1.200E 00 1.238E 00 7.0118B-Ol 1.015E 00 6.692B 00 1.539B 00 6.206B-Ol 5.6119B 00 1.563B 01 1.519B 01

( -1.000E 00 1.1110E 00 5.986B-Ol 8.334E-Ol 5.370B 00 1.389B 00 5.178B-Ol 1I.506B 00 1.321B 01 1.600E 01
-8.000E-Ol 1.01l1lB 00 5.127B-Ol 6.826B-Ol 4.223B 00 1.2811B 00 4.327B-Ol 3.632B 00 1.124EOl 1.611E 01
-6.000E-Ol 9.52I1B-Ol 4.418B-Ol 5.513B-Ol 3.222B 00 1.229E 00 3.624B-Ol 2.958E 00 9.506E 00 1.729E 01
-4.000E-Ol 8.654B-Ol 3.824B-Ol 1I.534B-Ol 2.356E 00 1.232B 00 3.0113B-Ol 2.430E 00 8.036B 00 1.771B 01
-2.000B-Ol 7.838E-Ol 3.322E-Ol 3.613B-Ol 1.632B 00 1.312E 00 2.561E-Ol 2.013B 00 6.192E 00 1.196E 01

1.82I1E-05 7.077E-Ol 2.894E-Ol 2.961E-Ol 1.061E 00 1.1198E 00 2.160E-Ol 1.679E 00 5.739E 00 1.805E 01
2.000E-Ol 6.372E-Ol 2.526E-Ol 2.372E-Ol 6.465E-Ol 1.837E 00 1.826E-Ol 1.410E 00 4.849E 00 1.799B 01
1I.000E-Ol 5.721E-01 2.209E-Ol 1.887E-Ol 3.717E-Ol 2.1I07E 00 1.5116E-Ol 1.191E 00 1I.098E 00 1.779E 01
6.000E-Ol 5.12I1E-Ol 1.935E-01 1.489E-01 2.Oil1E-Ol 3.332E 00 1.312B-0 1 1.011E 00 3.463E 00 1.7117B 01
8.000E-Ol 4.576E-Ol 1.699E-Ol 1.164B-Ol 1.085E-Ol 4.8111E 00 1.11I1E-Ol 8.612E-Ol 2.926E 00 1.706E 01
1.000B 00 4.075E-Ol 1.493E-Ol 9.008B-02 5.652E-02 7.179B 00 9.1175E-02 1.367E-0 1 2.1173B 00 1.656E 01

I

~



I
VI
0>
I

PROTONS ALPHAS LITHIO!! BERYL. BORON CARBON NITRO. OXYGEN PLOOR. N&ON !!AGNES. SILICON SOLPOR ARGON CALCIU!! IRON
84 O.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.101 0.025 0.0 0.0 1.280

50.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011- 0.005 0.0 0.0 0.005
GAI'lKA P2/Al P3/A2 P4/A3 P5/A4 P7/A5 P8/A6 Al/Z1 A3/Z2

-6.000E 00 7.701& 01 2.556E 02 1.094& 01 3.114E 01 5.611& 03 3.389E 02 3.031E 02 5.298E-02
-5.800E 00 6.429E 01 2.052E 02 1.105E 01 2.808& 01 4.321& 03 2.916& 02 2.401& 02 6.914E-02
-5.600E 00 5.376E 01 1.648E 02 1.111E 01 2.544E 01 3.34=H 03 2.614E 02 1.898E 02 9.015E-02
-5.400E 00 4.507E 01 1.324& 02 1.128E 01 2.317E 01 2.603& 03 2.295& 02 1.501E 02 1.114E-Ol
-5.200E 00 3.791E 01 1.065& 02 1.139&01 2.122E 01 2.032E 03 2.015E 02 1.187E 02 1.528E-0 1
-5.000E 00 3.204E 01 8.578E 01 1.150E 01 1.953E 01 1.595& 03 1.768&02 9.386& 01 1.985&-01
-4.800E 00 2.727& 01 6.925E 01 1.162E 01 1.808& 01 1.260& 03 1.552& 02 7.431& 01 2.575E-Ol
-4.600E 00 2.344E 01 5.609E 01 1.173E 01 1.683E 01 1.00lE 03 1.362E 02 5.892E 01 3.333E-Ol
-4.400E 00 2.044E 01 4.566E 01 1.185E 01 1.574E 01 8.012E 02 1.194E 02 4.684& 01 4.304E-01
-4.200E 00 1.816E 01 3.144E 01 1.196E 01 1.480E 01 6.462E 02 1.048E 02 3.740E 01 5.542E-Ol
-4.000E 00 1.654E 01 3.106& 01 1.208E 01 1.398E 01 5.254E 02 .9.188E 01 3.005& 01 7.111&-01
-3.800& 00 1.554& 01 2.619& 01 1.219& 01 1.326& 01 4.308& 02 8.056& 01 2.438& 01 9.088&-01
-3.600E 00 1.511& 01 2.260E 01 1.231& 01 1.262E 01 3.563& 02 7.062& 01 2.007E 01 1.156EOO
-3.400E 00 1.518E 01 2.010& 01 1.243& 01 1.205& 01 2.972& 02 6.191& 01 1.684E 01 1.463E 00
-3.200E 00 1.568& 01 1.853E 01 1.255& 01 1.155& 01 2.501E 02 5.426& 01 1.450& 01 . 1.839E 00
-3.000E 00 1.644E 01 1.773E 01 1.266E 01 1.108E 01 2.121& 02 4.156E 01 1.288E 01 2.295E 00

( -2.800E 00 1.130E 01 1.756E01 1.218E 01 1.065E 01 1.813E 02 4.170E 01 1.181E 01 2.842E 00
-2.600& 00 1.804E 01 1.783E 01 1.290E 01 1.026E 01 1.561E 02 3.656E 01 1.135E 01 3.481E 00
-2.400& 00 1.854E 01 1.831E 01 1.302E 01 9.818E 00 1.353& 02 3.201E 01 1.125& 01 4.238E 00
-2.200E 00 1.872E 01 1.899E 01 1.314E 01 9.515E 00 1.119E 02 2.816E 01 1.141E 01 5.096E 00
-2.000E 00 1.86OE 01 1.951E 01 1.326E 01 9.162E 00 1..032& 02 2.414E 01 1.196& 01 6.060E 00
-1.800E 00 1.823E 01 2.002& 01 1.338E 01 8.815E.00 9.069E 01 2.118& 01 1.264E 01 7.124EOO
-1.600E 00 1.110E 01 2.031E 01 1.350E 01 8.469E 00 1.984E 01 1.922E 01 1.345E 01 8.219E 00
-1.400E 00 1.706E 01 2.043E 01 .1.362E 01 8.123E 00 7.030E 01 1.101E 01 1.432E 01 9.510E 00
-1.200E 00 1.638E 01 2.041E 01 1.314& 01 7.112& 00 6.172& 01 1.513& 01 1.519E 01 1.080E 01
-1.000& 00 1.569E 01 2.021E 01 1.386E 01 7.416& 00 5.382E 01 1.353E 01 1.600E 01 1.214E 01
-8.000E-Ol 1.500E 01 2.005E 01 1.398E 01 1.052E 00 4.634E 01 1.220E 01 1.611E 01 1.351E 01
-6.000E-Ol 1.434E 01 1.971E 01 1.410E 01 6.680E 00 3.912& 01 1.113E 01 1.729E 01 1.489E 01
-4.000E-Ol 1.370E 01 1.944E 01 1.423E 01 6.298E 00 3.213E 01 1.028E 01 1.771E 01 1.628E 01
-2.OOOE-O 1 1.309E 01 1.907E 01 1.435E 01 5.907E 00 2.553E 01 9.664E 00 1.196E 01 1.166E 01

1.824E-05 1.252E 01 1.868E 01 1.441E 01 5.505E 00 1.961E 01 9.269E 00 1.805E 01 1.904E 01
2.000E-01 1.197E 01 1.826E 01 1.460E 01 5.095E 00 1.481E 01 9.101E 00 1.799E 01 2.041E 01
4.000E-Ol 1.146E 01 1.782E01 1.472E 01 4.676E 00 1.129E 01 9.168E 00 1.179E 01 2.117E 01
6.000E-01 1.091E 01 1.737E 01 1.485& 01 4.252E 00 8.813& 00 9.486E 00 1.747E 01 2.311E 01
8.0COE-01 1.050E 01 1.690E 01 1.498E 01 3.826E 00 1.212E 00 1.008E 01 1.706E 01 2.445E 01
1.000E 00 1.006E 01 1.640E 01 1.510E 01 3.402E 00 6.219E 00 1.098E 01 1.656E 01 2.579E 01
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PROTONS ALPHAS LITHIUI'I BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON I'IAGNES.SILICON SULPUR ARGON CAlCrUfI IPON
84 O.000 6.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

GAI'II'IA P1tp2 P2/P3 F3/p4 P4/P5 P5/P6 P6/P7 F7/P8 P8/P9 P9/P10 P10/P11
-6.000E 00 4.067E 00 6.031E 00 1.462E 04 7.395E 01 8.580E 00 1.730E 02 2.077E 01 2.937E 01 2.962E 01 2.727E 01 ~-5.800E 00 3.987E 00 5.726E 00 7.297E 03 6.392E 01 8.304E 00 1.391 E 02 1.836E 01 2.567E 01 2.622E 01 2.344E 01
-5.600E 00 3.915E 00 5.431E 00 3.675E 03 5.509E 01 7.986E 00 1.129E 02 1.623E 01 2.244E 01 2.323E 01 2.013E 01 ~
-5.400E 00 3.854E 00 5.149E 00 1.870E 03 4.737E 01 7.630E 00 9.254E 01 1.434E 01 1.962E 01 2.059E 01 1.727E 01
-5.200E 00 3.807E 00 4.884E 00 9.627E 02 4.065E 01 7.241E 00 1.655E 01 1.268E 01 1.715E 01 1.826E 01 1.480E 01 "d

0;

-5.000E 00 3.776E 00 4.641E 00 5.026E 02 3.482E 01 6.826E 00 6.389E 01 1.120E 01 1.499E 01 1.621E 01 1.261E 01 0...
-4.800E 00 3.762EOO 4.427E 00 2.669E 02 2.979E 01 6.396E 00 5.376E 01 9.895E 00 1.311EOl 1.439E 01 1.083E 01 0

p

-4.600E 00 3.158E 00 4.246E 00 1.448E 02 2.545E 01 5.957E 00 4.559E 01 8.741E 00 1.146E 01 1.279E 01 9.248E 00 <,
CO>

-4.400E 00 3.753E 00 4.102E 00 8.061E 01 2.173E 01 5.518E 00 3.893E 01 1.119E 00 1.002E 01 1.137E 01 1.884E 00 I-'
'0

-4.200E 00 3.728E 00 3.992E 00 4.641E 01 1.855E 01 5.086E 00 3.345E 01 6.817E 00 8.763E·00 1.012E 01 6.711E 00 ::r'
CO>

-4.000E 00 3.665E 00 3.904E 00 2.783E 01 1.582E 01 4.667E 00 2.890E 01 6.018E 00 7.663E 00 9.008E 00 5.103E 00 II

-3.800E 00 3.550E 00 3.818E 00 1.750E 01 1.350E 01 4.266B 00 2.509E 01 5.312E 00 6.702E 00 8.026B 00 4.838E 00 ....
-3.6COE 00 3.380E 00 3.110E 00 1.159E 01 1.152E 01 3.886E 00 2.187E 01 4.688E 00 5.862E 00 1.158E 00 4.097E 00 .po

!='-3.400E 00 3.164E 00 3.563E 00 8.090E 00 9.828E 00 3.529E 00 1.913E 01 4.137E 00 5.127EOO 6.388E 00 3.463E 00
-3.200E 00 2.918E 00 3.368E 00 5.930E 00 8.392E 00 3.197E 00 1.679E 01 3.649E 00 4.485E 00 5.706E 00 2.922E 00
-3.000E 00 2.660E 00 3.134E 00 4.532E 00 7.170E 00 .2.890E 00 1.478E 01 3.219E 00 3.924E 00 5.100E 00 2.460E 00
-2.800E 00 2.404E 00 2.874E 00 3.581E 00 6.131E 00 2.607E 00 1.303E 01 2.838E 00 3.433E 00 4.563E 00 2.066E 00
-2.600E 00 2.160E 00 2.604E 00 2.901E 00 5.247E 00 2.348E 00 1.151EOl 2.502E 00 3.004E 00 4.086E 00 1.732E 00
-2.400E 00 1.932E 00 2.339E CO 2.393E 00 4.495E 00 2.112E 00 1.019E 01 2.206E 00 2.628E 00 3.662E 00 1.448E 00
-2.200E 00 1.723E 00 2.087E 00 2.000E 00 3.855E 00 1.8978 00 9.027E 00 1.944E 00 2.300E 00 3.285E 00 1.208E 00
-2.000E 00 1.533E 00 1.853E 00 1.685E 00 3.]11E 00 1.102E 00 8.00lE 00 1.713E 00 2.013EOO 2.950E 00 1.005E 00
-1.800E 00 1.363E 00 1.640E 00 1.421E 00 2.846E 00 1.525E 00 7.111E 00 1.510E 00 1.762E 00 2.651E 00 8.343E-Ol
-1.600E 00 1.210E 00 1.448E 00 1.214E 00 2.451E 00 1.365E 00 6.321E 00 1.331E 00 1.543E 00 2.385E 00 6.907E-01
-1.400E 00 1.073E 00 1.277E 00 1.034E 00 2.113E 00 1.220E 00 5.624E 00 1.173E 00 1.351E 00 2.147E 00 5.704E-Ol
-1.200E 00 9.517E-Ol 1.124E 00 8.826E-Ol 1.824E 00 1.088E 00 5.011E 00 1.034E 00 1.183EOO 1.935E 00 4.698E-Ol
-1.000E 00 8~432E-Ol 9.890E-01 1.534E-01 1.577E 00 9.681E-Ol 4.411E 00 9.117E-Ol 1.036E 00 1.746E 00 3.859E-Ol
-8.000E-Ol 7.461E-Ol 8.695E-Ol 6.432E-Ol 1.366E 00 8.585E-Ol 4.000E 00 8.046E-01 9.070E-Ol 1.577E 00 3.161E-01
-6.000E-Ol 6.610E-Ol 7.641E-Ol 5.489E-Ol 1.184E 00 7.573B-01 3.591E 00 7.109E-Ol 7.944E-01 1.425E 00 2.583E-01
-4.000E-Ol 5.848E-Ol 6.112E-01 4.683E-Ol 1.029E 00 6.626E-Ol 3.244E 00 6.292E-01 6."958E-Ol 1.289E 00 2.105E-01
-2.000E-Ol 5.172E-Ol 5.894E-Ol 3.992E-01 8.946E-01 5.722E-Ol 2.962E 00 5.581E-01 6.096E-Ol 1.167E 00 1.711E-01

1.824E-05 4.572E-Ol 5.175E-Ol 3.401E-Ol 7.793E-01 4.838E-Ol 2.751E 00 4.968E-01 5.341E-Ol 1.058E 00 1.381E-Ol
2.000E-Ol 4.040E-Ol 4.543E-01 2.895E-01 6.798E-01 3.958E-Ol 2.627E 00 4.442E-01 4.679E-Ol 9.600E-01 1.122E-Ol
4.000E-Ol 3.569E-Ol 3.987E-01 2.462E-Ol 5.939E-Ol 3.084E-01 2.618E 00 3.996E-Ol 4.101E-Ol 8.711E-Ol 9.049E-02
6. OOOE-O 1 3.151E-01 3.499 E-Ol 2.092E-Ol 5.196E-01 2.246E-01 2.766E 00 3. 625E-0 1 3.594E-Ol 7.923E-Ol 7.282E-02
8.OOOE-O 1 2.782E-Ol 3.010E-Ol 1.776E- 01 4.551E-Ol 1.507E-01 3.137E 00 3.326E-Ol 3.150E-Ol 7.201E-Ol 5.847E-02
1.000E 00 2.454E-01 2 .693E-0 1 1.507E-Ol 3.992E-01 9.263E-02 3.826E 00 3.094E-Ol 2.761E-Ol 6.562E-Ol 4.684E-02



PROTONS ALPHAS LITHIU!! BERYL. SORON CARB::>N NITRO. JXYGEN FLUOR. NEON !!AGNES. SILICON SULFUR ARGON CALCIU!'! IRON
840.000 6.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

50.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005

GA!!!!A A1/A2 A2/A3 A3/A4 A4/A5 A5/A6 Z1/Z2 Z2/Z3 P1/Al Al1Z1
-6.000E 00 1.174E 01 4.889E 03 6.103E 01 9.818E 02 6.0421':01 3.005E 01 3.015E 04 6.416E 02 2.9081':02
-5.800E 00 1.051E 01 3.039E 03 5.121E 01 8.025E 02 5.148E01 2.610E 01 2.173E 04 5.416E 02 2.294E 02
-5.600E 00 9.402E 00 1.905E 03 4.296E 01 6.561E 02 4.388E 01 2.266E 01 1.577E 04 4.581E 02 1.810E 02
-5.400E 00 8.398E 00 1.205E 03 3.603E 01 5.364E 02 3.741E 01 1.968E 01 1.154E 04 3.890E 02 1.429E 02
-5.200E 00 7.493E 00 7.703E 02 3~021E 01 4.387E 02 3.192E 01 1.709E 01 8.519E 03 3.327E 02 1.129E 02
-5.000E 00 6.677E 00 4.976E 02 2.532E 01 3.589E 02 2.725E 01 1.484E 01 6.342E 03 2.875E 02 8.928E 01
-4.800E 00 5.944E 00 3.250E 02 2.122E 01 2.936E 02 2.328E 01 1.289E 01 4.764E 03 2.521E 02 7.073E 01
-4.600E 00 5.285E 00 2.148E 02 1.778E 01 2.403E 02 1.990E 01 1.119E 01 3.611E 03 2.253E 02 5.614E 01
-4.400E 00 4.694E 00 1.437E 02 1.489E 01 1.966E 02 1.703E 01 9.706E 00 2.762E 03 2.058E 02 4.469E 01
-4.200E 00 4.165E 00 9.731E 01 1.246E 01 1.609E 02 1.459E 01 8.419E 00 2.132E 03 1.924E 02 3.569E 01
-4.000E 00 3.693E 00 6.676E 01 1.042E 01 1.318E 02 1.251 E 01 7.300E 00 1.660E 03 1.841E 02 2.863E 01
-3.800E 00 3.274E 00 4.641E 01 8.711E 00 1.079E 02 1.075E 01 6.325E 00 1.304E 03 1.797E 02 2.308E 01
-3.600E 00 2.901E 00 3.269E 01 7.275E 00 8.828E 01 9.244E 00 5.478E 00 1.032E 03 1.781E 02 1.873E 01
-3.400E 00 2.572E 00 2.334E 01 6.071E 00 7.224E 01 7.970E 00 4.741E 00 8.233E 02 1.782E02 1.530E 01
-3.200E 00 2.281B 00 1.690B 01 5.061E 00 5.909B 01 6.888B 00 4.101B 00 6.6161':02 1.790E 02 1.261E 01
-3.000E 00 2.025E 00 1.241E 01 4.213E 00 4.829E 01 5.971E 00 3.544E 00 5.353E 02 1.796E 02 1.049E 01
-2.800E 00 1.800E 00 9~242B 00 3.503E 00 3.941E 01 5.196E 00 3.061E 00 4.351B 02 1.792E 02 8.825E 00
-2.600B 00 1.602E 00 6.982E 00 2.907E 00 3.210E 01 4.543E 00 2.642E 00 3.567E 02 1.772B 02 7.507B 00
-2.400B 00 1.429E 00 5.352E 00 2.408E 00 2.606B 01 3.997E 00 2.279E 00 2.936E 02 1.732E 02 6.464E 00
-2.2 ODE 00 1.276E 00 4.161E 00 1.990E 00 2.106B 01 3.544E 00 1.964E 00 2.428E 02 1.612E 02 5.636E 00
-2.000E 00 1.141E 00 3.282B 00 1.641E 00 1.690E 01 3.176E 00 1.692E 00 2.017E 02 1.591B 02 4.975E 00
-1.800E 00 1.021E 00 2.623B 00 1.349E 00 1.344B 01 2.884E 00 1.457E 00 1.682E 02 1.493E 02 4.444E 00
-1.600B 00 9.148E-Ol . 2.125E 00 1.105E 00 1.055B 01 2.665E 00 1.254E 00 1.408E 02 1.383E 02 4.015E 00
-1.400E 00 8.192E-01 1.743E 00 9.021E-Ol 8.140B 00 2.519E 00 1.079E 00 1.182E 02 1.264E 02 3.664B 00
-1.2ooE 00 7.329E-01 1.446B 00 7.333E-Ol 6.136E 00 2.449E 00 9.274E-Ol 9.958E 01 1.142E 02 3.374E 00
-1.000E 00 6.548E-Ol 1.213E 00 5.932E-Ol 4.495E 00 2.465E 00 7.972E-Ol 8.411E 01 1.021E 02 3.132E 00
-8.000E-Ol 5.838E-Ol 1.028E 00 4.773E-01 3.185E 00 2.582E 00 6.851E-Ol 7.121E 01 9.047E 01 2.925E 00
-6.000E-Ol 5.192E-Ol 8.791 E-O 1 3.819E-01 2.175E 00 2.825E 00 5.886E-01 6.043E 01 7.952E 01 2.747E 00
-4.000E-Ol 4.603E-01 7.582B-Ol 3.036B-Ol 1.430B 00 3.233E 00 5.057E-Ol 5.138B 01 6.943E 01 2.590B 00
-2.000B-Ol 4.067E-Ol 6.589B-Ol 2.397E-Ol 9.081E-Ol 3.864B 00 4.344E-01 4.377E 01 6.027E 01 2.450E 00

1.824E-05 3.580E-Ol 5.767B-01 1.879E-Ol 5.590B-Ol 4.803E 00 3.731E-Ol 3.735E 01 5.207E 01 2.323E 00
2.000E-01 3.139E-Ol 5.0818-01 1.462E-Ol 3.356E-Ol 6.176E 00 3.205B-Ol 3.192B 01 4.480E 01 2.206E 00
4.000B-Ol 2.741E-Ol 4.502E-Ol 1.128E-Ol 1.977E-Ol 8.166B 00 2.753E-01 2.732E 01 3.843E 01 2.096E 00
6.OOOE-O 1 2. 384E- 01 4.0 12E-0 1 8.627E-02 1.149B-Ol 1.105B 01 2.366E-Ol 2.341 E 01 3.287E 01 1.993E 00
8.000B-Ol 2.064E-Ol 3.593B-Ol 6.544E-02 6.619E-02 1.522E 01 2.033B-Ol 2.009E 01 2.805E 01 1.895E 00
1.000E 00 1.780E-Ol 3.234 E-O 1 4.922E-02 3.793E-02 2.128E 01 1.748B-Ol 1.725E 01 2.390E 01 1.801B 00
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PROTONS ALPHAS LITHIUII BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON IIAGNES. SILICON SULFUR APGON CALCIUII IRON
8q 0.000 6.000 0.0 0.0 0.0 0.q90 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

50.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005
GAMMA P2/Al P3/A2 P4/A3 P5/AQ P7/A5 P8/A6 Al/Z1 A3/Z2

-6.000E 00 1.578E 02 3.073E 02 1.027E 02 8.Q 18E 01 9.101E 03 3.389E 03 2.908E 02 1.522E-Ol
-5.800E 00 1.358E 02 2.494E 02 1.039E 02 8.321E 01 8.041E 03 2.976E 03 2.294E 02 1.874E-0 1
-5.600E 00 1.110E 02 2.026E 02 1.050E 02 8.187E 01 6.126E 03 2.614E 03 1.810E 02 2.291E-Ol
-5.QOOE 00 1.010E 02 1.647E 02 1.061E 02 8.012E 01 5.676E 03 2.295E 03 1.429E 02 2.718E-Ol
-5.200E 00 8.739E -01 1.341E 02 1.073E 02 1.913E 01 4.831E 03 2.014E 03 1.129E 02 3.343E-Ol
-5.000E 00 7.613E 01 1.095E 02 1.084E 02 1.885E 01 4.145E 03 1.168E 03 8.928E 01 3.989E-Ol
-4.800E 00 6.101E 01 8.998E 01 1.096E 02 1.805E 01 3.583E 03 1.551E 03 7.013E 01 4.718E-Ol
-4.600E 00 5.994E 01 7.460E 01 1.101E 02 1.130E 01 3.118E 03 1.361E 03 5.614E 01 5.533E-Ol
-4.400E 00 5.483E 01 6.214E 01 1.118E 02 1.658E 01 2.729E 03 1.194E 03 4.469E 01 6.433E-0 1
-4.200E 00 5.161E 01 5.385E 01 1.129E 02 7.586E 01 2.401E 03 1.047E 03 3.569E 01 1.415E-Ol
-4.000E 00 5.023E 01 4.753E 01 1.140E 02 1.510E 01 2.120E 03 9.180E 02 2.863E 01 8.476E-Ol
-3.800E 00 5.062E 01 4.341E 01 1.151E 02 1.430E 01 1.879E 03 8.041E 02 2.308E 01 9.611E-Ol
-3.600E 00 5.269E 01 4.120E 01 1.162E 02 1.343E 01 1.668E 03 7.052E 02 1.873E 01 1.082E 00
-3.400E 00 5.633E 01 4.066E 01 1.113E 02 1.246E 01 1.483E 03 6.118E 02 1.530EOl 1.209E 00
-3.200E 00 6.134E 01 4.153E 01 1.184E 02 1.138E 01 1.319E 03 5.411E 02 1.261E 01 1.342E 00
-3.000E 00 6.151E 01 4.362E 01 1.194E 02 7.011E 01 1.113E 03 4.138E 02 1.049E 01 1.480E 00
-2.800E 00 1.452E 01 4.667E 01 1.204E 02. 6.882E 01 1.040E 03 4.148E 02 8.825E 00 1.624E 00
-2.600E 00 8.204E 01 5.041E 01 1.215E 02 6.730E 01 9.198E 02 3.630E 02 1.507E 00 1.173E 00
-2.400E 00 8.967E 01 5.471E 01 1.225E 02 6.561E 01 8.095E 02 3.116E 02 6.464& 00 1.927E 00
-2.200E 00 9.703E 01 5.932E 01 1.235E 02 6.374E 01 1.016E 02 2.778& 02 5.636E 00 2.085E 00
-2.000E 00 1.038E 02 6.389E 01 1.244E 02 6.168E 01 6.127E 02 2.430E 02 4.975E 00 2.248E 00
-1.800E 00 1.096E 02 6.824E 01 1.254E 02 5.943E 01 5.240E 02 2.125E 02 4.444E 00 2.417E 00
-1.600E 00 1.143E 02 7.218E 01 1.264E 02 5.699E 01 4.407E 02 1.858E 02 4.015E 00 2.590E 00
-1.400E 00 1.118E 02 7.555E 01 1.273E 02 5.435E 01 3.628E 02 1.625E 02 3.664E 00 2.768E 00
-1.200E 00 1.200E 02 7.825E 01 1.282E 02 5.154E 01 2.907E 02 1.421E 02 3.314E 00 2.953E 00
-1.000E 00 1.211E 02 8.019E 01 1.291E 02 4.851E 01 2.255E 02 1.243E 02 3.132E 00 3.143E 00

.-8. OOOE-O 1 1.212E 02 8.136E 01 1.300E 02 4.545E 01 1.686& 02 1.088E 02 2.925E 00 3.339E 00
V -6.000E-01 1.203E 02 8.175E 01 1.309E 02 4.222E 01 1.212E 02 9.538E 01 2.141E 00 3.543E 00

-4.000E-Ol 1.187E 02 8.141E 01 1.318& 02 3.891E 01 8.400E 01 8.372E 01 2.590E 00 3.753E 00
-2.OOOE-O 1 1.165E 02 8.040E 01 1.327E 02 3.556E 01 5.645E 01 7.365E 01 2.450E 00 3.911E 00

1.824E-05 1.139E 02 7.878E 01 1.336E 02 3.222E 01 3.723E 01 6.500E 01 2.323E 00 4.198E 00
2.000E-Ol 1.109E 02 7.663E 01 1.345E 02 2.891E 01 2.451E 01 5.762E 01 2.206E 00 4.433E 00
4.000E-Ol 1.077E 02 7.403E 01 1.354E 02 2.570E 01 1.648E 01 5.140E 01 2.096E 00 4.677E 00
6.000E-Ol 1.043E 02 7.107E 01 1.363E 02 2.263E 01 1.157E 01 4.623E 01 1.993E 00 4.931E 00
8.000E-Ol 1.009E 02 6.783E 01 1.372E 02 1.973E 01 8.664E 00 4.204E 01 1.895E 00 5.195E 00
1.000E 00 9.738E 01 6.437E 01 1.381E 02 1.103E 01 6.912E 00 3.877E 01 1.801E 00 5.410E 00
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PROTONS ALPHAS LITHIUI'I BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON I'IAGNES.SILICON SULFUR ARGON CALCIUI'I IRON840.000 1.0.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

GAPI IIA Pl/P2 P2/P3 P3/P4 P4/P5 P5/P6 P6/P7 P7/P8 P8/P9 P9/Pl0 Pl0/Pll-6.000E 00 1I.123E 00 6.058E 00 1.461E 04 6.641E 01 7.101E 00 -2.335E 02 2.017E 01 2.937E 01 2.962E 01 2.727E 01-5.800E 00 4.050E 00 5.158E 00 7.299E 03 5.811E 01 6.941E 00 1.836E 02 1.836E 01 2.567E 01 2.622E 01 2.344E 01 -.l-5.600E 00 3.984E 00 5.468E 00 3.683E 03 5.074E 01 6.141E 00 1.451E 02 1.623E 01 2.244E 01 2.323E 01 2.013E 01 I-'ro-5.400E 00 3.928E 00 5.191 E 00 1.818E 03 4.411E 01 6.524E 00 1.161E02 1.434E 01 1.962E 01 2.059E 01 1.727E 01-5.200E 00 3.885E 00 4.930E 00 9.100E 02 3.822E 01 6.212E 00 9.435E 01 1.268E 01 1.715E 01 1.826E 01 1.480E 01 '"d
1'1-5.000E 00 3.855E 00 4.691E 00 5.084E 02 3.302E 01 5.992E 00 7.703E _01 1.120E 01 1.499E 01 1.621E 01 1.261E 01 0
r-t-4.800E 00 3.838E 00 4.1178E 00 2.112E 02 2.846E 01 5.688E 00 6.348E 01 9.895E 00 1.311E 01 1.439E 01 1.083E 01 0::s-4.600E 00 3.826E 00 4.295E 00 1.419E 02 2.448E 01 5.365E 00 5.279E 01 B.141E 00 1.146E 01 1.219E 01 9.24BE 00 <,

'"-4.400E 00 3.808E 00 4.144E 00 8.291 E 01 2.103E 01 5.029E 00 4.428E 01 1.720E 00 1.002E 01 1.131E 01 1.884E 00 ,.....
"0-4.200E 00 3.768E 00 4.022E 00 4.B05E 01 1.803E 01 4.681E 00 3.743E 01 6.817E 00 8.763EOO 1.012E 01 6.711E 00 ::r
'"-4.000E 00 3.689E 00 3.916E 00 2.B99E 01 1.545E 01 4.345E 00 3.181 E 01 6.018E 00 7.663E 00 9.008E 00 5.703E 00 n-3.800E 00 3.560E 00 3.Bl0E 00 1.832E 01 1.323E 01 4.001E 00 2.731E 01 5.313E 00 6.102E 00 8.026E 00 4.838E 00 W-3.600E 00 3.381E 00 3.683E 00 1.211E 01 1.133E 01 3.619E 00 2.354E 01 4.689E 00 5.862E 00 7.158E 00 4.091E 00-3.400E 00 3.160E 00 3.521E 00 8.504E 00 9.693E 00 3.365E 00 2.040E 01 4.131E 00 5.127E 00 6.388E 00 3.463E 00-3.200E 00 2.913E 00 3.319E 00 6.223E 00 8.296E 00 3.066E 00 1.715E 01 3.650E 00 4.485E 00 5.706E 00 2.922E 00-3.000E 00 2.656E 00 3.083E 00 4.740E 00 1.102E 00 2.185E 00 1.551E 01 3.220E 00 3.924E 00 5.100E 00 2.460E 00-2.800E 00 2.401E 00 2.826E 00 3.729E 00 6.083E 00 2.523E 00 1.359E 01 2.839E 00 3.433E 00 4.563E 00 2.066E 00-2.600E 00 2.151E 00 2.562E 00 3.001E 00 5.214E 00 2.281E 00 1.195E 01 2.504E 00 3.004E 00 4.086E 00 1.732E 00-2.400E 00 1.930E 00 2.303E 00 2.469E 00 4.472E 00 2.051E 00 1.053E 01 2.208E 00 2.628E 00 3.662E 00 1.448E 00-2.200E 00 1.722E 00 2.057E 00 2.054E 00 3.839E 00 1.852E 00 9.294E 00 1.946E 00 2.300E 00 3.285E 00 1.20BE 00-2.000E 00 1.533E 00 1.829E 00 1.124E 00 3.299E 00 1.664E 00 8.221E 00 1.716E 00 2.013E 00 2.950E 00 1.005E 00-1.800E 00 1.363E 00 1.621E 00 1.456E 00 2.839E 00 1.1192E 00 7.283E 00 1.513E 00 1.162EOO 2.651E 00 8.343E-01-1.600E 00 1.210E 00 1.432E 00 1.235E 00 2.445E 00 1.336E 00 6.461E 00 1.334E 00 1.543E 00 2.385E 00 6.901E-01-1.400E 00 1.074E 00 1.264E 00 1.050E 00 2.109E 00 1.l94E 00 5.140EOO 1.117E 00 1.351E 00 2.147E 00 5.704E-01-1.200E 00 9.519E-Ol 1.114E 00 8.9111E-Ol 1.B22E 00 1.065E 00 5.101E 00 1.039E 00 1.183E 00 1.935E 00 4.698E-Ol-1.000E 00 8.434E-Ol 9.B04E-Ol 1.621E-Ol 1.516E 00 9.468E-Ol 4.552E 00 9.111E-Ol 1.036E 00 1.746E 00 3.859E-Ol-8.000E-Ol 1.469E-Ol B.625E-Ol 6.491E-Ol 1.365E 00 8.384E-Ol 4.066E 00 8.119E-Ol 9.010E-Ol 1.517E 00 3.161E-Ol-6.000E-Ol 6.612E-Ol 7.583E-Ol 5.539E-Ol 1.184E 00 7.3BOE-Ol 3.646E 00 1.197E-Ol 7.944E-Ol 1.425E 00 2.583E-01-4.000E-Ol 5.850E-Ol 6.664E-Ol 4.721E-Ol 1.028E 00 6.438 E-O 1 3.281E 00 6.398E-Ol 6.958E-Ol 1.289E 00 2.105E-Ol-2.000E-Ol 5.113E-Ol 5.855E-Ol 4.022E-Ol 8.944E-Ol 5.541E-Ol 2.992E 00 5.711E-Ol 6. 096E-0 1 1.167E 00 1.711E-011.824E-05 4.513E-Ol 5.142E-Ol 3.424E-Ol 1.192E-Ol 4.66BE-Ol 2.166E 00 5.124E-01 5.341E-01 1.058E 00 1.381E-Ol2.000E-Ol 4.041E-0 1 4.515E-Ol 2.913E-Ol 6.198E-Ol 3.B06E-Ol 2.622E 00 4.632E-Ol 4.679E-01 9.600E-01 1.122E-Ol4.000E-Ol 3.570E-Ol 3.964E-Ol 2.471E-Ol 5.939E-Ol 2.958E-Ol 2.581E 00 4.228E-Ol 4.10lE-01 8.711E-01 9.049E-026.OOOE-O 1 3.152E-Ol 3.4 79E- 01 2.104E-Ol 5.196E-Ol 2.154E-Ol 2.671E 00 3.908E-Ol 3.594E-Ol 7.923E-01 7.282E-028.000E-Ol 2.782E-Ol 3.053E-Ol 1.786E-Ol 4.552E-Ol 1.449E-Ol 2.958E 00 3.670E-Ol 3.150E-Ol 7.207E-01 5.8117E-021.000E 00 2.454E-Ol 2.679E-Ol 1.515E-Ol 3.993E-Ol 8.952E-02 3.1187E 00 3.514E-Ol 2.761E-Ol 6.562E-Ol 1I.68I1E-02
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PROTONS ALPHAS L!THIUM BERYL. BOBON CARBON NITRO. OXYGEN PLOOR. NEON "AGNES. SILICON SOLFUR ARGON CALCIUM IRON840.000 10.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.121 0.182 0.101 0.025 0.0 0.0 0.02850.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005

GAl'lr.A A1/A2 A2/A3 A3/A4 A4/A5 A5/A6 Z1/Z2 Z2/Z3 P1/A1 A 1/Z1-6.000E 00 1.115E 01 2.946E 03 1.043E 01 8.504E 02 6.023E 01 3.005E 01 3.015E 04 6.544E 02 2.913E 02-5.800E 00 1.052E 01 1.832E 03 5.898E 01 6.966E 02 5.129E 01 2.610E 01 2.113E 04 5.544E 02 2.299E 02-5.600E 00 9.416E 00 1.150E 03 4.939E 01 5.101E 02 4.369E 01 2.266E 01 1.511E 04 4.101E 02 1.816E 02-5.400E 00 8.411E 00 1.285E 02 4.134E 01 4.616E 02 3.123E01 1.968E 01 1.154E 04 4.012E 02 1.436E 02-5.200E 00 1.511E 00 4.663E 02 3.460E 01 3.833E 02 3.1HE 01 1.109E 01 8.519E 03 3.442E 02 1.131E 02-5.000E 00 6.101E 00 3.018E 02 2.895E 01 3.142E 02 2.101E 01 1.484E 01 6.342E 03 2.982E 02 9.016E 01-4.800E 00 5.981E 00 1.916E 02 2.422E 01 2.511E 02 2.310E 01 1.289E 01 4.164E 03 2.611E 02 1.169E 01-4.600E 00 5.331E 00 1.310E 02 2.025E 01 2.114E 02 1.912E 01 1.119E 01 3.611E 03 2.334E 02 5.120E 01-4.400E 00 4.150E 00 8.802E 01 1.693E 01 1.134E 02 1.685E 01 9.106E 00 2.162E03 2.121E 02 4.584E 01-4.200E 00 4.233B 00 5.993E 01 1.415E 01 1.423E 02 1.441 E 01 8.419E 00 2.132E 03 1.966E 02 3.694E 01-4.000E 00 3.114E 00 4.13.8E 01 1.182E 01 1.168E 02 1.233E 01 7.300E 00 1.660E 03 1.851E 02 2.996E 01-3.800E 00 3.368E 00 2.898E 01 9.864E 00 9.594E 01 1.057E 01 6.325E 00 1.304E 03 1.181E 02 2.449E 01-3.600E 00 3.010E 00 2.061E 01 8.229B 00 1.880E 01 9.062E 00 5.418E 00 1.032E 03 1.121E 02 2.020E 01-3.400E 00 2.695E 00 1.481E 01 6.860E 00 6.413E 01 1.184E 00 4.141E 00 8.233E 02 1.685E 02 1.684E 01-3.200E 00 2.418E 00 1.090E 01 5.114E 00 5.316E 01 6.698E 00 4.101E 00 6.616E 02 1.645E 02 1.420E 01-3.000E 00 2.176B 00 8.113E 00 4.154E 00 4.366E 01 5.115E 00 3.544E 00 5.353E 02 1.600E 02 1.212E 01-2.800E 00 1.962E 00 6.133E 00 3.952E 00 3.583E 01 4.993E 00 3.061E 00 4.351E 02 1.545E 02 1.049E 01-2.600E 00 1.114E 00 4.108E 00 3.281E 00 2.938E 01 4.331E 00 2.642E 00 3.567E 02 1.416E 02 9.198E 00-2.400E 00 1.607E 00 3.668E 00 2.119E 00 2.405E 01 3.112E 00 2.219E 00 2.936E 02 1.394E 02 a.112E 00-2.200E 00 1.459E 00 2.900E 00 2.251E 00 1.963B 01 3.303E 00 1.964E 00 2~428E 02 1.299E 02 1.352E 00-2.000E (10 1.325E 00 2.325E 00 1.859E 00 1.596B 01 2.914E 00 1.692E 00 2.017E 02 1.196E 02 6.691E 00-1.800E 00 1.204E 00 1.881E 00 1.532E 00 1.289E 01 2.595E 00 1.451E 00 1.682E 02 1.089B 02 6.154E 00-1.600E 00 1.093B 00 1.551E 00 1.259E 00 1.032E 01 2.341E 00 1.254E 00 1.408E 02 9.195E 01 5.111E 00-1.400E 00 9.912E-01 1.289E 00 1.032E 00 8.149E 00 2.149E 00 1.019E 00 1.182E 02 8.121E 01 5.340E 00-1.200E 00 8.914E-01 1.081E 00 8.431E-01 6.320E 00 2.011E 00 9.214E-01 9.958E 01 1.101B 01 5.025E 00-1.000E 00 8.101E-01 9.154E-01 6.810E-01 4.784E 00 1.950E 00 7.972E-01 8.411E 01 6.151E 01 4.153E 00-8.000E-01 1.303E-01 1.812B-01 5.510E-01 3.510E 00 1.954E 00 6.851E-01 1.121E 01 5.886 E 01 4.512E 00-6.000E-01 6.560B-01 6.114E-01 4.491E-01 2.482E 00 2.044E 00 5.886E-01 6.043E 01 5.099E 01 4.295E 00-4.000E-01 5.813E-01 5.809B-01 3.611E-01 1.685E 00 2.240E 00 5.051E-01 5.138E 01 4.399B 01 4.091E 00-2.000E-01 5.240E-01 5.054E-01 2.885E-01 1.091E 00 2.517E 00 4.344E-01 4.311E 01 3.180E 01 3.913E 001.824E-05 4.659E-01 4.421B-01 2.290E-01 6.812E-01 3.105E 00 3.731E-01 3.135E 01 3.239B 01 3.139E 002.000E-01 4.126E-01 3.885E-01 1.806E-01 4.162E-01 3.898E 00 3.205E-01 3.192E 01 2.169E 01 3.514E 004.000E-01 3.641E-01 3.431 E-01 1.414E-Ol 2.455E-01 5.066E 00 2.753E-01 2.132E 01 2.361E 01 3.415E 006.000E-01 3.200E-01 3.042E-01 1.099E-01 1.420E-01 6.112E 00 2.366E-01 2.341E 01 2.011E 01 3.261E 008.00DE-01 2.801E-01 2.108E-01 8.411E-02 8.100E-02 9.256E 00 2.033E-01 2.009E 01 1.110E 01 3.111E 00
1.OOOE 00 2.442E-01 2.420B-01 6.411E-02 4.584E-02 1.281E 01 1.748E-0 1 1.125E 01 1.452E 01 2.966E 00
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PROTONS ALPHAS LITHIU!! BERYL. BORON CARBON NITRO. OXYGEN PLUOR. NEON !!AGNES. SILICON SULFUR ARGON CALeIU!! IRON81J0.000 10.000 0.0 0.0 0.0 O.1J90 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.02850.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005
GA!!!!A P2/Al P3/A2 PIJ/A3 P5/A4 P7/A5 P8/A6 A1/Z1 A3/Z2-6.000E 00 1.587E 02 3.080E 02 6.211E 01 6.587E 01 7.883E 03 2.033E 03 2.913E 02 2.528E-Ol-5;800E 00 1.369E 02 2.502E 02 6.281E 01 6.369E 01 6.392E 03 1.786E 03 2.299E 02 -3.-112E-Ol-5.600E 00 1.181E 02 2.034E 02 6.352E 01 6.182E 01 5.228E 03 1.568E03 1.816E 02 3.802E-Ol-5.400E 00 1.021E 02 1.656E 02 6.423E 01 6.020E 01 4.315E 03 1.377E 03 1 .1J3 6E 02 4.609E-Ol-5.200E 00 8.860E 01 1.351E 02 6.494E 01 5.879E 01 3.593E 03 1.209E 03 1.137E 02 5.543E-Ol-5.000E 00 7.73IJE 01 1.106E 02 6.565E 01 5.756E 01 3.019E 03 1.061E 03 9.016E 01 6.611E-Ol-4.800E 00 6.818E 01 9.108E 01 6.636E 01 5.61J7E 01 2.558E 03 9.309E 02 7.169E 01 7.816E-0 1-4.600E 00 6.101E 01 7.572E 01 6.708E 01 5.549E 01 2.186E 03 8.167E 02 5.720E 01 9.160E-Ol-4.400E 00 5.571E 01 6.385E 01 6.779E 01 5.1J59E 01 1.882E 03 7.164E 02 4.584E 01 1.064E 00-4.200E 00 5.218E 01 5.493E 01 6.8S1E 01 5.374E 01 1.632E 03 6.283E 02 3.694 E 01 1.226E 00-4.000E 00 5.033E 01 4.850E 01 6.922E 01 5.293E 01 1.423E 03 5.508E 02 2.996E 01 1.400E 00-3.800E 00 5.001E 01 4.421E 01 6.994E 01 5.213E 01 1.248E 03 4.828E 02 2.449E 01 1.587E 00-3.600E 00 5.108E 01 4.174E 01 7.065E 01 5.133E 01 1.099E 03 4.231E 02 2.020E 01 1.784E 00-3.400E 00 5.B2E 01 4.081E 01 7.136E 01 5.050E 01 9.714E 02 3.707E 02 1.684E 01 1.992E 00-3.200E 00 5.647E 01 4.115E 01 7.207E 01 4.963E 01 8.606E 02 3.247E 02 1.420E 01 2.209E 00-3.000E 00 6.025E 01 4.252E 01 7.277E 01 4.871E 01 7.635E 02 2.844E 02 1.212E 01 2.435E 00

( -2.800E 00 6.433E 01 4.467E 01 7.347E 01 4.773E 01 6.777E 02 2.490E 02 1.049E 01 2.668E 00-2.600E 00 6.841E 01 4.736E 01 7.416E 01 4.667! 01 6.012E 02 2.179E 02 9.198E 00 2.910E 00-2.400E 00 7.219E 01 5.038E 01 7.485E 01 4.552E 01 5.322E 02 1.907E 02 8.172E 00 3.158E 00-2.200E 00 7.S45E 01 S.349E 01 7.5S4E 01 4.428E 01 4.695E 02 1.669E 02 7.352E 00 3.414E 00-2.000E 00 7.804E 01 5.6S2E 01 7.622E 01 4.294E 01 4.119E 02 1.460E 02 6.691E 00 3.677E 00-1.800E 00 7.987E 01 5.932E 01 7.690E 01 4.1S0E 01 J.S84E 02 1.277E 02 6.1S4E 00 3.947E 00-1.600E 00 8.094E 01 6.175E 01 7.7S7E 01 3.995E 01 3.084E 02 1.118E 02 5.711E 00 4.225E 00-1.400E 00 8.128E 01 6.374E 01 7.824E 01 3.830E 01 2.613E 02 9.782E 01 5.340E 00 4.510E 00-1.200E 00 8.097E 01 6.525E 01 7.890E 01 J.654E 01 2.169E 02 8.566E 01 5.025E 00 4.804E 00-1.000E 00 8.011E 01 6.624E 01 7.9S6E 01 J.469E 01 1.7S3E 02 7.508E 01 4.7SJE 00 5.106E 00-8.000E-Ol 7.880E 01 6.672E 01 8.022E 01 J.275E 01 1.371E 02 6.589E 01 4.512E 00 5.418E 00-6. OOOE-O 1 7.713E 01 6.673E 01 8.088E 01 3.07JE 01 1.033E 02 S.79JE 01 4.295E 00 5.740E 00-4.000E-Ol 7.520E 01 6.627E 01 8.1S4E 01 2.864E 01 7.49SE 01 5.108E 01 4.097E 00 6.073E 00-2.000E-Ol 7.308E 01 6.S41E 01 8.219E 01 2.651E 01 5.249E 01 4.521E 01 3.913E 00 6.417E 001.824E-05 7.08lE 01 6.417E 01 8.284E 01 2.435E 01 3.584E 01 4.023E 01 3.739E 00 6.774E 002.OOOE-Ol 6.8S1E 01 6.261E 01 8.3S0E 01 2.218E 01 2.426E 01 3.606 E 01 J.S74E 00 7.144E 004.000E-Ol 6.615E 01 6.076E 01 8.416E 01 2.004E 01 1.663E 01 3.263E 01 3.415E 00 7.S28E 006.000E-Ol 6.380E 01 S.867E 01 8.482E 01 1.794E 01 1.182E 01 2.990E 01 3.261E 00 7.927E 008.000E-Ol 6.146E 01 5.638E 01 8.549E 01 1.591E 01 8.895E 00 2.784E 01 3.111E 00 8.342E 001.000E 00 5.917E 01 S.392E 01 8.616E 01 1.398E 01 7.157E 00 2.642E 01 2.966E 00 8.773E 00
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.... ·.i_ ... i_ .... __ .. - .. ...- '.) - _1"
PROTONS ALPHAS LITHIU!! BERYL. BORON CARBON NITRO. OXYGEN PLUOR. NEON !!AGNES. SILICON SULFUR ARGON CALCIU!! IRON84 0.000 15.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.121 0.182 0.107 0.025 0.0 0.0 0.028

GAM!!A Pl/P2 P2/P3 P3/P4 P4/PS PS/P6 P6/P1 P7/P8 P8/P9 P9/Pl0 Pl0/Pll-6.000E 00 4.192E 00 6.092E 00 1.459E 04 S.897E 01 6.076E 00 3.092E 02 2.077E 01 2.937E 01 2.962E 01 2.121E 01-S.800E 00 4.121E 00 5.798E 00 7.302E 03 5.234E 01 5.950E 00 2.392E 02 1.836E 01 2;-567E 01 2.622E 01 2.344E 01 -.:I-5.600E 00 4.068E 00 5.514E 00 3.692E 03 4.622E 01 5.810E 00 1.866E 02 1.623E 01 2.244E 01 2.323E 01 2.013E 01 I-'w-5.400E 00 4.018E 00 5.242E 00 1.889E 03 4.064E 01 5.653E 00 1.468E 02 1.434E 01 1.962E 01 2.0S9E 01 1.727E 01-5.200E 00 3.978E 00 4.987E 00 9.789E 02 3.S58E 01 5.IH7E 00 1.166E 02 1.268E 01 1~715E 01 1.826E 01 1.480E 01 '<I
0;-5.000E 00 3.948E 00 4.751E 00 5.155E 02 3.103E 01 5.278E 00 9.346E 01 1.120E 01 1.499E 01 1.621E 01 1.267E 01 0
r-t-4.800E 00 3.926E 00 4.539E 00 2.766E 02 2.697E 01 5.059E 00 7.564E 01 9.895E 00 1.311E 01 1.439E 01 10083E 01 0
::l-4.600E 00 3.903E 00 4.353E 00 1.519E 02 2.338_E 01 4.819E 00 6.180E 01 8.741E 00 1.146E 01 1.279E 01 9.248E 00 <,
P>-4.400E 00 3.870E 00 4.193E 00 8.S75E 01 2.021E 011 4.563EOO 5.096E 01 7.720E 00 1.002E 01 1.137E 01 7.884E 00 .....
-e-4.200E 00 3.812E 00 4.056E 00 5.009E 01 1.744E 01 4.295E 00 4.240E 01 6.817E 00 8.763E 00 1.012E 01 6.711E 00 :r
P>-4.000E 00 3.715E 00 3.930E 00 3.044E 01 1.502E 01 4.018E 00 3.558E 01 6.019E 00 7.663E 00 9.008E 00 5.703E 00-3.800E 00 3.572E 00 3.801E 00 1.93SE 01 1.292E 01 3.738E 00 3.009E 01 5.313E 00 6.702E 00 8.026E 00 4.838E 00 \J1-3.600E 00 3.382E 00 3.653E 00 1.290E 01 1.110E 01 3.459E 00 2.563E 01 4.689E 00 _5.862E 00 7.158E 00 4.097E 00 ?'-3.400E 00 3.156E 00 3.475E 00 9.018E 00 9.530E 00 3.186E 00 2.197E 01 4.138E 00 S.127E 00 6.388E 00 3~463E 00-3.200E 00 2.907E 00 3.264E 00 6.587E 00 8.180E 00 2.921E 00 1.895E 01 3.651E 00 4.485E 00 5.706E 00 2.922E 00-3.000E 00 2.650E 00 3.026E 00 4.998E 00 7.020E 00 2.668E 00 1.642E 01 3.221E 00 3.924E 00 5.100E 00 2.460E 00-2.800E 00 2.397E 00 2.772E 00 3.912E 00 6.025E 00 2.428E 00 1.429E 01 2.841E 00 3.433E 00 4.563E 00 2.066E 00-2.600E 00 2.155E 00 2.514E 00 3.137E 00 5.173E 00 2.203E 00 1.249E 01 2.505E 00 3.004E 00 4.086E 00 1.732E 00-2.400E 00 1.929E 00 2.262E 00 2.563E 00 4.443E 00 1.993E 00 1.095E 01 2.210E 00 2.628E 00 3.662E 00 1.448E 00-2.200E 00 1.721E 00 2.023E 00 2.121E 00 3.819E 00 1.798E 00 9.628E 00 1.949E 00 2.300E 00 3.285E 00 1.208E 00-2.000E 00 1.533E 00 1.801E 00 1.773E 00 3.286E 00 1.619E 00 8.487E 00 1.719E 00 2.013E 00 2.950E 00 1.005E 00-1.800E 00 1.363E 00 1.597E 00 1.491E 00 2.829E 00 1.4S4E 00 7.497E 00 1.516E 00 1.762E 00 2.651E 00 8.343E-Ol-1.600E 00 1.210E 00 1.413E 00 1.261E 00 2.439E 00 1.303E 00 -6.636E 00 1.338E 00 1.543E 00 2.385E 00 6.907E-Ol-1.400E 00 1.074E 00 1.248E 00 1.069E 00 2.105E 00 1.165E 00 5.883E 00 1.182E 00 1.351E 00 2.147E 00 5.704E-Ol-1.200E 00 9.521E-Ol 1.101E 00 9.084E-Ol 1.819E 00 1.038E 00 5.226E 00 1.045E 00 1.183E 00 1.935E 00 4.698E-Ol-l.OOOE 00 8.437E-Ol 9.700E-Ol 7.728E-Ol 1.574E 00 9.216E-Ol 4.650E 00 9. 251E-0 1 1.036E 00 1.746E 00 3.859E-01-8.000E-Ol 7.472E-Ol 8.539E-Ol 6.579E-Ol 1.363E 00 8.145E-01 4.148E 00 8.209E-Ol 9.070E-Ol 1.577E 00 3.161E-Ol-6.000E-Ol 6.614E-01 7.512E-01 5.602E-Ol 1.183E 00 7.152E-01 3.712E 00 7.307E-Ol 7._944E-Ol 1.425E 00 2.S83E-Ol-4.000E-Ol 5.851E-Ol 6.606E-Ol 4.769E-Ol 1.028E 00 6.219E-Ol 3.339E 00 6.S31E-Ol 6.958E-Ol 1.289E 00 2.10SE-Ol-2.000E-01 5.175E-Ol 5.806E-01 4.059E-Ol 8.942E-Ol 5.331E-01 3.029E 00 5. 872E-0 1 6.096E-Ol 1.167E 00 1.711E-011.824E-05 4.574E-Ol 5.102E-01 3.453E-Ol 7.791E-Ol 4.471E-Ol 2.784E 00 5.320E-01 5. 341E-0 1 1.058E 00 1.387E-01

C 2.000E-01 4.042E-Ol 4.481E-Ol 2.936E-Ol 6.798E-01 3.631E-Ol 2.616E 00 4.870E-Ol 4.679E-Ol 9.600E-Ol 1.122E-Ol4.000E-Ol 3.570E-Ol 3.936E-01 2.49SE-Ol 5.939E-01 2.814E-01 2.S41E 00 4. S18E-0 1 4.101E-Ol 8.717E-Ol 9.049E-026.000E-Ol 3.152E-Ol 3.456E-Ol 2.119E-Ol 5.196E-Ol 2.049E-Ol 2.S83E 00 4. 261E-0 1 3.S94E-0 1 7.923E-Ol 7.282E-028.000E-Ol 2.782E-01 3.033E-01 1.798E-Ol 4.552E-01 1.382E-Ol 2.776E 00 _4.100E-Ol 3.150E-Ol 7.207E-Ol S.847E-021.000E 00 2.455E-Ol 2.662E-Ol 1.524E-Ol 3.993E-Ol 8.591E-02 3.163E 00 4.038E-Ol 2.761E-Ol 6.562E-Ol 4.684E-02

I

&
I
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PROTONS ALPHAS LITHIUM BERYL. BORON CABBON NITRO. OXYGEN PLUOR. NEON !!AGNES. SILICON SULPUR ARGON CALCIUM IRON
840.000 15.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.121 0.182 0.101 0.025 0.0 0.0 0.028

50.000 2.500 0.0 0.0 0.0 0.030 0·.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005
GAM!'!A Al/A2 A2/A3 A3/A4 A4/A5 A5/A6 Zl/Z2 Z2/Z3 P1/Al A1/Z1

-6.000E 00 1.116E 01 1.969E 03 1.635E 01 1.845E 02 6.013E 01 3.005E 01 3.015E 04 6.104E 02 2.919E 02
-5.800E 00 1.054E 01 1.226E 03 6.386E 01 6.433E 02 5.120E 01 2.610E 01 2.113E 04 5.103E 02 2.306E 02
-5.600E 00 9.434E 00 1.700E 02 5.341E 01 5.271E 02 4.350E 01 2.266E 01 1.571E 04 4.863E 02 1.824E 02
-5.400E 00 8.440E 00 4.884E 02 4.466E 01 4.329E 02 3.114E 01 1.968E 01 1.154E 04 4.162E 02 1.444E 02
-5.200E 00 1.546E 00 3.131E 02 3.733E 01 3.553E 02 3.165E 01 1.709E 01 8.519E 03 3.584E 02 1.146E 02
-5.000E 00 6.744E 00 2.031E 02 3.121E 01 2.917E 02 2.698E 01 1.484E 01 6.342E 03 3.112E 02 9.125E 01
-4.800E 00 6.027E 00 1.334E 02 2.608E 01 2.395E 02 2.30lE 01 1.289E 01 4.164E 03 2.132E 02 1.290E 01
-4.600E 00 5.387E 00 8.875E 01 2.179E 01 1.961E 02 1.964E 01 1.119E 01 3.611E 03 2.432E 02 5.853E 01
-4.400E 00 4.818E 00 5.989E 01 1.819E 01 1.616E 02 1.616E 01 9.106E 00 2.162E 03 2.196E 02 4.128E 01
-4.200E 00 4.314E 00 4.101E 01 1.S19E 01 1.328E 02 1.432E 01 8.419E 00 2.132E 03 2.015E 02 3.849E 01

( -4.000E 00 3.810E 00 2.852E 01 1.268E 01 1.092E 02 1.224E 01 1.300E 00 1.660E 03 1.814E 02 3.161E 01
-3.800E 00 3.418E 00 2.015E 01 1.051E 01 8.984E 01 1.048E 01 6.325E 00 1.304E 03 1.162E 02 2.624E 01
-3.600E 00 3.135E 00 1.441E 01 8.815E 00 1.391E 01 . 8.911E 00 5.418E 00 1.032E 03 1.610E 02 2.204E 01, -3.400E 00 2.834E 00 1.056E 01 1.345E 00 6.083E 01 1.691E 00 4.141E 00 8.233E 02 1.586E 02 1.816E 01
-3.200E 00 2.510E 00 1.843E 00 6.115E 00 5.001E 01 6.603E 00 4.101E 00 6.616E 02 1.504E 02 1.618E 01
-3.000E 00 2.331E 00 5.921E 00 5.088E 00 4.122E 01 5.618E 00 3.544E 00 5.353E 02 1.419E 02 1.416E 01
-2.800E 00 2.131E 00 4.544E 00 4.229E 00 3.393E 01 4.891E 00 3.061E 00 4.351E 02 1.328E 02 1.251E 01
-2.600E 00 1.941E 00 3.544E 00 3.512E 00 2.192E 01 4.224E 00 2.642E 00 3.561E 02 1.230E 02 1.131E 01
-2.400E 00 1.182E 00 2.805E 00 2.913E 00 2.295E 01 3.660E 00 2.219E 00 2.936E 02 1.128E 02 1.031E 01
-2.200E 00 1.632E 00 2.252E 00 2.1112E 00 1.884E 01 3.183E 00 1.964E 00 2.428E 02 1.023E 02 9.491E 00
-2.000E 00 1.494E 00 1.832E 00 1.995E 00 1.542E 01 2.183E 00 1.692E 00 2.011E 02 9.188E 01 8.836E 00
-1.800E 00 1.361E 00 1.508E 00 1.641E 00 1.256E 01 2.451E 00 1.451E 00 1.682E 02 8.113E 01 8.290E 00
-1.600E 00 1.249E 00 1.255E 00 1.351E 00 1.011E 01 2.119E 00 1.254E 00 1.408E 02 1.211E 01 1.830E 00
-1.400E 00 1.138E 00 1.054E 00 1.116E 00 8.155E 00 1.964E 00 1.019E 00 1.182E 02 6.316E 01 1.436E 00
-1.200E 00 1.036E 00 8.920E-Ol 9.152E-Ol 6.446E 00 1.801E 00 9.214E-Ol 9.958E 01 5.498E 01 1.089E 00
-1.000E 00 9.398E-Ol 1.606E-Ol 1.1184E-Ol 4.994E 00 1.692E 00 1.912E-Ol 8.411E 01 4.161E 01 6.119E 00
-8.000E-Ol 8.505E-Ol 6.521E-Ol 6.101E-01 3.166E 00 1.640E 00 6.85lE-Ol 1.121E 01 4.105E 01 6.495E 00
-6.000 E-O 1 1.614E-Ol 5.631E-Ol 4.9S5E-Ol 2.145E 00 1.653E 00 5.886E-Ol 6.043E 01 3.521E 01 6.231E 00
-II.OOOE-Ol 6.905E-Ol 4.88lE-Ol 4.009E-0 1 1.921E 00 1.744E 00 5.051E-Ol 5.138E 01 3.022E 01 5.981E 00
-2.000E-Ol .6.193E-Ol 4.249E-Ol 3.228E-0 1 1.286E 00 1.934E 00 4.344E-Ol 4.371E 01 2.582E 01 5.141E 00

1.824E-05 5.538E-Ol 3.114E-Ol 2.581E-Ol 8.236E-Ol 2.256E 00 3.131E-Ol 3.135E 01 2.202E 01 5.509E 00
2.000E-Ol 4.936E-Ol 3.251E-Ol 2.061E-Ol 5.064E-Ol 2.759E 00 3.205E-Ol 3.192E 01 1.815E 01 5.283E 00
4.000E-Ol 4.38SE-Ol 2.866E-Ol 1.632E-Ol 3.009E-Ol 3.516E 00 2.153E-Ol 2.132E 01 1.595E 01 5.062E 00
6.000E-Ol 3.883E-Ol 2.529E-Ol 1.284E-Ol 1.142E-Ol 4.634E 00 2.366E-Ol 2.3" 1E 01 1.355E 01 4.845E 00
8.000E-Ol 3.426E-Ol 2.240E-Ol 1.003E-Ol 9.891E-02 6.214E 00 2.033E-Ol 2.009E 01 1.150E 01 4.632E 00
1.000E 00 3.012E-Ol 1.989E-Ol 1.781E-02 5.554E-02 8.612E 00 1.148E-Ol 1.125E 01 9.148E 00 4.422E 00

.' .. _>_ - "1- .. '........ ' .. till .... ) ..• ' ..
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PROTONS ALPHAS LITHIU!! BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON !!AGNES. SILICON SULFUR ARGON CALCIU" IRON
840.000 15.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.121 0.182 0.101 0.025 0.0 0.0 0.028

50.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005
GAI'II'IA P2/Al P3/A2 F4/A3 P5/A4 P7/AS P8/A6 Al/Zl A3/Z2

-6.000E 00 1.S99E 02 3.089E 02 4.170E 01 S.398E 01 6.970E 03 1.3S6E 03 2.919E 02 3.186E-Ol
( -S.800E 00 1.382E 02 2.S12E 02 4.217E 01 S.14SE 01 S.S63E 03 1.191E 03 2.306E 02 4.6S9E-Ol

-S.600E 00 1.19SE 02 2.04SE 02 4.264E 01 4.927E 01 4.47SE 03 1.04SE 03 1.824E 02 S.691E-Ol
-S.400E 00 1.036E 02 1.668E 02 4.312E 01 4.739E 01 3.629E 03 9.179E 02 1.444E 02 6.898E-01
-S.200E 00 9.009E 01 1.363E 02 4.360E 01 4.S76E 01 2.968E 03 8.0S8E 02 1.146E 02 8.294E-Ol
-S.OOOE 00 1.882E 01 1.119E 02 4.408E 01 4.433E 01 2.4S0E 03 7.012E 02 9.12SEOl 9.889E-01
-4.800E 00 6.960E 01 9.243E 01 4.4S7E 01 4.309E 01 2.040E 03 6.206E 02 7.290E 01 1.169E 00
-4.600E 00 6.2~E 01 1.710E 01 4.S0SE 01 4.198E 01 1.714E 03 S.44SE 02 S.8S3E 01 1.369E 00
-4.400E 00 S.675E 01 6.S21E 01 4.SS4E 01 4.100E 01 1.4S2E 03 4.776E 02 4.128EOl 1.S90E 00
-4.200E 00 S.285E 01 S.622E 01 4.603E 01 4.010E 01 1.240E 034.189E 02 3.849E 01 1.831E 00
-4.000E 00 S.0411E 01 4.966E 01 q.6S2E 01 3.927E 01 1.067E 03 3.673E 02 3.161E 01 2.091E 00
-3.800E 00 q.93SE 01 4.S1SE 01 4.701E 01 3.8q8E 01 9.24BE 02 3.219E 02 2.62qE 01 2.368E 00
-3.600E 00 q.936E 01 q.236E 01 4.7S0E 01 3.773E 01 8.061E 02 2.821E 02 2.20qE 01 2.662E 00
-3.qOOE 00 S.02SE 01 q.097E 01 4.799E 01 3.699E 01 7.062E 02 2.412E 02 1.876E 01 2.971E 00
-3.200E 00 S.173E 01 4.072E 01 4.B48E 01 3.62SE 01 6.214E 02 2.16SE 02 1.618E 01 3.293E 00
-3.000E 00 S.3S3E 01 1I.13qE 01 1I.897E 01 3.S49E 01 S.485E 02 1.896E 02 1.416E 01 3.628E 00
-2.800E 00 S.S40E 01 4.2S8E 01 4.946E 01 3.472E 01 4.8S2E 02 1.661E 02 1.2S7E 01 3.974E 00
-2.600E 00 S.710E 01 4.423E 01 1I.•99SE 01 3.391E 01 4.298E 02 1.IISIIE.02 1.131E 01 4.ll1E 00
-2.400E 00 S.849E 01 1I.608E 01 S.OllqE 01 3.306E 01 3.808E 02 1.273E 02 1.031E 01 4.698E 00
-2.200E 00 S.94SE 01 4.796E 01 S.093E 01 3.217E 01 3.369E 02 1.114E 02 9.497E 00 S.07SE 00
-2.000E 00 S.994E 01 4.974E 01 S.141E 01 3.122E 01 2.973E 02 9.749E 01 8.836E 00 S.463E 00
-1~800E 00 S.997E 01 S.132E 01 S.189E 01 3.021E 01 2.611E 02 8.S3SE 01 8.290E 00 S.860E 00
-1.600E 00 S.9S8E 01 S.263E 01 S.237E 01 2.91SE 01 2.276E 02 7.Q7SE 01 7.830E 00 6.268E 00
-l.QOOE 00 S.881E 01 S.36QE 01 S.286E 01 2.802E·Ol 1.962E 02 6.SS0E 01 7.436E 00 6.687E 00
-1.200E 00 S.774E 01 S.Q32E 01 S.333E 01 2.68QE 01 1.661E 02 S.14SE 01 7.089E 00 1.117EOO
-1.000E 00 S.6Q3E 01 S.467E 01 S.381E 01 2.SS9E 01 1.3B7E 02 S.OQ6E 01 6.779E 00 7.S60E 00
-8.000E-Ol S.Q9SE 01 S.472E 01 S.Q29E 01 2.429E 01 1.123E 02 4.441E 01 6.49SE 00 8.016E 00
-6.000E-Ol S.333E 01 S.1I48E 01 S.477E 01 2.294E 01 8.806E 01 3.921E 01 6.231E 00 8.487E 00
-4.000E-Ol S.164E 01 S.398E 01 S.S2SE 01 2.1SSE 01 6.6S1E 01 3.476E 01 S.981E 00 8.973E 00
-2.000E-Ol 4.990E 01 S.323E 01 S.S12E 01 2.012E 01 4.854E 01 3.099E 01 S.741E 00 9.47SE 00

1.824E-OS 4.814E 01 S.226E 01 S.620E 01 1.866E 01 3.437E 01 2.78SE 01 S.S09E 00 9.99SE 00
2.000E-Ol 4.639E 01 S.110E 01 S.668E 01 1.718E 01 2.397E 01 2.528E 01 S.283E 00 1.0S3E 01
4.000E-Ol 4.466E 01 4.917E 01 S.716E 01 1.S71E 01 1.6BOE 01 2.32SE 01 S.062E 00 1.109E 01
6.OOOE-O 1 4.297E 01 4.828E 01 S.764E 01 1.42SE 01 1.211E 01 2.173E 01 4.84SE 00 1.167E 01
8.OOOE-O 1 4.132E 01 4.666E 01 S.813E 01 1.281E 01 9.17SE 00 2.073E 01 4.632E 00 1.227E 01
1.000E 00 3.971E 01 4.492E 01 S.862E 01 1.142E 01 7.383E 00 2.024E 01 4.fl22E 00 1.290E 01
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PROTONS ALPHAS LITHIUM BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON I1AGNES. SILICON SULFUR ARGON CALCIUM IRON840.000 20.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

GAMMA P1/P2 P2/P3 P3IP4 P4/P5 P5/P6 P6/P7 P7/P8 P8/P9 P9IP10 Pl0/Pl1-6.000E 00 4.259E 00 6.126E 00 1.457E 04 5.308E 01 5.451E 00 3.849E 02 2.077E 01 2.937E 01 2.962E 01 2.727E 01-5.800E 00 4.202E 00 5.837E 00 7.305E 03 4.761E 01 5.3BE 00 2.949E 02 1.836E 01 2.567E 01 2.622E 01 2.344E 01 -J
-5.600E 00 4.150E 00 5.559E 00 3.702E 03 4.247E 01 5.211E 00 2.276E 02 1.623E 01 2.244E 01 2.323E 01 2.013E 01 I-'~-5.400E 00 4.105E 00 5.293E 00 1.899E 03 3.770E 01 5.080E 00 1.770E 02 1.434E 01 1.962E 01 2.059E 01 1.727EOl-5.200E 00 ".067E 00 5.042E 00 9.878E 02 3.330E 01 4.936E 00 1.388E 02 1•.268E 01 1.715E 01 1.826E 01 1.480E 01 >c

'1-5.000E 00 4.036E 00 4.809E 00 5.225E 02 2.928E 01 4.718E 00 1.099E 02 1.120E 01 1.499E 01 1.621E 01 1.267E 01 0

"-4.800E 00 4.008E 00 4.597E 00 2.819E 02 2.564E 01 4.604E 00 8.779E 01 9.896E 00 1.311E 01 1.439E 01 1.08lE 01 0
::l-4.600E 00 3.975E 00 4.407E 00 1.558E 02 2.238E 01 4.413E 00 7.080E 01 8.741E 00 1.146E 01 1.279E 01 9.248E 00 -III-4.400E 00 3.927E 00 4.239E 00 8.858E 01 1.946E 01 4.206E 00 5.765E 01 7.720E 00 .1.002E 01 1.137E 01 7.884E 00 t-'
'tl-4.200E 00 3.852E 00 4.087E 00 5.211E 01 1.688E 01 3.985E 00 4.738E 01 6.818E 00 8.763E 00 1.012E 01 6.711E 00 ::r
III

( -4.000E 00 3.739E 00 3.943E 00 3.188E 01 1.461E 01 3.753E 00 3.929E 01 6.019E 00 7.663E 00 9.008E 00 5.703E 00 u-3.800E 00 3.582E 00 3.794E 00 2.037E 01 1.262E 01 3.514E 00 3.287E 01 5.314E 00 6.702E 00 8.026E 00 4.838E 00 ~-3.600E 00 3.383E 00 3.627E 00 1.362E 01 1.088E 01 3.272E 00 2.772E 01 4.690E 00 5.862E 00 7.158E 00 4.097E 00 !"-3.400E 00 3.153E 00 3.434E 00 9.529E 00 9.374E 00 3.031E 00 2.355E 01 4.139E 00 5.127E 00 6.388E 00 3.463E 00':"3.200E00 2.902E 00 3.215E 00 6.949E 00 8.067E 00 2.793E 00 2.014E 01 3.652E 00 4.485E 00 5.706E 00 2.922E 00-3.000E 00 2.646E 00 2~975E 00 5.255E 00 6.940E 00 2.563E 00 1.733E 01 3.222E 00 3.924E 00 5.100E 00 2.460E 00
( -2.800E 00 2.393E 00 2.724E 00 4.095E 00 5.968E 00 2.342E 00 1.499EOl 2.842E 00 3.433E 00 4.563E 00 2.066E 00-2.600E 00 2.152E 00 2.470E 00 3.268EOO 5.133E 00 2.132E 00 1.303E 01 2.507E 00 3.004E 00 4.086E 00 1.732E 00-2.400E 00 1.927E 00 2.224E 00 2.656E 00 4.415E 00 1.934E 00 1.137E 01 2.212E 00 2.628E 00 3.662E 00 1.448E 00-2.200E 00 1.720E 00 1.991E 00 2.188E 00 3.800E 00 1.749E 00 9.961E 00 1.951E 00 2.300E 00 3.285E 00 1.208E 00-2.000E CO 1.532E 00 1.114E 00 1.821E 00 3.272E 00 1.571E 00 8.152E 00 1.722E 00 2.013E 00 2.950E 00 1.005E 00-1.800E 00 1.363E 00 1.515E 00 1.521E 00 2.820E 00 1.418E 00 1.110E 00 1.520E 00 1.162E 00 2.651E 00 8.343E-Ol-1.600E 00 1.210E 00 1.395E 00 1.287E 00 2.433E 00 1.271E 00 6.809E 00 1.342E 00 1.543E 00 2.385E 00 6.901E-Ol-1.400E 00 1.074E 00 1.233E 00 1.088E 00 2.101E 00 1.136E 00 6.026E 00 1.181E 00 1.351E 00 2.141E 00 5.104E-Ol-1.200E 00 9.524E-Ol 1.089E 00 9. 221E-0 1 1.816E 00 1.012E 00 5.343E 00 1.051E 00 1.183E 00 1.935E 00 4.698E-Ol .
( -1.000E 00 8.439E-Ol 9.599E-Ol 7.835E-01 1.572E 00 8.979E-Ol 4.148E 00 9.326E-Ol 1.036E 00 1.746E 00 3.859E-01-8.000E-Ol 1.414E-Ol 8.456E-Ol 6.660E-Ol 1.362E 00 7 .921B-0 1 4.228E 00 8.299E-01 9.070E-Ol 1.577E 00 3.161E-Ol-6.000E-Ol 6.616E-01 7.444E-Ol 5.664E-0 1 1.182E 00 6.938E-01 3.777E 00 7.416E-01 7.944E-01 1.425E 00 2.583E-Ol-4.000E-Ol 5.853E-01 6.549E-01 4.811E-Ol 1.027E 00 6.015E-Ol 3.389E 00 6.664E-0 1 6.958E-Ol 1.289E 00 2.105E-Ol-2.000E-Ol 5.176E-Ol 5.759E-Ol 4.096E-Ol 8.940E-Ol 5.131E-Ol 3.063E 00 6. 033E-0 1 6.096E-Ol 1.167E 00 1.711E-Ol1.824E-05 4.516E-Ol 5.062E-Ol 3.483E-Ol 7.790E-Ol 4.291E-Ol 2.801E 00 5.516E-Ol 5.341E-Ol 1.058E 00 1.381E-Ol2.000E-Ol 4.043E-Ol 4.448E-Ol 2.959E-Ol 6.798E-Ol 3.472E-Ol 2.611E 00 5.109E-Ol 4.679E-Ol 9.600E-0 1 1.122E-Ol4.000E-Ol 3.511E-Ol 3.908E-01 2.513E-Ol 5.940E-Ol 2.684E-Ol 2.505E 00 4.808E-Ol 4.101 E-Ol 8.717E-Ol 9.049E-026.000E-Ol 3. 153E-Ol 3.432E-Ol 2. 133E-Ol 5.197E-Ol 1.954E-0 1 2.503E 00 4.614E-Ol 3.594E-Ol 1.923E-0 1 7.282E-028.OOOE-O 1 2.783E-Ol 3.014E-Ol 1.809E-Ol 4.553E-Ol 1.321E-Ol 2.629E 00 4.530E-Ol 3.150E-Ol 7.207E-Ol 5.841E-021.000E 00 2.455E-Ol 2.646E-Ol 1.534E- 01 3.994E-Ol 8.259E-02 2.913E 00 4.563E-Ol 2.761E-01 6.562E-01 4.684E-02
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PROTONS ALPHAS l!'!'HIUM BERYL. BOBON CARBON N!TRO. OXYGEN FlUOR. NEON !!AGNES. SILICON 'SULFUR ARGON CALeIU!! IRON840.000 20.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.02850.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005

GAMMA A1/A2 A2/A3 A3/A4 A4/A5 A5/A6 Z1/Z2 Z2/Z3 P1/A1 A1/Z1-6.000E 00 1. 177E 01 1.480E 03 7.970E 01 7.514E 02 6.009E 01 3.005E 01 3.015E 04 6.864E 02 2.924E 02-5.800E 00· 1.055E 01 9.217E 02 6.662E 01 6.166E 02 5.115E 01 2.610E 01 2.173E 04 5.861E 02 2.313E 02-5.600E 00 9.452E 00 5.794E 02 5.568E 01 5.061E 02 4.355E 01 2.266E 01 1.577E 04 5.017E 02 1.831E 02-5.400E 00 8.462E 00 3.679E 02 4.653E 01 4.156E 02 3.710E 01 1.968E 01 1.154E 04 4.311E 02 1.453E 02-5.200E 00 7.575E 00 2.362E 02 3.888E 01 3.413E 02 3.161E 01 1.709E 01 8.519E 03 3.724E 02 1.156E 02-5.000E 00 6.780E 00 1.535E 02 3.248E 01 2.803E 02 2.694E 01 1.484E 01 6.342E 03 3.240E 02 9.234E 01-4.800E 00 6.072E 00 1.011E 02 2.712E 01 2.303E02 2.297E 01 1.289E 01 4.764E 03 2.845E 02 7.411E 01-4.600E 00 5.442E 00 6.750E 01 2.265E 01 1.893E 02 1.959E 01 1.119E 01 3.611E 03 2.525E 02 5.986E 01-4.400E 00 4~884E 00 4.575E 01 1.890E 01 1.557E 02 1.672E 01 9.706E 00 2.762E 03 2.267E 02 4.872E 01-4.200E 00 4.392E 00 30150E 01 1.577E 01 1.281E 02 1.428E 01 8.419E 00 2.132E 03 2.059E 02 4.004E 01-4.000E 00 3.960E 00 2.205E 01 1.316E 01 1.054E 02 1.220E 01 7.300E 00 1.660E 03 1.889E 02 3.327E 01-3.800E 00 3.581E 00 1.570E 01 1.097E 01 8.674E 01 1.043E 01 6.325E 00 1.304E 03 1.746E 02 2.799E 01-3.600E 00 3.249E 00 1.137E 01 9.144E 00 7.143E 01 8.925E 00 5.478E 00 1.032E 03 1.621E 02 2.388E 01-3.400E 00 2.958E 00 8.391E 00 7.616E 00 5.885E 01 7.645E 00 4.741E 00 8.233E 02 1.S05E 02 2.067E 01-3.200E 00 2.701E 00 6.301E 00 6.340E 00 4.850E 01 6.555E 00 4.101E 00 6.616E 02 1.394E 02 1.817E 01-3.000E 00 2.474E 00 4.815E 00 5.274E 00 3.997E 01 5.629E.00 3.544E 00 5.353E 02 1.283E 02 1.620E 01-2.800E 00 2.271E 00 3.742E 00 4.384E 00 3.295E 01 4.841E 00 3.061E 00 4.357E 02 1.172E 02 1.465E 01-2.600E 00 2.087E 00 2.955E 00 3.641E 00 2.716E 01 4.171E 00 2.642E 00 3.567E 02 1.062E 02 1.343E 01-2.400E 00 1.919E 00 2.368E 00 3.021E 00 2.238E 01 3.603E 00 2.279E 00 2.936E 02 9.53EE 01 1.244E 01-2.200E 00 1.764E 00 1.924E 00 2.504E 00 1.842E 01 3.123E 00 1.964E 00 2.428E 02 8.488E 01 1.164E 01-2.000E 00 1.620E 00 1.582E 00 2.072E 00 1.513E 01 2.718E 00 1.692E 00 2.017E 02 7.496E 01 1.098E 01-1.800E 00 1.486E 00 1.316E 00 1.713E 00 1.239E 01 2.3HE 00 1.457E 00 1.682E 02 6.513E 01 1.043E 01-1.600E 00 1.360E 00 1.104E 00 1.413E 00 1.009E 01 2.099E 00 1.254E 00 1.408E 02 5.128E 01 9.950E 00-1.400E 00 1.242E 00 9.340E-Ol 1.164E 00 8.159E 00 1.871E 00 1.079E 00 1.182E 02 4.965E 01 9.531E 00-1.200E 00 1.131E 00 1.956E-01 9.565E-Ol 6.521E 00 1.693E 00 9.214E-01 9.958E 01 4.285E 01 9.153E'00-1.000E 00 1.028E 00 6.817E-01 7.842E-01 5.125E 00 1.563E 00 7.912E-Ol 8.411E 01 3.684E 01 8.805E 00-8.000E-01 9.321E-01 5.811E-01 6.413E-01 3.935E 00 1.483E 00 6.851E-Ol 1.121E 01 3.158E 01 8.418E 00-6.000E-01 8.428E-01 5.077E-01 5.228E-Ol 2.930E 00 1.45BE 00 5.886E-01 6.043E 01 2.700E 01 8.166E 00-4.000E-01 1.600E-01 4.407E-01 4.247E-Ol 2.098E 00 1.495E 00 5.057E-Ol 5.138E 01 2.304E 01 1.864E 00-2.000E-01 6.836E-01 3.838E-01 3.438E-01 1.437E 00 1.612E 00 4.344E-01 4.371E 01 1.963E 01 1.569E 001.824E-05 6.133E-01 3.351E-01 2.771E-Ol 9.393E-01 1.831E 00 3.731E-01 3.135E 01 1.670E 01 7.279E 002.000E-01 5.486E-01 2.934 E-01 2. 222E-0 1 S.861E-01 2.190E 00 3.205E-Ol 3.192E 01 1.419E 01 6.993E 004.000E-01 4.895E-Ol 2.S15E-01 1.173E-01 3.522E-01 2.741E 00 2.753E-Ol 2.7J2E01 1.204E 01 6.710B 006.000E-01 4.354E-01 2.266E-01 1.407E-01 2.048E-01 3.565E 00 2.366E-01 2.341 E 01 1.022E 01 6.429E 008.000E-01 3.862E-01 1.998E-01 1.109E-01 1.164E-01 4.783E 00 2.033E-01 2.009E 01 8.661E 00 6.152E 001.000E 00 3.414E-01 1.761E-01 8.680E-02 6.504E-02 6.511E 00 1.748E-Ol 1.125E 01 7.338E 00 5.877E 00
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PROTONS ALPHAS LI'!'HIUI! BERYL. BORON CARBON NITRO. :>XYGEN FLUOR. NEON I!AGNES. SILICON SULFUR APGON CALCIUP! IRON
840..0.0.0.20..0.0.0. 0..0. 0..0. 0..0. 0..490. 0..116 1.0.0.0. 0..0. 0..127 0..182 0..10.7 0..0.25 0..0. 0..0. 0..0.28

50..0.0.0. 2.50.0. 0..0. 0.•.0. 0..0. 0..0.30. 0..0.11 0..0. 0..0. 0..0.11 0..0.14 0..0.11 0..0.0.5 0..0. 0..0. 0..•0.0.5
GAI!!!A P2/Al P3/A2 P4/A3 P5/A4 P1/A5 P8/A6 Al/Zl A3/Z2

-6.QCCE Co. 1.611E 0.2 3.C97E 0.2 3.146E 0.1 4.724E 0.1 6.512E 0.3 1.C17E 0.3 2.924E 0.2 5.Q44E-Cl
-5.8CCE Co. 1.395E 0.2 2.522E 0.2 3.182E 0.1 4.452E 0.1 5.148E 0.3 8.929E 0.2 2.313E 0.2 6.2C6E-Ql
-5.6CCE Co. 1.2C9E 0.2 2.C56E 0.2 3.217E 0.1 4.218E 0.1 4.C97E 0.3 7.841E 0.2 1.831E 0.2 7.58CE-Cl
-5.4CCE CO. 1.Q5CE 0.2 1.679E 0.2 3.253E 0.1 4.C15E 0.1 3.285E 0.3 6.884E 0.2 1.453E 0.2 9.187E-Cl

( -5.2CCE CO. 9.155E 0.1 1.375E 0.2 3.289E 0.1 3.84CE 0.1 2.655E 0.3 6.C4lE 0.2 1.156E 0.2 1.1C4E CO.
-5.CQCE CO. 8.C27E 0.1 1.132E 0.2 3.325E 0.1 3.688E 0.1 2.164E 0.3 5.3C4E 0.2 9.234E 0.1 1.317E Co.
-4.8CCE Co. 7.C98E 0.1 9.376E 0.1 3.362E 0.1 3.556E 0.1 1.779E 0.3 4.655E 0.2 7.411E 0.1 1.556E Co.
-4.6CCE Co. 6.351E 0.1 7.844E 0.1 3.399E 0.1 3.44CE 0.1 1.416E 0.3 4.C84E 0.2 5.986E 0.1 1.823E Co.
-4.4CQE 0.0. 5.773E 0.1 6.652E 0.1 3.435E 0.1 3.337E 0.1 1.235E 0.3 3.582E 0.2 4.872E 0.1 2.117ECQ
-4.2CCE Co. 5.346E 0.1 5.745E 0.1 3.472E 0.1 3.244E 0.1 1.C43E 0.3 3.142EC2 4.QQ4E 0.1 2.437E Co.
-4.QCCE CO. 5.C53E 0.1 5.C75E 0.1 3.5C9E 0.1 3.161E 0.1 8.873E 0.2 2.755E 0.2 3.327E 0.1 2.782E Co.
-3.8CCE 0.0. 4.876E 0.1 4.6Q3E 0.1 3.546E 0.1 3.C83E 0.1 7.61CE 0.2 2.415E 0.2 2.799E 0.1 3.15QE 0.0.
-3.6CCE Co. 4.791E 0.1 4.292E 0.1 3.584E 0.1 3.Cl1E 0.1 6.573E 0.2 2.116EC2 2.388E 0.1 3.54CE 0.0.
-3.4CCE CO. 4.775E 0.1 4.112E 0.1 3.621E 0.1 2.942E 0.1 5.712E 0.2 1.854E 0.2 2.C67E 0.1 3.9498 Co.
-3.2CCE Co. 4.8C2E 0.1 4.C35E 0.1 3.658E 0.1 2.8758 0.1 4.991E 0.2 1.625E 0.2 1.817E 0.1 4.377E Co.
-3.CCCE Co. 4.85CE 0.1 4.C34E 0.1 3.696E 0.1 2.8C9E 0.1 4.381E 0.2 1.423E 0.2 1.62QE 0.1 4.82CE 0.0.
-2.8CCE CO. 4.9CCE 0.1 4.Q85E 0.1 3.733E 0.1 2.742E 0.1 3.8598 0.2 1.246E 0.2 1.465E 0.1 5.279E 0.0.
-2.6CCE 0.0. 4.936E 0.1 4.17CE 0.1 3.77QE 0.1 2.675E 0.1 3.4C9E 0.2 1.C91E 0.2 1.343E 0.1 5.752E 0.0.
-2.4QQE Co. 4.949E 0.1 4.27CE 0.1 3.8C8E 0.1 2.6Q5E 0.1 3.C15E 0.2 9.553E 0.1 1.244E 0.1 6.2388 Co.
-2.2CQE CO. 4.9348 0.1 4.373E 0.1 3.845E 0.1 2.534E 0.1 2.668E 0.2 8.364E 0.1 1.164E 0.1 6.7378 0.0.
-2.CCCE CO. 4.892E 0.1 4.468E 0.1 3.882E 0.1 2.459E 0.1 2.3598 0.2 7.324E 0.1 1.Q98E 0.1 7.2488 0.0.
-1.8CCE 0.0. 4.823E 0.1 4.549E 0.1 3.92CE 0.1 2.38CE 0.1 2.C19E 0.2 6.416E 0.1 1.C43E 0.1 7.7738 Co.
-1.6CCE Co. 4.732E 0.1 4.612E 0.1 3.957E 0.1 2.299E 0.1 1.825E 0.2 5.624E 0.1 9.95CE CO. 8.311E 0.0.
-1.4CCE Co. 4.622E 0.1 4.654E 0.1 3.994E 0.1 2.213E 0.1 1.589E 0.2 4.934E 0.1 9.531E CO. 8.863E Co.
-1.2CCE CO. 4.499E 0.1 4.675E 0.1 4.o.31E 0.1 2.123E 0.1 1.3688 0.2 If.3348 0.1 9.153E Co. 9.431E 0.0.
-l.QCCE 0.0. 4.365E 0.1 If.676E 0.1 4.0.688 0.1 2.C3QB 0.1 1.159E 0.2 3.815E 0.1 8.8C5E CO. 1.CQ1E 0.1
-8.0.0.0.8-0.1 4.225E 0.1 4.657E 0.1 If.1C5E 0.1 1.932E 0.1 9.6CCE 0.1 3.368E 0.1 8.478E 0.0. 1.0.618 0.1
-6. QCCE-Cl 4.0.828 0.1 4.621E 0.1 4.143E 0.1 1.832E 0.1 7.7358 0.1 2.9858 0.1 8.166E Co. 1.1238 0.1
-4. QQCE-Q 1 3.937E 0.1 4.569E 0.1 4.18CE 0.1 1.728B 0.1 6.0.288 0.1 2.66CE 0.1 7.864E Co. 1.187E 0.1
-2. QCCE-Cl 3.792E 0.1 4.5C2E 0.1 4.217E 0.1 1.6228 0.1 If.5388 0.1 2.3888 0.1 7.5698 Co. 1.253E 0.1

1.824 E-C5 3.649E 0.1 4.421E 0.1 4.254E 0.1 1.513E 0.1 3.312E 0.1 2.165E 0.1 7.279E Co. 1.322E 0.1
2.CCCE-Cl 3.5C9E 0.1 4.328E 0.1 4.292E 0.1 1.4C3E 0.1 2.311E 0.1 1.988E 0.1 6.993E Co. 1.392E 0.1
4.0.CCE-C 1 3.373E 0.1 4.225E 0.1 4.329E 0.1 1.292E 0.1 1.696E 0.1 1.855E 0.1 6.71CE Co. 1.466E 0.1
6. CCCE~Cl 3.241E 0.1 4.111E 0.1 4.367E 0.1 1.182E 0.1 1.239E 0.1 1.765E 0.1 6.429E Co. 1.542E 0.1
8.CCCE-Cl 3.112E 0.1 3.988E 0.1 4.4C5E 0.1 1.C73E 0.1 9.445E Co. 1.718E 0.1 6.152E Co. 1.621E 0.1
1.DDCE DC 2.989E 0.1 3.857E 0.1 4.443E 0.1 9.656E DO. 7.6C5E CD 1.715E 0.1 5.877E CD 1.7C3E 0.1

.'--, .. - ..
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PROTONS ALPHAS L ITHIU!! BERYL. BORON CARBCN NITRO. OXYGEN PLUOR. NEON !!AGNES. SILICON SULPUR ARGON CALCIU!! IRON
840.000 30.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

GA!!MA Pl/P2 P2/P3 P3/P4 P4jP5 P5/P6 P6/P7 P7/P8 P8/P9 P9/Pl0 Pl0/Pll
-6.000E 00 4.391E 00 6.192 E 00 1.453E 04 4.436E 01 4.730E 00 5.362E 02 2.077E 01 2.937E 01 2.962E 01 2.727E 01
-5.800E 00 4.346E 00 5.914E 00 7.310E 03 4.042E 01 4.607E 00 4.062E 02 1.836E 01 2.567E 01 2.622E 01 2.344E 01 -l

-5.600E 00 4.306E 00 5.647E 00 3.721E 03 3.662E 01 4.487E 00 3.095E 02 1.623E 01 2.244EOl 2.323E 01 2.013E 01 I-'
\J1

-5.400E 00 4.268E 00 5.391E 00 1.919E 03 3.299E 01 4.369E 00 2.373E 02 1.434E 01 1.962 E 01 2.059E 01 1.727EOl
-5.200E 00 4.233E 00 5.148E 00 1.005E 03 2.956E 01 4.249E 00 ,.833E 02 1.268E 01 1.715E 01 1.826E 01 1.480E 01 ~
-5.000E 00 4.197E 00 4.919E 00 5.364E 02 2.635E 01 4.123E 00 1.428E 02 1.120E 01 1.499E 01 1.621E 01 1.267E 01 0

rt

-4.800E 00 4.155E 00 4.705E 00 2.924E 02 2.337E 01 3.990E 00 1.121E02 9.896E 00 1.311E 01 1.439E 01 1.083E 01 0
:3

-4.600E 00 4.102E 00 4.506 E 00 1.635E 02 2.063E 01 3.846E 00 8.881E 01 8.742E 00 1.146 E 01 1.279E 01 9.248E 00 <,
P>

-4.400E 00 4.026E 00 4.320E 00 9.416E 01 1.814E 01 3.692E 00 7.102E 01 7.721E 00 1.002E 01 1.137E 01 7.884E 00 ~
'1::1

-4.200E 00 3.921E 00 4.142E 00 5.611E 01 1.588E 01 3.526E 00 5.733E 01 6.818E 00 8.763E 00 1.012E 01 6.111E 00 ;:T
P>

-4.000E 00 3.779E 00 3.965E 00 3.473E 01 1.386E 01 3.350E 00 4.612E 01 6.020E 00 1.663E 00 9.008E 00 5.703E 00 n
-3.800E 00 3.599E 00 3.780E 00 2.239E 01 1.207E 01 3.164E 00 3.843E 01 5.315E 00 6.702E 00 8.026E 00 4.838E 00 ro
-3.600E 00 3.385E 00 3.581E 00 1.505E 01 1.048E 01 2.972E 00 3.190E 01 ' 4.691E 00 5.862E 00 7.158E 00 4.097E 00 ~
-3.400E 00 3.146E 00 3.365E 00 1.054E 01 9.078E 00 2.776E 00 2.610E 01 4.140E 00 5.121E 00 6.388E 00 3.463E 00
-3.200E 00 2.893E 00 3.132E 00 7.667E 00 7.854E 00 2.579E 00 2.253E 01 3.654E 00 4.485E 00 5.706E 00 2.922E 00
-3.000E 00 2.637E 00 2.887E 00 5.764E 00 6.786E 00 2.383E 00 1.915E 01 3.224E 00 3.924E 00 5.100E 00 2.460E 00
-2.800E 00 2.386E 00 2.639E 00 4.457E 00 5.858E 00 2.191E 00 1.639E 01 2.845E 00 3.433E 00 4.563E 00 2.066E 00
-2.600E 00 2.147E 00 2.393E 00 3.526E 00 5.055E 00 2.006E 00 1.411E 01 2.510E 00 3.004E 00 4.086E 00 1.132E 00
-2.400E 00 1.924E 00 2.156E 00 2.841E 00 4.360E 00 1.828E 00 1.222E 01 2.216E 00 2.628E 00 3.662E 00 1.448E 00
-2.200E 00 1.719E 00 1.932E 00 2.322E 00 3.761E 00 1.659E 00 1.062E 01 1.956E 00 2.300E 00 3.285E 00 1.208E 00
-2.000E 00 1.532E 00 1.125E 00 1.918E 00 3.245E 00 1.501 E 00 9.279E 00 1.727E 00 2.013E 00 2.950E 00 1.005E 00
-1.800E 00 1.363E 00 1.534E 00 1.597E 00 2.802E 00 1.352E 00 8.134E 00 1.527E 00 1.762EOO 2.651E 00 8. 343E-0 1
-1.600E 00 1.211E 00 1.361E 00 1.338E 00 2.420E 00 1.213E 00 7.152EOO 1.351E 00 1.543E 00 2.385E 00 6.,901E-Ol
-1.400E 00 1.075E 00 1.205E 00 1.126E 00 2.092E 00 1.084E 00 6.306E 00 1.197E 00 1.351E 00 2.141E 00 5.704E-Ol
-1.200E 00 '9.529E-Ol 1.065E 00 9.511E-Ol 1.810E 00 9.649E-Ol 5.574E 00 1.063E 00 1~183E 00 1.935E 00 4.698E-Ol
-1.000E 00 8.445E-Ol 9.406E-Ol 8.049E-Ol 1.568E 00 8.541E-Ol 4.937E 00 9.475E-Ol 1.036E 00 1.746E 00 3.859E-Ol
-8.000E-Ol 7.479E-Ol 8.296E-Ol 6.822E-Ol 1.360E 00 7.5118-01 4.383E 00 8.480E-Ol 9.070E-Ol 1.577E 00 3.1618-01
-6.000E-Ol 6. 620E-0 1 1.311E-Ol 5.187E-Ol 1.181E 00 6.549E-Ol 3.900E 00 7.635E-Ol 7.944E-Ol 1.425E 00 2.583E-Ol
-4.000E-Ol 5.857E-Ol 6~438E-01 4.913E-Ol 1.027E 00 5.645E-Ol 3.483E 00 6.930E-Ol 6.958E-Ol 1.289E 00 2.105E-Ol
-2.000E-Ol 5.179E-01 5.666E-Ol 4.171E-Ol 8.935E-Ol 4.789E-Ol 3.126E 00 6.356E-Ol 6.096E-Ol 1.167E 00 1.711E-Ol

1.824E-05 4.578E-Ol 4.985E-01 3.541E-Ol 7.188E-01 3.973E-Ol 2.831E 00 5.908E-0 1 5.341E-Ol 1.058E 00 1.387E-Ol
2.000E-Ol 4.045E-Ol 4.384E-Ol 3.005E-Ol 6.197E-Ol 3.193E-Ol 2.601E 00 5.585E-01 4.679E-Ol 9.600E-Ol 1.122E-01
4.000E-Ol 3.572E-Ol 3.853E-Ol 2.550E-Ol 5.940E-Ol 2.45BE-Ol 2.445E 00 5.388E-Ol 4.101 E-Ol 8.717E-Ol 9.049E-02
6.000E-Ol 3.154E-Ol 3.386E-Ol 2.162E-Ol 5.198E-Ol 1.788E-0 1 2.375E DO, 5. 320E-0 1 3.594E-Ol 7.923E-Ol 7.282E-02
8.000E-Ol 2.184E-Ol 2.975E-Ol 1.833E-Ol 4.554E-Ol 1.215E-Ol 2.406E 00 5.391E-Ol 3.150E-Ol 7.207E-Ol 5.841E-02
1.000E 00 2.456E-Ol 2.613E-Ol 1.553E-Ol 3.995E-Ol 1.661E-02 2.553E 00 5.612E-Ol 2.161E-Ol 6.562E-Ol 4.684E-02

~
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PROTONS ALPHAS LITHIU!! BERYL. BORON CARBON NITRO. JXYGEN FLUOR. NEON "AGNES. SILICON SULFUR ARGON CALCIUM IRON84 0.000 30.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.02850.000 2.500 0.0 0.0 0.0 0.03·0 0.011 0.0 0.0 0.011- 0.014 0.011 0.005 0.0 0.0 0.005
GAI'II'IA Al/A2 A2/A3 A3/A4 A4/A5 A5/A6 Zl/Z2 Z2/Z3 P1/Al A lIZ 1-6.000E 00 1.180E 01 9.895E 02 8.337E 01 7.183E 02 6.004E 01 3.005E 01 3.015E 04 7.180E02 2.936E 02-5.800E 00 1.058E 01 6.170E 02 6.964E 01 5.899E 02 S.110E 01 2.610E 01 2.173E 04 6.HSE 02 2.326E 02-5.600E 00 9.487E 00 3.884E 02 5.816E 01 4.846E 02 4.351E 01 2.266E 01 1.577E 04 S.323E 02 1.847E 02-5.400E 00 8.508E 00 2.472E 02 4.857E 01 3.981E 02 3.705E 01 lo968E 01 1.154E 04 4.602E 02 1.470E 02-5.200E 00 7.632E 00 1.592E 02 4.056E 01 3.272E 02 3.156E 01 1.709E 01 8.S19E 03 3.996E 02 1.176E 02-5.000E 00 6.852E 00 1.038E 02 3.386E 01 2.690E 02 2.689E 01 1.484E 01 6.342E 03 3.486E 02 9.452E 01-4.800E 00 6.160E 00 6.870E 01 2.826E 01 2.212E 02 2.292E 01 1.289E 01 4.764E 03 3.0S8E 02 7.652E 01

4 . -4.600E 00 5.548E 00 4.617E 01 2.358E 01 1.819E 02 1.955E 01 1.119E 01 3.611E 03 2.699E 02 6.2S1E 01-4.400E 00 5.010E 00 3.1 SSE 01 1.967E 01 1.497E 02 1.668E 01 9.706E 00 2.762E 03 2.396E 02 5.160E 01-4.200E 00 4.539E 00 2.194E 01 1.641E 01 1.232E 02 1.423E 01 8.419E 00 2.132E 03 2.139E 02 4.314E 01-4.000E 00 4.126E 00 1.554E 01 1.368E 01 1.015E 02 1.21SE 01 7.300E 00 1.660E 03 1.916E 02 3.658E 01-3.800E 00 3.766E 00 1.122E 01 1.140E 01 8.362E 01 1.039E 01 6.32SE 00 1.304E 03 1.720E 02 3.150E 01-3.600E 00 3.450E 00 8.265E 00 9.499E 00 6.893E 01 8.880E 00 5.478E 00 1.032E 03 1.S44E 02 2.756E 01-3.400E 00 3.170E 00 6.206E 00 7.911E 00 5.684E 01 7.S99E 00 4.741E 00 8.233E 02 1.382E 02 2.451E 01-3.200E 00 2.921E 00 4.749E 00 6.584E 00 4.689E 01 6.508E 00 4.101E 00 6.616E 02 1.233E 02 2.214E 01-3.000E 00 2.696E 00 3.700E 00 5.477E 00 3.870E 0'1 S.580E 00 3.544E 00 5.353E 02 1.094E 02 2.028E 01-2.800E 00 2.489E 00 2.933E 00 4.553E 00 3.195E 01 4.790E 00 3.061E 00 4.357E 02 9.649E 01 1.882E 01-2.600E 00 2.299E 00 2.361E 00 3.782E 00 2.638E 01 4.118E 00 2.642E 00 3.S67E 02 8.464E 01 1.765E 01-2.400E 00 2.121E 00 1.927E 00 3.139E 00 2.178E 01 3.547E 00 2.279E 00 2.936E 02 7.384E 01 1.671E 01-2.200E 00 1.953E 00 1.593E 00 2.603E 00 1.798E 01 3.063E 00 1.964E 00 2.428E 02 6.409E 01 1.593E 01-2.000E 00 1.796E 00 1.330E 00 2.156E 00 1.482E 01 2.652E 00 1.692E 00 2.017E 02 5.S38E 01 1.527E 01-1.800E 00 1.648E 00 1.12U 00 1.784E 00 1.220E 01 2.307E 00 1.457E 00 1.682E 02 4.767EOl 1.470E 01-1.600E 00 lo508E 00 9.516E-Ol 1.474E 00 1.000E 01 2.018E 00 1.254E 00 1.408E02 4.091E 01 1.419E 01-1.400E 00 1.377E 00 8.130E-Ol 1.217E 00 8.163E 00 1.779EOO 1.079E 00 1.182E 02 3.S01E 01 1.372E 01-1.200E 00 1.255E 00 6.980E-Ol 1.002E 00 6.60SE 00 1.58SE 00 9.274E-Ol 9.958E 01 2.990E 01 1.32SE 01-1.000E 00 1.141E 00 6.018E-Ol 8.242E-Ol 5.280E 00 1.435E 00 7.972E-Ol 8.411E 01 2.S48E 01 1.286E 01-8.000E-Ol 1.036E 00 S.206E-Ol 6.763E-Ol 4.144E 00 1.326E 00 6.8S1E-Ol 7.121E 01 2.169EOl 1.244E 01-6.000E-Ol 9.381E- 01 4.51SE-Ol 5.537E-Ol 3.171E 00 1.262E 00 5.886E-Ol 6.0"3E 01 1.844E 01 1.204E 01-4~(l00E-Ol 8.478E-Ol 3.925E-Ol 4.S21E-Ol 2.346E 00 1.247E 00 S.057E-Ol 5.138E 01 1.S66E 01 1.163E 01-2.000E-Ol 7.648E-Ol 3.419E-Ol 3.6alE-Ol 1.664E 00 1.290E 00 4.344E-Ol 4.'377E 01 1.329E 01 1.123E 011.824E-05 6.886E-Ol 2.983E-Ol 2.987E-Ol 1.12SE 00 1.407E 00 3.731E-Ol 3.735E 01 1.127E 01 1.082E 012.000E-01 6.186E-01 2.606E-Ol 2.414E-Ol 7.234E-Ol t.620E 00 3.205E-Ol 3.192EOl 9.556E 00 1.041E 014.000E-Ol 5.547E-Ol 2.280E-Ol 1.944E-Ol 4.439E-Ol 1.966E 00 2.753E-Ol 2.732E 01 8.096E 00 1.001E 016.000E-Ol 4.962E-Ol 1.998E-Ol 1.5S8E-Ol 2.617E-Ol 2.496E 00 2.366E-01 2.341E 01 6.857E 00 9.598E 008.000E-Ol 4.429E-Ol 1.753E-Ol 1.242E-Ol 1.49SE-Ol 3.292E 00 2.033E-Ol 2.009E 01 5.805E 00 9.192E 001.000E 00 3.944E-Ol 1.540E-Ol 9.842E-02 8.348E-02 4.470E 00 1.748E-Ol 1.725E 01 4.913E 00 8.78BE 00
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PROTONS AlPHAS LITHIUI'I BERYL. BORON CARBON NITRO. OXYGEN PLUOR. NEON I'IAGNES.SILICON SULPUR ARGON CALCIUI'I IRON840.000 30.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028
50.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005

GAI'II'IA P2/Al P3/A2 F4/A3 P5/A4 P1/A5 P8/A6 Al/Zl A3/Z2
-6.000E 00 1.635E 02 3.115E 02 2.121E 01 3.986E 01 6.054E 03 6.778E 02 2.936E 02 1.559E-0 1

( -5.800E 00 1.421E 02 2.541E 02 2.145E 01 3.695E 01 4.731E 03 5.953E 02 2.326E 02 9.299E-0 1-5.600E 00 1.236E 02 2.077E 02 2.168E 01 3.443E 01 1.718E 03 5.227E 02 1.847E 02 1.136E 00-5.400E 00 1.078E 02 1.702E 02 2.192E 01 3.227E 01 2.940E 03 4.590E 02 1.470E 02 1.316E 00-5.200E 00 9.440E 01 1.400E 02 2.216E 01 3.040E 01 2.341E 03 4.029E 02 1.176E 02 1.655E 00-5.000E 00 8.306E 01 1.157E 02 2.240E 01 2.878E 01 1.811E 03 3.536E 02 9.452E 01 1.972E 00-4.800E 00 7.359E 01 9.635E 01 2.264E 01 2.138E 01 1.517E 03 3.103E 02 7.652E 01 2.330E 00-4.600E 00 6.581E 01 8.102E 01 2.28BE 01 2.615E 01 1.231E 03 2.723E 02 6.251E 01 2.129E 00-4.400E 00 5.952E 01 6.902E 01 2.312E 01 2.508E 01 1.011E 03 2.3BBE 02 5.160E 01 3.169E 00
-4.200E 00 5.455E 01 5.976E 01 2.337E 01 2.414E 01 8.437E 02 2.095E 02 4.314E 01 3.648E 00-4.000E 00 5.070E 01 5.276E 01 2.361E 01 2.330E 01 7.060E 02 1.831E 02 3.658E 01 4.163E 00-3.800E 00 4.779E 01 4.760E 01 2.386E 01 2.255E 01 5.95BE 02 1.610E 02 3.150E 01 4.714E 00-3.600E 00 4.559E 01 4.391E 01 2.411E 01 2.186E 01 5.069E 02 1.411E 02 2.756E 01. 5.296E 00

( -3.400E 00 4.392E 01 4.138E 01 2.436E 01 2.123E 01 4.346E 02 1.237E 02 2.451E 01 5.907E 00-3.200E 00 4.260E 01 3.973E 01 2.461E 01 2.063E 01 3.751 E 02 1.084E 02 2.214E 01 6.545E 00-3.000E 00 4.14BE 01 3.872E 01 2.486E 01 2.006E 01 3.258E 02 9.493E 01 2.028E 01 1.206E 00-2.800E 00 4.045E 01 3.816E 01 2.511E 01 1.951E 01 2.845E 02 8.315E 01 1.882E 01 1.890E 00-2.600E 00 3.943E 01 3.7B8E 01 2.536EOl 1.B91E 01 2.4~6E 02 7.2B3E 01 1.765E 01 8.594E 00-2.400E 00 3.838E 01 3.775E 01 2.561E 01 1.844E 01 2.197E 02 6.380E 01 1.671E 01 9.317E 00
-2.200E 00 3.729E 01 3.770E 01 2.586E 01 1.790E 01 1.939E 02 5.590E 01 1.593EOl 1.006E 01-2.000E 00 3.616E 01 3.765E 01 2.611E 01 1.135E 01 1.714E 02 4.899E 01 1.527E 01 1.082E 01-1.800E 00 3.498E 01 3.757E 01 2.637E 01 1.679E 01 1.515E 02 4.297E 01 1.470E 01 1.160B 01
-1.600E 00 3.379E 01 3.744E 01 2.662E 01 1.622E 01 1.337E 02 3.773E 01 1.419E 01 1.240E 01-1.400E 00 3.25BE 01 . 3.723E 01 2.687E 01 1.563E 01 1.116E 02 3.317E 01 1.372E 01 1.322E 01
-1.200E 00 3.137E 01 3.696E 01 2.713E 01 1.502E 01 1.02BE 02 2.923E 01 1.32BE 01 1.406E 01
-1.000E 00 3.01BE 013.662E 01 2.138E 01 1.439E 01 8.894E 01 2.5B4E 01 1.2B6E 01 1.492E 01
-B.OOOE-Ol 2.900E 01 3.621E 01 2.763E 01 1.374E 01 1.581E 01 2.294E 01 1.244E 01 1.581E 01-6.000E-Ol 2.786E 01 3.514E 01 2.789E 01 1.308E 01 6.331E 01 2.049E 01 1.204E 01 1.613E 01
-4.000E-Ol 2.674E 01 3.522E 01 2.814E 01 1.239E 01 5.150E 01 1.844E 01 1.163E 01 1.761E 01
-2.000E-01 2.561E 01 3.464E 01 2.B40E 01 1.110E 01 4.064E 01 1.611E 01 1.123E 01 1.865E 011.824E-05 2.463E 01 3.402E 01 2.866E 01 1.099E 01 3.111E 01 1.546E 01 1.082E 01 1.966E 01

2.000E-Ol 2.363E 01 3.334E 01 2.891E 01 1.021E 01 2.321E 01 1.449E 01 1.041E 01 2.010E 014.000E-Ol 2.266E 01 3.262E 01 2.911E 01 9.546E 00 1.724E01 1.386E 01 1.00lE 01 2.118E 01
6.000E-Ol 2.114E 01 3.186E 01 2.943E 01 8.819E 00 1.291E 01 1.351E 01 9.598E 00 2.291E 01
8.000E-Ol 2.0B6E 01 3.105E 01 2.969E 01 8.096E 00 9.961E 00 1.363E 01 9.192E 00 2.407E 01
1.000E 00 2.00 lE 01 3.020E 01 2.996E 01 1.319E 00 8.035E 00 1.407E 01 8.788E 00 2.529E 01
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PROTONS ALPHAS LITHIU!'I BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON !'!AGNES.SILICON SULPUR ARGON CALCIU!! IRON84 O.000 45.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

GAMMA Pl/P2 P2/P3 P3/P4 P4/p5 P5/P6 P6/P7 P7/P8 P8/P9 P9/Pl0 Pl0/Pl1-6.000E 00 4.579E 00 6.290E 00 1.441E 04 3.577E 01 4.185E 00 7.633E 02 2.077E 01 2.937E 01 2.962E 01 2.727E 01-5.800E 00 4.551E 00 6.027E 00 7.318E 03 3.311E 01 4.046E 00 5.7318 02 1.836E 01 2.567E 01 2.6228 01 2.3448 01 --J-5.600E CO 4.522E 00 5.774E 00 3.748E 03 3.047E 01 3.916E 00 4.323E 02 1.623E 01 2.244E 01 2.323E 01 2.013E 01 I-'
0\-5.400E 00 4.491E 00 5.531E 00 1.949E 03 2.789E 01 3.794E 00 3.278E 02 1.434E 01 1.962E 01 2.0598 01 1.727E 01-5.200E 00 4.454E 00 5.296E 00 1.031E 03 2.538E 01 3.677E 00 2.501E 02 1.268EOl 1.715E 01 1.826E 01 1.480E 01 ...,
1'1-5.000E 00 4.406E 00 5.070E 00 5.568E 02 2.297E 01 3.561E 00 1.920E 02 1.120E 01 1.499E 01 1.6218 01 1.267E 01 0
rt-4.800E 00 4.344E 00 4.851E 00 3.078E 02 2.067E 01 3.446E 00 1.485E 02 9.897E 00 1.311E 01 1.439E 01 1.083E 01 0
:I-4.600E 00 4.259E 00 4.637E 00 1.748E 02 1.851E 01 3.327E 00 1.158E 02 8.743E 00 1.146EOl 1.279E 01 9.248E 00 <,
11>-4.4008 00 4.148E 00 4.425E 00 1.024E 02 1.648E 01 3.2048 00 9.106E 01 7.722E 00 1.002E 01 1.137E 01 7.8848 00 ......
-e-4.200E 00 4.004E 00 IJ.211E 00 6.200E 01 1.461E 01 3.075E 00 7.225E 01 6.820E 00 ·8.763E 00 1.012E 01 6.711E 00 ::r

11>-IJ.OOOE 00 3.828E 00 3.992E 00 3.893E 01 1.289E 01 2.939E 00 5.785E 01 6.022E 00 7.663E 00 9.008E 00 5.703E 00 II-3.800E 00 3.620E 00 3.765E 00 2.537E 01 1.134E 01 2.795E 00 IJ.676E 01 5.317E 00 6.702E 00 8.026E 00 4.8388 00 I-'-3.600E 00 3.388E 00 3.528E 00 1.717E 01 9.931E 00 2.645E 00 3.815E 01 4.693E 00 5.862E 00 7.158E 00 4.097E 00 0>-3.400E 00 3.139E 00 3.284E 00 1.204E 01 8.675E 00 2.490E 00 3.142E 01 4.143E 00 5.127E 00 6.388E 00 3.463E 00 2;'-3.200E 00 2.882E 00 3.034E 00 8.728E 00 7.558E 00 2.331E 00 2.611E 01 3.657E.00 4.485E 00 5.706E 00 2.922E 00-3.000E 00 2.625E 00 2.783E 00 6.518E 00 6.571E 00 2.170E 00 2.188E 01 3.228E 00 3.924E 00 5.100E 00 2.460E 00( -2.800E 00 2.376E 00 2.536E 00 4.994E 00 5.703E 00 2.009E 00 1.848E 01 2.849E 00 3.433E 00 4.5638 00 2.066E 00-2.600E 00 2.140E 00 2.297E 00 3.910E 00 4.943E 00 1.850E 00 1.573E 01 2.515E 00 3.004E 00 4.086E 00 1.732E 00-2.IJOOE 00 1.919E 00 2.070E 00 3.116E 00 4.281E 00 1.695E 00 1.348E 01 2.222E 00 2.628E 00 3.662E 00 1.448E 00-2.200E 00 1.716E 00 1.857E 00 2.520E 00 3.706E 00 1.5458 00 1.161E 01 1.963E 00 2.300E 00 3.2858 00 1.208E 00-2.000E 00 1.531E 00 1.660E 00 2.061 E 00 3.207E 00 1~IJ02E 00 1.0068 01 1.7368 00 2.0138 00 2.950E 00 1.005E 00-1.800E 00 1.362EOO 1.479E 00 1.702E 00 2.775E 00 1.266E 00 8.7628 00 1.537E 00 1.762E 00 2.651E 00 8.3438-01-1.600E 00 1.211E 00 1.315E 00 1.415E 00 2.402E 00 1.137E 00 7.659E 00 1.3648 00 1.5438 00 2.3858 00 6.907E-Ol-1.400E 00 1.075E 00 1.1678 00 1.183E 00 2.080E 00 1.0168 00 6.7188 00 1.212E 00 1.351E 00 2.147E 00 5.704E-Ol-1.200E 00 9.537E-Ol 1.033E 00 9.934E-Ol 1.802E 00 9.027E-0 1 5.9108 00 1.082E 00 1.183E 00 1.9358 00 4.6988-01-1.000E 00 8.452E-Ol 9.137E-Ol 8.3678-01 1.563E 00 7.966E-Ol 5.2118 00 9.6998-01 1.0368 00 1.746800 3.859E-Ol-8.000E-Ol 7.485E-Ol 8.071 E- 01 1. 063E-0 1 1.357E 00 6.9148-01 IJ.6038 00 8.752E-Ol 9.070E-Ol 1.577B 00 3.161 E-O 1-6.0ooE-Ol 6.626E-Ol 7.123E-Ol 5.9128-01 1.179E 00 6.0IJ5E-Ol 4.073E 00 7 .964E-0 1 7. 944E-0 1 1.425E 00 2.5838-01-4.000E-Ol 5.862E-Ol 6.281E-Ol 5.055E-Ol 1.025E 00 5.172E-Ol 3.611E 00 7.329E-Ol 6.958E:'01 1.289E 00 2.105E-Ol-2.0008-01 5.183E-Ol 5.535E-Ol 4.281E-Ol 8.929E-Ol 4.350E-Ol 3.2108 00 6. 840E-0 1 6.096E-Ol 1.1678 00 1.711E-0 11.82IJE-05 4.581E-Ol 4.8748-01 3.628E-Ol 7.785E-Ol 3.5768-01 2.869E 00 6.496E-Ol 5.341E-Ol 1.0588 00 1.387E-Ol2.0008-01 4.048E-Ol 4.2908-01 3.014E-Ol 6.797E-Ol 2.851E-Ol 2.5908 00 6.300E-Ol 4.679E-Ol 9.6008-01 1.122E-Ol4.000E-Ol 3.575E-Ol 3.7758-01 2.60IJE-Ol 5.9418-01 2.182E-Ol 2.376E 00 6.257E-Ol 4.101E-Ol 8.717E-Ol 9.0498-026.000E-Ol 3.156E-Ol 3.320E-Ol 2.2068-01 5.199E-Ol 1.586E-Ol 2.2368 00 6.319E-Ol 3.594E-Ol 7.9238-01 7.282E-028.000E-Ol 2.785E-Ol 2.919E-Ol 1.868E-Ol 4.556E-Ol 1.08IJ8-01 2.179E 00 6.681E-Ol 3.150E-Ol 7.2078-01 5.847E-021.000E 00 2.IJ51E-Ol 2.565E-Ol 1.581E-Ol 3.997E-Ol 6.924E-02 2.2118 00 7.181E-Ol 2.761E-Ol 6.562E-Ol 4.6848-02
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PROTONS ALPHAS LITHIU!'! BERYL. BORON CARBON NITRO. :lXYGEN FLUOR. NEON !'!AGNES.SILICON SULPUR ARGON CALCru!'! IRON
840.000 45.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

50.000 2.5CO 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005

GA!'!"'A A1/A2 A2/A3 A3/A4 A4/A5 A5/A6 Z1/Z2 Z2/Z3 P1/A 1 A1/Z1
-6.000E 00 1.183E 01 6.621 E 02 8.601E 01 6.962E 02 6.001E 01 3.005E 01 3.015E 04 7.651E 02 2.953E 02

( -s.800E 00 1.062E 01 4.135E 02 7.181E 01 5.720E 02 5.101E 01 2.610E 01 2.113E 04 6.6-38E 02 2.346E 02
-s.600E 00 9.540E 00 2.609E 02 5.99sE 01 4.101E 02 4.348E 01 2.266E 01 1.577E 04 5.171E 02 1.869E 02
-s.400E 00 8.514E 00 1.665E 02 s.004E 01 3.865E 02 3.702E 01 1.968E 01 1.154E 04 5.027E 02 1.496E 02

(" -s.200E 00 7.716E 00 1.077E 02 4.176E 01 3.118E 02 3.153E 01 1.109E 01 8.519E 03 4.381E 02 1.205E 02
-5.000E 00 6.9ssE 00 7.061E 01 3.48sE 01 2.614E 02 2.686E 01 1.4811E 01 6.342E 03 3.835E 02 9.779E 01
-4.800E 00 6.28sE 00 4.706E 01 2.90n 01 2.150E 02 2.289E 01 1.289E 01 4.764E 03 3.354E 02 8.015E 01
-4.600E 00 5.698EOO 3.191E 01 2.425E 01 1.170E 02 1.952E 01 1.119E 01 3.611E 03 2.935E 02 6.648E 01
-4.400E 00 5.18sE 00 2.205E 01 2.022E 01 1.451E 02 1.665E 01 9.106E 00 2.762E 03 2.566E 02 s.s93E 01
-1I.200E 00 1I.731E 00 1.55sE 01 1.686E 01 1.200E 02 1.420E 01 8.419E 00 2.132E 03 2.239E 02 4.780E 01
-1I.000E 00 4.346E 00 1.119E 01 1.405E 01 9.889E 01 1.212E 01 1.300E 00 1.660E 03 1.9118E 02 1I.155E 01
-3.800E 00 4.002E 00 8.231E 00 1.111E 01 8.1s3E 01 1.036E 01 6.325E 00 1.304E 03 1.690E 02 3.676E 01
-3.600E 00 3.697E 00 6.183E 00 9.154E 00 6.124E 01 8.8119E 00 5.418E 00 1.032E 03 1.460E 02 3.309E 01
-3.1I00E 00 3.422E 00 4.742E 00 8.121E 00 5.549E 01 7.568E 00 4.741E 00 8.233E 02 1.256E 02 3.026E 01
-3.200E 00 3.110E 00 3.708E 00 6.758E 00 4.s81E 01 6.416E 00 4.101E 00 6.616E 02 1.076E 02 2.809E 01
-3.000E 00 2.937E 00 2.9s3E 00 5.621E 00 3.184E 01 5.5fl1E 00 3.544E 00 s.353E 02 9.192E 01 2.640E 01
-2.800E 00 2.719E 00 2.390E 00 4.673E 00 3.127E 01 4.7s6E 00 3.061E 00 4.3s7E 02 1.830E 01 2.506E 01
-2.600E 00 2.512E 00 1.963E 00 3.883E 00 2.585E 01 4.08lE 00 2.642E 00 3.561E 02 6.655E01 2.399E 01
-2.400E 00 2.317E 00 1.631E 00 3.2211E 00 2.138E 01 3.510E 00 2.219E 00 2.936E 02 5.646E 01 2.311E 01
-2.200E 00 2.132E 00 1.370E 00, 2.614E 00 1.168E 01 3.022E 00 1.964E 00 2.428E 02 4.785E 01 2.237E 01
-2.000E 00 1.957E 00 1.161E 00 2.211E 00 1.461E 01 2.609E 00 1.692E 00 2.011E 02 4.052E 01 2.111E 01
-1.800E 00 1.792E 00 9.900E-01 1.836E 00 1.206E 01 2.259E 00 1.451E 00 1.682E 02 3.430E 01 2.111E 01
-1.600E 00 1.638E 00 8.491E-01 1.519E 00 9.942E 00 1.964E 00 1.254E 00 1.408E02 2.902E 01 2.055E 01
-1.400E 00 1.494E 00 1.315E-01 1.255E 00 8.165E 00 1.711E 00 1.079E 00 1.182E 02 2.455E 01 2.001E 01
-1.200E 00 1.360E 00 6.323E-01 1.036E 00 6.669E 00 1.513E 00 9.274E-01 9.9s8E 01 2.076E 01 1.947E 01
-1.000E 00 1.236E 00 5.479E-01 8.s34E-01 s.399E 00 1.349E 00 7.912E-01 8.1111E 01 1.156E01 1.894E 01
-8.000E-01 1.122E 00 4.757E-01 1.022E-01 4.313E 00 1.222E 00 6.851E-01 1.121E 01 1.485E 01 1.839E 01
-6.000E-01 1.017E 00 4.136E-01 5.767E-01 3.378E 00 1.132EOO 5.886E-01 6.043E 01 1e .256E 01 1.184E 01
-4~000E-01 9.204E-01 3.600E-01 4.126E-01 2.514E 00 1.082E 00 5.051E-01 5.138E 01 1.063E 01 1.728E 01
-2.0 OOE-O 1 8.320E-01 3.136E-01 3.865E-01 1.890E 00 1.076E 00 4.344E-0 1 4.311E 01 8.988E 00 1.671E 01

1.824E-05 1.510E-01 2.133E-01 3.153E-01 1.326E 00 1.124E 00 3.131 E-O 1 3.735E 01 1.602E 00 1.613E 01
2.000E-01 6.169E-01 2.384E-01 2.564E-01 8 .843E-0 1 1.240E 00 3.20sE-01 3.192E 01 6.430E 00 1.554E 01
4.000E-01 6.093E-01 2.080E-01 2.079E-01 5.595E-01 1.449E 00 2.153E-01 2.732E 01 s.438E 00 1.49sE 01
6.000E-01 5.417E-01 1.816E-01 1.680E-01 3.374E-01 1.784E 00 2.366E-01 2.341 E 01 4.599E 00 1.43sE 01
8.000E-01 4.914E-01 1.586E-01 1.3s1E-01 1.9s5E-01 2.298E 00 2.033E-01 2.009E 01 3.889E 00 1.315E 01
1.000E 00 4.402E-01 1.386E-01 1.082E-01 1.098E-01 3.069E 00 1.148E-01 1.125E 01 3.288E 00 1.316E 01
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PROTONS AlPHAS lITHIUI'! BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON I'!AGNES.SILICON SULFUR ARGON CAlCIUI'! IRON
840.000 45.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

50.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005

GAl'!I'!A P2/Al P3/A2 P4/A3 P5/A4 P7/A5 P8/A6 Al/Z1 A3/Z2
-6.000E 00 1.671E 02 3.141E 02 1.437E 01 3.455E 01 5.748E 03 4.519E 02 2.953E 02 1.133E 00
-5.800E 00 1.459E 02 2.570E 02 1.4S2E 01 3.150E 01 4.453E 03 3.969E 02 2.346E 02 1.394E 00
-5.600B 00 1.276E 02 2.108E 02 1.468E 01 2.887E 01 3.465E 03 3.485E 02 1.869E 02 1.702E 00
-5.400E 00 1.119E 02 1.736E 02 1.483E 01 2.660E 01 2.710E 03 3.060E 02 1.496E 02 2.063E 00
-5.200E 00 9.851E 01 1.435E 02 1.498E 01 2.465E 01 2.130E 03 2.686E 02 1.205E 02 2.480E 00
-5.000E 00 8.702E 01 1.194E 02 1.514E 01 2.297E 01 1.685E 03 2.358E 02 9.779EOl 2.955E 00
-4.800E 00 7.722E 01 1.001E 02 1.530E 01 2.151E 01 1.342E 03 2.069E 02 8.015E 01 3.492E 00
-4.600E 00 6.890E 01 8.467E 01 1.545E 01 2.025E 01 1.077E 03 1.815E 02 6.648E 01 4.090E 00·
-4.400E 00 6.186E 01 7.248E 01 1.561 E 01 1.916E 01 8.712E 02 1.592E 02 S.593E 01 4.748E 00
-4.200E 00 5.591E 01 6.290B 01 1.577E 01 1.820E 01 7.105E 02 1.397E 02 4.780E 01 5.464E 00
-4.000E 00 5.090E 01 5.542E 01 1.593E 01 1.737E 01 5.844E 02 1.225E 02 4.155E 01 6.236E 00
-3.800E 00 4.667E 01 4.961E 01 1.610E 01 1.663E 01 4.849E 02 1.074E 02 3.676E 01 7.059E 00
-3.600E 00 4.308E 01 4.513E 01 1.626E 01 1.597E 01 4.058E 02 9~413E 01 3.309E 01 7.930E 00
-3.400E 00 4.000E 01 4.169E 01 1.642E 01 1.537E 01 3.425E 02 8.250E 01 3.026E 01 8.844E 00
-3.200E 00 3.734B 01 3.903E 01 1.658E 01 1.483E 01 2.915E 02 7.230E 01 2.809E 01 9.796E 00
-3.000E 00 3.501E 01 3.696E 01 1.675E 01 1.433E 01 2.499E 02 6.335E 01 2.640E 01 1.078E 01
-2.800E 00 3.295E 01 3.533E 01 1.691E 01 1.386E 01 2.158E 02 5.551E 01 2.506E 01 1.181E 01
-2.600E 00 3.109E 01 3.401E 01 1.708E 01 1.341E 01 1.874E 02 4.865E 01 2.399E 01 1.286E 01
-2.400E 00 2.942E 01 3.293E 01 1.724E 01 1.298E 01 1.638E 02 4.265E 01 2.311E 01 1.394E 01
-2.200E 00 2.788E 01 3.201E 01 1.741E 01 1.256E 01 1.437E 02 3.740E 01 2.237E 01 1.504E 01
-2.000E 00 2.647E 01 3.121E 01 1.7S7E 01 1.215E 01 1.266E02 3.283E 01 2.171E 01 1.618E 01
-1.800E 00 2.517E 01 3.049E 01 1.774E 01 1.174E 01 1.119E 02 2.885E 01 2.111E 01 1.734E 01
-1.600E 00 2.396E 01 2.984E 01 1.791E 01 1.132E 01 9.902E 01 2.539E 01 2.055E 01 1.853E 01
-1.400E 00 2.283E 01 2.924E 01 1.807E 01 1.091E 01 8.765E 01 2.240E 01 2.001E 01 1.975E 01
-1.200E 00 2.177E 01 2.866E 01 1.824E 01 1.048E 01 7.745E 01 1.983E 01 1.947E 01 2.100E 01
-1.000E 00 2.078E 01 2.812E 01 1.841E 01 1.00SE 01 6.814E 01 1.763E 01 1.894E 01 2.228E 01
-8.000E-Ol 1.984E 01 2.759E 01 1.858E 01 9.617E 00 5.947 E 01 1.578E 01 1.B39E 01 2.361E 01
-6.000E-Ol 1.896E 01 2.707E 01 1.875E 01 9.173E 00 5.126E 01 1.425E 01 1.7B4E 01 2.497E 01
-4.000E-Ol 1.813E 01 2.657E 01 1.892E 01 8.722E 00 4.340E 01 1.300E 01 1.728E 01 2.637E 01
-2.000E-Ol 1.734E 01 2.607E 01 1.909E 01 B.265E 00 3.591E 01 1.203E 01 1.671E 01 2.7B2E 01

1.B24E-05 1.659E 01 2.557E 01 1.926E 01 7.802E 00 2.B93E 01 1.133EOl 1.613E 01 2.932E 01.
2.000E-Ol 1.5B9E 01 2.506E 01 1.944E 01 7.334E 00 2.275E 01 1.090E 01 1.554E 01 3.087E 01
4.000E-Ol 1.S21E 01 2.456E 01 1.961E 01 6.864E 00 1.760B 01 1.073E 01 1.495E 01 3.248E 01
6. OOOE-O 1 1.4S7E 01 2.404E 01 1.979E 01 6.392E 00 1.360E 01 1.0B5E 01 1.43SE 01 3.414E 01
B.OOOE-Ol 1.396E 01 2.3S1E 01 1.996E 01 S.922E 00 1.06BE 01 1.126E 01 1.375E 01 3.587E 01
1.000E 00 1.339E 01 2.297E 01 2.014E 01 S.454E 00 8.649E 00 1.201E 01 1.316E 01 3.767E 01
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PROTONS ALPHAS LITHIUI! BERYL. BORON CARBON NITRO. OXYGEN PLUOR. NEON I!AGNES. SILICON SOLPOR ARGON CALeIO!! IRON840.000 60.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

GA!!!!A Pl/P2 P2/P3 P3/P4 P4/P5 P5/P6 P6/p7 P7/P8 P8/P9 P9/Pl0 Pl0/P11-6.000E 00 4.758E 00 6.385E 00 1.442E 04 3.012E 01 3.890E 00 9.903E 02 2.077E 01 2.937E 01 2.962E 01 2.727E 01-5.800E 00 4.742E 00 6.136E 00 7.326E 03 2.816E 01 3.738E 00 7.400E 02 1.836E 01 2.567E 01 2.622E 01 2.344E 01 ~-5.600E 00 4.721E 00 5.896E 00 3.775E 03 2.620E 01 3.598E 00 5.552E 02 1.623E 01 2.244E 01 2.323E 01 2.013E 01 ....~-5.400E 00 4.691E 00 5.662E 00 1.978E 03 2.425E 01 3.468E 00 4.183E 02 1.435EOl 1.962E 01 2.059E 01 1.727E 01-5.200E 00 4.648E 00 5.434E 00 1.056E 03 2.231E 01 3.346E 00 3.168E 02 1.268E 01 1.715E 01 1.826E 01 1.480E 01 '"t1-5.00OE 00 4.586E 00 5.207E 00 5.767E 02 2.042E 01 3.229E 00 2.413E 02 1.120E 01 1.499E 01 1.621E 01 1.267E 01 0
r-r-4.800E 00 4.501E 00 4.980E 00 3.229E 02 1.858E 01 3.116E 00 1.850E 02 9.898E 00 1.311E 01 1.439E 01 1.083E 01 0
p-4.6 DOE 00 4.388E 00 4.749E 00 1.859E 02 1.682E 01 3.005E 00 1.428E 02 8.744E 00 1.146 E 01 1.279E 01 9.248E 00 <,
II>-4.400E 00 4.244E 00 4.511E 00 1.104E 02 1.513E 01 2.893E 00 1.111E 02 7.723E 00 1.002E 01 1.137E 01 7.884E 00 t-'..,-4.200E 00 4.069E 00 4.266E 00 6.776EOl 1.355E 01 2.779E 00 8.716E 01 6.821E 00 8.763E 00 1.012E 01 6.711E 00 ::r
II>-4.000E 00 3.865E 00 4.013E 00 4.304E 01 1.207E 01 2.661E 00 6.898E 01 6.023E 00 7.663E 00 9.008E 00 5.703E 00 n-3.800E 00 3.637E 00 3.753E 00 2.829E 01 1.070E 01· 2.538E 00 5.509E 01 5.318E 00 6.702E 00 8.026E 00 1I.838E 00 ....-3.600E 00 3.390E 00 3.1188E 00 1.9211E 01 9.1149E 00 2.lIllE 00 4.441E 01 4·.695E 00 5.862E 00 7.158E 00 4.097E 00 r-3.400E 00 3.133E 00 3.221E 00 1.351E 01 8.312E 00 2.279E 00 3.614E 01 1I.145E 00 5.127E 00 6.388E 00 3.463E 00-3.200E 00 2.872E 00 2.958E 00 9.770E 00 7.288E 00 2.143E 00 2.968E 01 3.660E 00 4.485E 00 5.706E 00 2.922E 00-3.000E 00 2.616E 00 2.701E 00 7.259E 00 6.372E 00 2.004E 00 2.460E 01 3.231E 00 3.924E 00 5.100E 00 2.1160E 00-2.800E 00 2.369E 00 2.1154E 00 5.522E 00 5.558E 00 1.864E 00 2.057E 01 2.853E 00 3.433E 00 4.563E 00 2.066E 00-2.600E 00 2.134E 00 2.219E 00 4.287E 00 4.839E 00 1.724E 00 1.734E 01 2.520E 00 3.004E 00 4.086E 00 1.732E 00-2.400E 00 1.916E 00 1.998E 00 3.387E 00 4.206E 00 1.585E 00 1.473E 01 2.228E 00 2.628E 00 3.662E 00 1.448E 00-2.200E 00 1.714E 00 1.793E 00 2.715E 00 3.652E 00 1.1149E 00 1.260E 01 1.970E 00 2.300E 00 3.285E 00 1.208E 00-2.000E 00 1.530E 00 1.604E 00 2.203E 00 3.169E 00 1.318E 00 1.0811E 01 1.745E 00 2.013E 00 2.950E 00 1.005E 00-1.800E 00 1.362E 00 1.431E 00 1.805E 00 2.749E 00 1.192E 00 9.381E 00 1.548E 00 1.762EOO 2.651E 00 8.343E-01-1.600E 00 1.211E 00 1.274E 00 1.491E 00 2.384E 00 1.071E 00 8~157E 00 1.376E 00 1.543E 00 2.385E 00 6.907E-Ol-l.IIOOE 00 1.076E 00 1.132E 00 1.239E 00 2.068E 00 9.569E-0 1 7.120E 00 1.228E 00 1.351E 00 2.1117E 00 5.70IlE-Ol-1.200E 00 9.544E-0 1 1.004E 00 1.035E 00 1.794E 00 8.489E-01 6.235E 00 1.100E 00 1.183E 00· 1.935E 00 4.698E-01-1.000E 00 8.459E-01 8.890E-Ol 8.6838-01 1.558E 00 7.4718-01 5.472E 00 9.924E-0 1 1.036E 00 1.746E 00 3.859E-01-8.000E-01 7.492E-01 7.863E-Ol 7.303E-Ol 1.353E 00 6.5158-01 4.810E 00 9.023E-01 9.070E-Ol 1.5778 00 3.161E-01-6.000E-01 6.632E-01 6.948E-01 6.155E-01 1.177E 00 5 .617E-0 1 4.232E 00 8.293E-01 7.944E-01 1.4258 00 2.583E-01-1I.000E-01 5.867E-Ol 6.134E-01 5.196E-Ol 1.024E 00 4.775E-Ol 3.725E 00 1.1218-01 6.958E-01 1.289E 00 2.105E-01-2.000E-Ol 5.181E-01 5.411E-Ol 4.392E-01 8.922E-01 3.988E-Ol 3.283E 00 7.324E-01 6.096E-0 1 1.161E 00 1.711 E-011.824E-05 1I.585E-Ol 4.769E-01 3.714E-Ol 1.782E-01 3.254E-Ol 2.901E 00 1.084E-01 5.341E-01 1.058E 00 1.387E-Ol2.OOOE-O 1 4.050E-01 4.202E-Ol 3.142E-Ol 6.796E-Ol 2.576E-Ol 2.580E 00 1.015E-01 4.679E-01 9.6008-01 1.122E-014.000E-01 3.517E-Ol 3.700E-Ol 2.659E-Ol 5.941E-Ol 1.963E-0 1 2.324E 00 7. 127E-0 1 4.101E-01 8.117E-Ol 9.049E-026.0 OOE-O 1 3.157E-01 3.256E-Ol 2.2508-01 5.201E-01 1.426E-Ol 2.137E 00 7.438E-01 3.594E-01 7.923E-Ol 7.282E-028.000E-Ol 2.186E-01 2.865E-Ol 1.903E-Ol 4.558E-Ol 9.790E-02 2.025E 00 7.972E-0 1 3.150E-Ol 7.201B-01 5.8117E-021.000E 00 2.458E-Ol 2.519E-Ol 1.610E-Ol 3.999E-Ol 6.313E-02 1.992E 00 8.761E-Ol 2.761E-Ol 6.562E-Ol 4.684E-02
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PROTONS ALPHAS LITHIUII BERYL. BORON CARBON NITRO. :>lYGEN FLUOR. NEON ~AGNES. SILICON SULFUR AFGON CALCIO~ IRON811O.000 60.000 0.0 0.0 0.0 0.1190 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.02850.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.0111 0.011 0.005 0.0 0.0 0.005
GAil!!! Al/A2 A2/A3 A3/AII A4/A5 A5/A6 Z1/Z2 Z2/Z3 P1/Al A1/Z1-6.000E 00 1.186E 01 4.983E 02 8.740E 01 6.851E02 5.999E 01 3.005E 01 3.015E 04 8.116E 02 2.970E 02-5.800E 00 1.066E 01 3.117E 02 7.295E 01 5.631E 02 5.106E 01 2.610E 01 2.173E 04 7.094E 02 2.366E 02-5.600E 00 9.591E 00 1.971E 02 6.088E 01 4.629E 02 1I.3116E01 2.266E 01 1.577E 04 6.209E 02 1.892E 02-5.400E 00 8.6110E 00 1.261E02 5.081E 01 3.806E 02 3.700E 01 1.968E 01 1.154E 04 5.438E 02 1.522E 02-5.200E 00 7.797E 00 8.187E 01 4.239E 01 3.131E 02 3.152E 01 1.709E 01 8.519E 03 4.761E 02 1.234E 02-5.000E 00 7.055E 00 5.398E 01 3.S37E 01 2.575E 02 2.685E 01 1.484E 01 6.3112E 03 4.161E 02 " 1.011E 02-1I.800E 00 6.405E 00 3.622E 01 2.950E 01 2.120E 02 2.288E 01 1.289E 01 4.7611E 03 3.625E 02 8.377E 01-1I.600E 00 5.838E 00 2.1177E 01 2.1160E 01 1.745E 02 1.950E 01 1.119E 01 3.611E 03 3.144E 02 7.046E 01-II.IIOOE00 5.31111E00 1.730E 01 2.051E 01 1.437E 02 1.663E 01 9.706E 00 2.762E 03 2.711E 02 6.025E 01-4.200E 00 4.90E 00 1.2311E 01 1.710E 01 1.1811E 02 1.419E 01 8.419E 00 2.132E 03 2.321E 02 5.2115E 01-II.OOOE 00 4.535E 00 9.012E 00 1.425E 01 9.758E 01 1.211E 01 7.300E 00 1.660E 03 1.974E 02 4.652E 01-3.800E 00 4.199E 00 6.730E 00 1.187E 01 8.0117E 01 1.0311E 01 6.325E 00 1.304E 03 1.667E 02 4.202E 01-3.600E 00 3.896E 00 5.139E 00 9.886E 00 6.639E 01 8.834E 00 5.478E 00 1.032E 03 1.400E 02 3.861E 01-3.1I00E 00 3.617E 00 4.008E 00 8.230E 00 5.481E 01 7.552E 00 1I.741E 00 8.233E 02 1.170E 02 3.602E 01-3.200E 00 3.357E 00 3.187E 00 6.849E 00 1I.527E 01 6.461E 00 lI.l01E 00 6.616E 02 9.7115E 01 3.404E 01-3.000E 00 3.111E 00 2.578E 00 5.697E 00 3.7111E 01 5.531E 00 3.544E 00 5.353E 02 8.104E 01 3.251E 01-2.800E 00 2.878E 00 2.118E 00 4.736E 00 3.093E 01 4.739E 00 3.061E 00 4.357E 02 6.736E 01 3.131E 01-2.600E 00 2.656E 00 1.763E 00 3.935E 00 2.559E 01 4.065E 00 2.642E 00 3.567E 02 5.601E 01 3.033E 01-2.1I00E 00 2.1145E 00 1.483E 00 3.268E 00 2.117E 01 3.1191E 00 2.279E 00 2.936E 02 4.663E 01 2.952E 01-2.200EOO 2.245E 00 1.258E 00 2.712E 00 1.752E 01 3.002E 00 1.9611E 00 2.428E 02 3.887E 01 2.880E 01-2.000E 00 2.057E 00 1.076EOO 2.248E 00 1.450E 01 2.587E 00 1.692E 00 2.017E 02 3.246E 01 2.814E 01-1.800E 00 1.880E 00 9.2112E-Ol 1.863E 00 1.200E 01 2.235E 00 1.457E 00 1.682E 02 2.715E 01 2.752E 01-1.600E 00 1.716E 00 7.976E-Ol 1.S42E 00 9.910E 00 1.937E 00 1.2511E 00 1.408E 02 2.275E 01 2.691E 01-l.IIOOE 00 1.56"3E 00 6.905E-Ol 1.275E 00 8.167E 00 1.6B6E 00 1.079E 00 1.182E 02 1.909E 01 2.629E 01-1.200E 00 1.422E 00 5.992E-Ol 1.053E 00 6.703E 00 1.477E 00 9.274E-Ol 9.958E 01 1.604E 01 2.566E 01-1.000E 00 1.292E 00 5.208E-01 8.690E;"01 5.465E 00 1.306E 00 7.972E-01 8.411E 01 1.3119E 01 2.501E 01-8.000E-Ol 1.172E 00 4.531E-Ol 7.159E-01 4.1I09E 00 1.169E 00 6.851E-Ol 7.121E 01 1.136E 01 2.434E 01"-6.000E-01 1.063E 00 3.945E-01 5.890E-Ol 3.501E 00 1.067E 00 5.886E-Ol 6.043E 01 9.572E 00 2.365E 01-4.000E-01 9.622E-Ol 3.436E-Ol 4.837E-Ol 2.716E 00 9 .9BBE-O 1 S.057E-Ol S.138E 01 8.072E 00 2.293E 01-2.000E-Ol 8.706E-Ol 2.993E-01 3.965E-Ol 2.041E 00 9.685E-Ol 1I.3114E-Ol 4.377E 01 6.811E 00 2.220E 011.82I1E-OS 7.870E-Ol 2.608E-Ol 3.2114E-Ol 1.471E 00 9.823E-Ol 3.731 E-Ol 3.735E 01 5.750E 00 2.144E 012.000E-Ol 7.107E-Ol 2.272E-Ol 2.6117E-Ol 1.008E 00 1.051E 00 3.205E-Ol 3.192E 01 4.855E 00 2.067E 01II.OOOE-Ol 6.1I11E-Ol 1.979E-Ol 2.155E-Ol 6.550E-Ol 1.190E 00 2.753E-Ol 2.732E 01 4.101E 00 1.989E 016.000E-Ol 5.777E-Ol 1.724E-Ol "1.7119E-Ol 4.037E-Ol 1.1128E 00 2.366E-Ol 2.341 E 01 3.464E 00 1.910E 018.000E-01 s.200E-Ol 1.502E-Ol 1.415E-Ol 2.375E-Ol 1.B01E 00 2.033E-Ol 2.009E 01 2.927E 00 1.831E 011.000E 00 II.674E-Ol 1.309E-Ol 1.1110E-Ol 1.346E-Ol 2.369E 00 1.7118E-Ol 1.725E 01 2.473E 00 1.752E 01
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PROTONS ALPHAS LITHIUI'J BBRYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON I'JAGNBS.SILICON SULFUR APGON CALCIUI'J IRON8110.000 60.000 0.0 0.0 0.0 0.1190 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.02850.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.0111 0.011 0.005 0.0 0.0 0.005
GAM!!A P2/Al P3/A2 PII/A3 P5/AII P7IA5 P8/A6 Al/Z1 A3/Z2-6.000E 00 1.706E 02 3.168E 02 1.095E 01 3•.176E 01 5.5911E 03 3.389E 02 2.970E 02 1.511B 00-5.800B 00 1.1196B 02 2.599E 02 1.106E 01 2.8611E 01 1I.3111B03 2.976B 02 2.366E 02 1.858E 00-5.600E 00 1.315E 02 2.139E 02 1.117E 01 2.595E 01 3.339E 03 2.6111B 02 1.892E 02 2.269E 00-5.1I00E 00 1.159E 02 1.769E 02 1.128E 01 2.3611B 01 2.5~IIE 03 2.295E 02 1.522B 02 2.750E 00-5.200E 00 1.0211E 02 1.1170E 02 1.139E 01 2. 1611B 01 2.025B 03 2.015B 02 1.2311E 02 3.305E 00-5.000E 00 9.072B 01 1.229E 02 1.151E 01 1.993E 01 1.589E 03 1.768E 02 1.011E 02 3.939B 00-1I.800E 00 8.054E 01 1.036E 02 1.162E 01 1.8115E 01 1.255B 03 1.552B 02 8.377B 01 1I.653B 00-1I.600E 00 7.165E 01 8.808E 01 1. 1711E 01 1.717B 01 9.911E 02 1.362B 02 7.046E 01 5.1150E 00-1I.400E 00 6.386E 01 7.565E 01 1.185E 01 1.606B 01 7.980E 02 1.194E 02 6.025B 01 6.326B 00-1I.200E 00 5.704E 01 6.569B 01 1.197E 01 1.510E 01 6.436B 02 1.0118B 02 5.245B 01 7.281E 00-II.OOOE 00 5.106E 01 5.771E 01 1.208B 01 1.1127E 01 5.233E 02 9.188E 01 4.652B 01 8.308B 00-3.800B 00 4.5811E 01 5.129E 01 1.220E 01 1.3511E 01 4.292B 02 8.056E 01 4.202B 01 9.404E 00-3.600E 00 4.129E 01 4.612E 01 1.232E 01 1.289E 01 3.550E 02 7.062B 01 3.861B 01 1.056E 01-3.400E 00 3.734B 01 4.192E 01 1.244B 01 1.232E 01 2.962B 02 6.191E 01 3.602B 01 1.178E 01-3.200B 00 3.392B 01 3.850E 01 1.256B 01 1.180E 01 2.493B 02 5.426E 01 3.404B 01 1.305B 01-3.000E 00 3.098B 01 3.569E 01 1.268E 01 1.133E 01 2.116B 02 4.756B 01 3.251E 01 1.436B 01-2.800E 00 2.8114B 01 3.336E 01 1.280E 01 1.090E 01 1.810E 02 4.170E 01 3.131E 01 1.572E 01-2.600B 00 2.625B 01 3.141E 01 1.292B 01 1.051E 01 1.560E 02 3.656B 01 3.033B 01 1.112EOl-2.400B 00 2.434B 01 2.918B 01 1.304E 01 1.013B 01 1.353E 02 3.201B 01 2.952E 01 1.855E 01-2.200E 00 2.268E 01 2.839E 01 1.316B 01 9.710B 00 1.181E 02 2.816B 01 2.880B 01 2.003E 01-2.000E 00 2.122B 01 2.720E 01 1.328E 01 9.423B 00 1.037E 02 2.1114E 01 2.814E 01 2.153B 01-1.800E 00 1.993E 01 2.618B 01 1.340B 01 9.083B 00 9.144B 01 2.178E 01 2.152E 01 2.308E 01-1.600B 00 1.818E 01 2.529B 01 1.353B 01 8.749E 00 8.0911E 01 1.922E 01 2.691E 01 2.466E 01-1.400B 00 1.774B 01 2.450E 01 1.365B 01 8.417B 00 1.1811E 01 1.701E 01 2.629B 01 2.628B 01-1.200E 00 1.680E 01 2.380B 01 1.377B 01 8.086E 00 6.3S5E 01 1.513E 01 2.566E 01 2.194E 01-1.000E 00 1.595E 01 2.317E 01 1.390E 01 7.154E 00 5.611B 01 1.353E 01 2.501B 01 2.965B 01-8.000E-Ol 1.516B 01 2.260B 01 1.402B 01 7.419E 00 5.021E 01 1.220E 01 2.434E 01 3.140E 01-6.000E-Ol 1.4113E 01 2.201E 01 1.415E 01 7.082E 00 4.414E 01 1.113B 01 2.365E 01 3.321E 01-II.OOOE-Ol 1.376B 01 2.159E 01 1.421E 01 6.143E 00 3.835E 01 1.028E 01 2.293E 01 3.501E 01-2.000E-Ol 1.313B 01 2.113E 01 1.440B 01 6.401E 00 3.215E 01 9.664E 00 2.220B 01 3.699E 011.824E-05 1.254E 01 2.069B 01 1.453B 01 6.056EOO 2.738E 01 9.269E 00 2.144EOl 3.898B 012.000E-Ol 1.199E 01 2.021E 01 1.466B 01 5.710E 00 2.235B 01 9.101E 00 2.067E 01 4.104E 01II.OO.OB-O1 1.147E 01 1.981B 01 1.479E 01 5.3611E 00 1.190E 01 9.168E 00 1.989E 01 4.317E 016.000E-Ol 1.097E 01 1.947E 01 1.492E 01 5.017E 00 1.420E 01 9.1186B 00 1.910E 01 4.538E 018.000E-Ol 1.051E 01 1.907E 01 1.505B 01 4.671E 00 1.133E 01 1.008B 01 1.831E 01 4.767EOl1.000B 00 1.006B 01 1.867B 01 1.518E 01 4.328E 00 9.228B 00 1.098E 01 1.752EOl 5.006E 01
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PROTONS ALPHAS LITHIU!! BERYL. BORON. CARBCN NITRO. OXYGEN FLUOR. NEON !!AGNES. SILICON SULFUR ARGON CALCIU!! nON
840.000 80.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

GA!!!!A P1/P2 P2/P3 P3/P4 P4/P5 P5/P6 P6/P7 P7/P8 P8/P9 P9/Pl0 Pl0/Pll
-6.000E 00 4.982E 00 6.509E 00 1.1135E 04 2.503E 01 3.657E 00 1.293E 03 2.077E 01 2.937E 01 2.962E 01 2.727E 01

.....:J-5.800E 00 4.978E 00 6.276E 00 7.336E 03 2.362E 01 3.494E 00 9.626E 02 1.836E 01 2.-567E 01 2.622E 01 2.344E 01
-5.600E 00 4.962E 00 6.050E 00 3.810E 03 2.219E 01 j.343E 00 7.189E02 1.623E 01 2.244E 01 2.323E 01 2.013E 01 ....

co
-5.400E 00 4.929E 00 5.827E 00 2.015E 03 2.074E 01 3.203E 00 5.390E 02 1.435E 01 1.962E 01 2.059E 01 1.727E 01
-5.200E 00 4.873E 00 5.602E 00 1.089E 03 1.930E 01 3.074E 00 4.058E 02 1.268E 01 1.715E 01 1.826E 01 1.480E 01 ""0;

-5.000E 00 4.789E 00 5.371E 00 6.024E 02 1.786E 01 2.952E 00 3.070E 02 1.120E01 1.499E 01 1.621E 01 1.267E 01 0

"-4.800E 00 4.674E 00 5.130E 00 3.423E 02 1.643E 01 2.837E 00 2.336E 02 9.898E 00 lo311E 01 1.439E 01 1.083E 01 0::s
-4.600E 00 4.526E 00 4.875E 00 2.003E 02 1.503E 01 2.726E 00 1.788E 02 8.745E 00 1.146E 01 1.279E 01 9.248E 00 -II>-1I.II00E00 4.346E 00 4.607E 00 1~208E 02 1.368E 01 2.618E 00 1.378E 02 7.724E 00 1.002E 01 lo137E 01 7.884E 00 .....

"CI

-4.200EOO 4.137E 00 4.326E 00 7.525E 01 1.238E 01 2.512E 00 1.070E 02 6.822E 00 8.763E 00 1.012E 01 6.711E 00 ::r
II>

-4.000E 00 3.904E 00 4.035E 00 4.838E 01 1.114E 01 2.4:>5E 00 8.380E 01 6.025E 00 7.663E 00 9.008E 00 5.703E 00 II

-3.800E 00 3.654E 00 3.740E 00 3.210E 01 9.972E 00 2.296E 00 6.618EOl 5.320E 00 6.702E 00 8.026E 00 4.838E 00 ....
-3.600E 00 3.392E 00 3.446E 00 2.194E 01 8.885E 00 2.185E 00 5.274E 01 4.698E 00 5.862E 00 7.158E 00 1I.097E 00 0

-3.400E 00 3.126E 00 3.158E 00 1.S43E 01 7.881E 00 2.071E 00 4.2112E 01 4.149E 00 5 .127E -00 6.388E 00 3.463E 00 \J1

-3.200E 00 2.862E 00 2.880E 00 1.113E 01 6.963E 00 1.953E 00 3.444E 01 3.664E 00 4.485E 00 5.706E 00 2.922E 00
-3.000E 00 2.606E 00 2.616E 00 8.229E 00 6.129E 00 1.833E 00 2.822E 01 3.236E 00 3.924E 00 5.100E 00 2.460E 00

( -2.800E 00 2.360E 00 2.367E 00 6.2111E 00 5.379E 00 1.711EOO 2.334E 01 2.859E 00 3.433E 00 4.563E 00 2.066E 00
-2.600E 00 2.127E 00 2.135E 00 4.782E 00 4.708E 00 1.588E 00 1.948E 01 2.527E 00 3.004E 00 4.086B 00 1.732E 00
-2.400E 00 1.911E 00 1.920E 00 3.743E 00 4.112E 00 1.465E 00 1.639E 01 2.236E 00 2.628E 00 3.662E 00 1.448E 00
-2.200E 00 1.711E 00 1.722E 00 2.972E 00 3.585E 00 1.344E 00 1.389E 01 1.980E 00 2.300E 00 3.285E 00 1.208E 00
-2.000E 00 i .528E 00 1.541E 00 2.389E 00 3.121E 00 1.224E 00 1.186E 01 1.756E 00 2.013E 00 2.950E 00 1.005E 00
-1.800E 00 1.362E 00 1.376E 00 1.941E 00 2.715E 00 1.108E 00 1.019B 01 1.562E 00 1.762E 00 2.651E 00 8.343E-Ol
-1.600B 00 1.212E 00 1.226E 00 1.591E 00 2.361B 00 9.967B-Ol 8.806B 00 1.393E 00 1.543E 00 2.385E 00 6.907E-Ol
-1.400E 00 1.077E 00 1.091E 00 1.314E 00 2.052E 00 8.896B-Ol 7.640B 00 1.248B 00 1.351E 00 2.147E 00 5.704E-Ol
-1.200B 00 9.553E-Ol 9.685E-Ol 1.091B 00 1.783E 00 7.876E-Ol 6.651E 00 1.125B 00 1.183E 00 1.935E 00 4.698E-Ol
-1.000E 00 8.468E-Ol 8.590E-Ol 9.099E-Ol 1.551E 00 6.909E-Ol 5.803E 00 1.022E 00 1.036E 00 1.746B 00 3.859E-Ol
-8.000E-01 7.501E-Ol 7.608B-Ol 7.619E-Ol 1.349B 00 5. 996E-0 1 5.068E 00 9.385E-Ol 9.070E-Ol 1.577E 00 3.161E-Ol
-6.000E-Ol 6.639E-Ol 6.732E-Ol 6.398E-01 1.174E 00 S.138B-Ol 4.425E 00 8.731 E-Ol 7.944E-Ol 1.42SE 00 2.583E-Ol
-4.000E-Ol 5.813E-Ol 5.950E-Ol 5.38I1B-Ol 1.022E 00 4.337E-Ol 3.861E 00 8.259E-Ol 6.958E";Ol 1.289E 00 2.105E-Ol
-2.000E-Ol 5.193E-Ol 5.255E-Ol 4.537B-Ol 8.913E-Ol 3.592E-Ol 3.366E 00 7.969E-Ol 6.096E-Ol 1.167E 00 1.711E-Ol

1.824E-05 4.589E-Ol 4.638E- 01 3.828E-Ol 7.778E-Ol 2.906E-Ol 2.936E 00 7.868E-Ol 5.341E-Ol 1.058E 00 1.387E-Ol
2.000E-Ol 4.054E-Ol 4.090E-Ol 3.233E-Ol 6.79SE-Ol 2.284E-Ol 2.571E 00 7.968E-0 1 4.679E-Ol 9.600E-01 1.122E-Ol
4.000E-Ol 3.580E-Ol 3.605E-Ol 2.131E-Ol 5.942E-01 1.132E-Ol 2.272E 00 8~287E-Ol 4.101E-Ol 8.717E-Ol 9.049E-02
6.000E-Ol 3. 160E-01 3.176E-Ol 2.307E-Ol 5.202E-Ol 1.25BB-Ol 2.042E 00 8.850E-Ol 3.594E-Ol 7.923E-Ol 7.282E-02
B.OOOE-Ol 2.788E-Ol 2.796E-Ol 1.950E-Ol 4.560E-Ol 8.673E-02 1.884E 00 9.693E-Ol 3.150E-Ol 7.207E-Ol 5.847E-02
1.000E 00 2.459E-Ol 2.461E-Ol 1.647E-Ol 4 .001E-0 1 5.651E-02 1.798E 00 1.086E 00 2.761E-Ol 6.562E-Ol 4.684E-02

------- _ ..... '-- .. -----
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PROTONS ALPHAS LITH!UII BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON !!AGNES. SILICON SULFUR AF.GON CALCIUtl IRON
840.000 80.0<'0 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

50.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005
GAII!!A Al/A2 A2/A3 A3/A4 A4/AS AS/A6 Zl/Z2 Z2lZ3 P1/Al Al/Zl

-6.000E 00 1.190E 01 3.7S4E 02 8.841E 01 6.769E 02 S.998E 01 3.00SE 01 3.01SE 04 8.727 E 02 2.993E 02
-S.800E 00 1.071 E 01 2.3S3E 02 7.383E 01 S.S64E 02 S.10SE 01 2.610E 01 2.173E 04 7.689E 02 2.392E 02
-S.600E 00 9.659E 00 1.492E 02 6.160E 01 4.57SE 02 4.345E 01 2.266E 01 1.517E 04 6.776E 02 1.923E 02
-5.400E 00 8.725E 00 9.583E 01 5.140E 01 3.763E 02 3.699E 01 1.968E 01 1.lS4E 04 S.964E 02 1.557E 02
-5.200E 00 7.903E 00 6.252E 01 4.288E 01 3.09SE 02 3.150E 01 1.709E 01 8.S19E 03 S.231E 02 1.273E 02
-S.OOOE 00 7.183E 00 4.150E 01 3.517E 01 2.S47E 02 2.684E 01 1.484E 01 6.342E 03 4.S64E 02 1.0S4E 02
-4.800E 00 6.555E 00 2.808E 01 2.983E 01 2.096E 02 2.281E 01 1.289E 01 4.764E 03 3.9S1E 02 8.860E 01
-4.600E 00 6.010E 00 1.941E 01 2.487E 01 1.726E02 1.949E 01 1.119E 01 3.611E 03 3.388E 02 7.576E 01
-4.400E 00 5.S36E 00 1.373E 01 2.073E 01 1.422E 02 1.662E 01 9.706E 00 2.762E 03 2.874E 02 6.601E 01
-4.200E 00 S.121E 00 9.940E 00 1.728E 01 1.172E 02 L418E 01 8.419E 00 2.132E 03 2.411E 02 5.866E 01
-4.000E 00 4.751E 00 7.375E 00 1.440E 01 9.660E 01 L210E 01 7.300E 00 1.660E 03 2.000E 02 5.314E 01
-3.800E 00 4.417E 00 S.603E 00 1.199E 01 7.968E 01 L033E 01 6.325E 00 1.304E 03 1.644 E 02 4.903E 01
-3.600E 00 4.108E 00 4.355E 00 9.988E 00 6.576E 01 8.823E 00 5.478E 00 1.032E 03 1.342E 02 4.597E 01
-3.400E 00 3.819E 00 3.456E 00 8.315E 00 5.430E 01 7.541E 00 4.741E 00 8.233E 02 1.090E 02 4.369E 01
-3.200E 00 3.S43E 00 2.795E 00 6.919E 00 4.486E 01 6.449E 00 4.101E 00 6.616E 02 8.837E 01 4.198E 01
-3.000E 00 3.280E 00 2.297E 00 5.755E 00 3.708E 01 5.519E 00 3.544E 00 S.353E 02 7.162E 01 4.067E 01
-2.800E 00 3.028E 00 1.914EOO 4.785E 00 3.067E 01 4.726E 00 3.061E 00 4.357E 02 5.814E 01 3.964E 01
-2.600E 00 2.787E 00 1.612E 00 3.976E 00 2.538E 01 4.052E 00 2.642E 00 3.567E 02 4.733EOl 3.879E 01
-2.400E 00 2.559E 00 1.371E 00 3.302E 00 2.102E 01 3.417E 00 2.279E 00 2.936E 02 3.866E 01 3.805E 01
-2.200E 00 2.344E 00 1.174E 00 2.740E 00 1.741E 01 2.987E 00 1.964E 00 2.428E 02 3.171EOl 3.738E 01
-2.000E 00 2.143E 00 1.011E 00 2.273E 00 1.442E 01 2.571E 00 1.692E 00 2.011E 02 2.610E 01 3.673E 01
-1.800E 00 1.955E 00 8.747E-Ol 1.884E 00 1.194E 01 2.217E 00 1.457E 00 1.682E 02 2.1S7E 01 3.607E 01
-1.600E 00 1.781E 00 7.588E-Ol 1.560E 00 9.88SE 00 1.916E 00 1.2S4E 00 1.408E 02 1.789E 01 3.539E 01
-1.400E 00 1.620E 00 6.S91E-Ol 1.291E 00 8.168E 00 1.663E 00 1.079E 00 1.182E 02 1.489E 01 3.467E 01
-1.200E 00 1.473E 00 S.143E-Ol 1.067E 00 6.730E 00 1.450E 00 9.274E-Ol 9.9S8E 01 1.242E 01 3.392E 01
-1.000E 00 1.337E 00 5.004 E-Ol 8.811E-Ol S.S17E 00 1.273E 00 7.972E-Ol 8.411E 01 1.039E 01 3.312E 01
-8.000E-Ol 1.213E 00 4.361E-Ol 7.267E-Ol 4.486E 00 1.130E 00 6.851E-Ol 7.121E 01 8.703E 00 3.228E 01
-6.000E-Ol 1.100E 00 3.801E-Ol S.986E-Ol 3.603E 00 1.018E 00 S.886E-Ol 6.043E 01 7.30SE 00 3.139E 01
-4.000E-Ol 9.96SE-Ol 3.313E-Ol 4.924E-0 1 2.839E 00 9.361E-Ol S.OS7E-Ol S.138E 01 6.140E 00 3.047E 01
-2.000E-Ol 9.023E-Ol 2.886E-Ol 4.044E-01 2.178E 00 8.881E-Ol 4.344E-Ol 4.377E 01 S.167E 00 2.9S1E 01

1.824E-05 8.16SE-Ol 2.S0E-Ol 3.316E-01 1.609E 00 8.761E-Ol 3.731E-Ol 3.73SE 01 4.3S2E 00 2.852E 01
2.000E-Ol 7.384E-Ol 2.187E-Ol 2.714E-01 1.13SE 00 9.083E-Ol 3.205E-01 3.192E 01 3.669E 00 2.751E 01
4.000E-Ol 6.673E-Ol 1.903E-Ol 2.216E-Ol 7.591 E-Ol 9.967E-Ol 2.753E-Ol 2.732E 01 3.094E 00 2.648E 01
6.000E-Ol 6.026E-Ol 1.6SSE-Ol 1.805E-Ol 4 .800E-0 1 1.160E 00 2.366E-Ol 2.341E 01 2.611E 00 2.S44E 01
8.00DE-Ol 5.438E-Ol 1.439E-Ol 1.466E-Ol 2.882E-Ol 1.428E 00 2.033E-01 2.009E 01 2.204E 00 2.439E 01
1.000E 00 4.902E-Ol 1.250E-Ol 1.187E-Ol 1.656E-Ol 1.844E 00 1.748E-Ol 1.72SE 01 1.861E 00 2.334E 01
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PROTONS ALPHAS LITHIU!! BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON !AGNES. SILICON SULFUR ARGON CALCIUM IRON
84 O.000 80.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

50.000 2.500 0.0 0.0 0.0 0 •.030 0.011 0.0 0.0 0.011 0.014 0.011- 0.005 0.0 0.0 0.005
GAII!A P2/Al P3/A2 P4/A3 P5/A4 P7/A5 P8/A6 A l/Z 1 A3/Z2

-6.000E 00 1.752E 02 3.202E 02 8.316E 00 2.961E 01 5.480E 03 2.542E 02 2.993E 02 2.014E 00
-5.800E 00 1.545E 02 2.631E 02 8.456E 00 2.643E 01 4.210E 03 2.232E 02 2.392E 02 2.471E 00
-5.600E 00 1.366E 02 2.180E 02 8.536E 00 2.310E 01 3.244E 03 1.960E 02 1.923E 02 3.02SE 00
-S.400E 00 1.210E 02 1.812E 02 8.611E 00 2.13sE 01 2.508E 03 1.121E 02 1.5S7E 02 3.665E 00
-s.200E 00 1.014E 02 1.514E 02 8.698E 00 1.933E 01 1.946E 03 1.511E 02 1.273E 02 4.405E 00
-5.000E 00 9.530E 01 1.274E 02 8.180E 00 1.159E 01 1.511E 03 1.326E 02 1.054E 02 5.2S0E 00
-4.800E 00 8.454E 01 1.080E 02 8.862E 00 1.609E 01 1.189E 03 1.164E 02 8.860E 01 6.202E 00
-4.600E 00 1.486E 01 9.229E 01 8.944E 00 1.480E 01 9.369E 02 1.021E 02 7.516E 01 7.263E 00
-4.400E 00 6.613E 01 7.941E 01 9.021E 00 1.368E 01 7.430E 02 8.960E 01 6.601E 01 8.431E 00
-4.200E 00 5.826E 01 6.897E 01 9.111E 00 1.212E 01 5.934E 02 7.860E 01 S.866E 01 9.102E 00
-4.000E 00 S.123E 01 6.032E 01 9.194E 00 1.189E 01 4.115E 02 6.893E 01 5.314E 01 1.107E 01
-3.800E 00 4.500E 01 S.315E 01 9.218E 00 1.116E 01 3.813E 02 6.044E 01 4.903E 01 1.253E 01
-3.600E 00 3.956E 01 4.111E 01 9.363E 00 1.053E 01 3.168E 02 5.300E 01 4.591E 01 1.408E 01
-3.400E 00 3.4B1E 01 4.211E 01 9.448E 00 9.96BE 00 2.614E 02 4.641E 01 4.369E 01 1.S70E 01
-3.200E 00 3.0B1E 01 3.19BE 01 9.533E 00 9.473E 00 2.116E 02 4.014E 01 4.198E 01 1.138E 01
-3.000E 00 2.149E 01 3.446E 01 9.619E 00 9.032E 00 1.827E 02 3.512E 01 4.061E 01 1.914E 01

( -2.800E 00 2.464E 01 3.1S1E 01 9.105E 00 8.633E 00 1.541E 02 3.133E 01 3.964E 01 2.094E 01
-2.600E 00 2.22SE 01 2.904E 01 9.191E 00 8.269E 00 1.322E 02 2.149E 01 3.819E 01 2.280E 01
-2.400E 00 2.023E 01 2.696E 01 9.878E 00 1.932E 00 1.138E 02 2.414E 01 3.80SE 01 2.411E 01
-2.200E 00 1.8S3E 01 2.522E 01 9.965E 00 1.618E 00 9.810E 01 2.122E 01 3.138E 01 2.667E 01
-2.000E 00 1.108E 01 2.315E 01 1.005E 01 1.320E 00 8.622E 01 1.868E 01 3.613E 01 2.868E 01
-l.BOOE 00 1.584E 01 2.2S1E 01 1.014E 01 1.036E 00 1.581E 01 1.648E 01 3.601E 01 3.013E 01
-1.600E 00 1.476E 01 2.145E 01 1.023E 01 6.160E 00 6.104E 01 1.459E 01 3.539E 01 3.283E 01
-1.400E 00 1.383E 01 2.055E 01 1.032E 01 6.491E 00 5.960E 01 1.291E 01 3.461E 01 3.498E 01
-1.200E 00 1.300E 01 1.911E 01 1.041E 01 6.221E 00 S.321E 01 L 160E 01 3.392E 01 3.119E 01
-1.000E 00 1.226E 01 1.909E 01 1.050E 01 5.965E 00 4.164E 01 1.045E 01 3.312E 01 3.946E 01
-8.000E-Ol 1.160E 01 1.850E 01 1.059E 01 5.106E 00 4.269E 01 9.520E 00 3.228E 01 4.119E 01
-6.000E-Ol 1.100E 01 1.198E 01 1.068E 01 5.447E 00 3.819E 01 8.185E 00 3.139E 01 4.419E 01
-4.000E-Ol 1.045E 01 1.1S1E 01 1.071E 01 5.189E 00 3.397E 01 8.242E 00 3.041E 01 4;667E 01
-2.000E-Ol 9.951E 00 1.108E 01 L081E 01 4.931E 00 2.989E 01 7.886E 00 2.9S1E 01 4.922E 01

1.824E-05 9.484E 00 1.670E 01 1.096E 01 4.613E 00 2.581E 01 1.121E 00 2.852E 01 S.186E 01
2.000E-Ol 9.050E 00 1.634E 01 1.105E 01 4.41SE 00 2.194EOl 1.1S3E 00 2.1S1E 01 S.459E 01
4.000E-Ol 8.645E 00 1.600E 01 1.115E 01 4.158E 00 1.822E 01 1.995E 00 2.648E 01 5.143E 01
6.000E-Ol B.264E 00 1.S68E 01 1.12SE 01 3.902E 00 1.4B9E 01 8.465E 00 2.544E 01 6.036E 01
8.000E-Ol 1.906E 00 1.537E 01 1.134E 01 3.648E 00 1.212E 01 9.190E 00 2.439E 01 6.H1E 01
1.000E 00 1.568E 00 1.508E 01 1.144E 01 3.396E 00 9.952E 00 1.021E 01 2.334E 01 6.657E 01

- - - - - .. - - - - '••.- .- - .... - -
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PROTONS ALPHAS LITHIUM BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON !!AGNES. SILICON SULFUR ARGON CALCIU!! IRON840.000 "00.000 0.0 0.0 0.0 0.1190 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

GA!!!!A P1/P2 P2/P3 P3/P4 P4/P5 P5/P6 P6/P7 P7/P8 P8/P9 P9/pl0 Pl0/Pll-6.000E 00 5.192E 00 6.629E 00 1.429E Oil 2.153E 01 3.513E 00 1.596E 03 2.077E 01 2.937E 01 2.962E 01 2.727E 01-5.800E 00 5.195E 00 6.41a 00 7.346E 03 2.0114E 01 3.341 E 00 1.185E 03 1.836E 01 2.567E 01 2.622E 01 2.344E 01 ~-5.600E 00 5.179E 00 6.197E 00 3.843E 03 1.933E 01 3.182E 00 8.827E 02 1.623E 01 2.244E 01 2.323E 01 2.013E 01 I-'
\0-5.400E 00 5.138E 00 5.980E 00 2.051E 03 1.821E 01 3.036E 00 6.596E 02 1.435E 01 1.962E 01 2.059E 01 1.727E 01-5.200E 00 5.0668 00 5.756E 00 1.120E 03 1.707E 01 2.899E 00 4.947E 02 1.268B 01 1.7158 01 1.826B 01 1.480B 01 '"0
0;-5.000E 00 4.959E 00 5.517E 00 6.273B 02 1.592E 01 2.772E 00 3.727E 02 1.120E 01 1.499E 01 1.621B 01 1.267E 01 0
r+-4.800E 00 4.816E 00 5.260E 00 3.612B 02 1.477E 01 2.653E 00 2.821E 02 9.899E 00 1.311E 01 1.439E 01 1.083E 01 0
p-4.600E 00 4.637E 00 4.982E 00 2.1II2B 02 1.363E 01 2.5111B 00 2.1118E 02 8.746E 00 1.146E 01 1.279E 01 9.2118E 00 <,
II>-4.400E 00 4.427E 00 4.685E 00 1.310E 02 1.251E 01 2.433E 00 1.645E 02 7.726E 00 1.002E 01 1.137E 01 7.884E 00 I-'
'0-4.200E 00 4.190E 00 4.373E 00 8.253E 01 1.142E 01 2.329E 00 1.269E 02 6.824E 00 8.763E 00 1.012E 01 6.711E 00 ::r'
II>-4.000E 00 3.935E 00 4.052E 00 5.359B 01 1.036E 01 2.226E 00 9.862E 01 6.027E 00 7.663B 00 9.008E 00 5.703E 00 II-3.800E 00 3.667E 00 3.730E 00 3.580E 01 9.352£ 00 2.124E 00 7.726E 01 5.323E 00 6.702E CO 8.026E 00 4.838E 00 co-3.600E 00 3.394E 00 3.414E 00 2.458B 01 8.397E 00 2.021E 00 6.106B 01 4.701E 00 5.862E 00 7.158E 00 4.097E 00 ~-3.400E 00 3.121E 00 3.110E 00 1.730£ 01 7.502E 00 1.916E 00 4.869E 01 4.152E 00 5.127E 00 6.388E 00 3.463E 00-3.200E 00 2.854E 00 2.821E 00 1.247E 01 6.672E 00 1.810E 00 3.918E 01 3.667E 00 4.485E 00 5.706B 00 2.922E 00-3.000E 00 2.597E 00 2.551E 00 9.178E 00 5.909E 00 1.701E 00 3.183B 01 3.240E 00 3.924E 00 5.100E 00 2.460E 00-2.800E 00 2.352E 00 2.300E 00 6.892E 00 5.214E 00 1.591 E 00 2.610E 01 2.864E 00 3.433 E 00 4.563E 00 2.066E 00-2.600E 00 2.122E 00 2.069E 00 5.268E 00 4.586E 00 1.480E 00 2.160E 01 2.534E 00 3.004E 00 4.086E 00 1.732E 00-2.400E 00 1.907E 00 1.8518 00 4.092E 00 4.023E 00 1.368E 00 1.803E 01 2.244E 00 2.628E 00 3.662E 00 1.448E 00-2.200E 00 1.709E 00 1.664E 00 3.224E 00 3.5218 00 1.257E 00 1.518E 01 1.990E 00 2.300E 00 3.285E 00 1.208E 00-2.000E 00 1.527E 00 1.488E 00 2.573E 00 3.075E 00 1.147E 00 1.287E 01 1.768E 00 2.013E 00 2.950E 00 1.005E 00-1.800E 00 1.3628 00 1.329E 00 2.075E 00 2.683E 00 1.039E 00 1.0998 01 1.576E 00 1.7628 00 2.651E 00 8.343E-Ol-1.600E 00 1.212E 00 1.184E 00 1.690B 00 2.338E 00 9.339 E-O 1 9.440E 00 1.410E 00 1.543E 00 2.385E 00 6.907E-Ol-1.400E 00 1.071E 00 1.054E 00 1.387E 00 2.036E 00 8.327E-Ol 8.144E 00 1.269E 00 1.351E 00 2.147E 00 5.704E-Ol-1.200E 00 9.562E-Ol 9.370E-Ol 1.145E 00 1.773E 00 7.357E-Ol 7.050E 00 1.150E 00 1.183EOO 1.935E 00 4.698E-Ol-1.000E 00 8.477E-Ol 8.318E-Ol 9.511E-Ol 1.544E 00 6.434E-Ol 6.115E 00 1.052E 00 1.036E 00 1.746E 00 3.859E-Ol-8.000E-Ol 7.509E-Ol 7.3 76E- 01 7.932E-Ol 1.344E 00 5.560E-Ol 5.306E 00 9.7418-01 9.070E-Ol 1.577E 00 3.161 E-O 1-6.000E-Ol 6.647E-Ol 6.533E-Ol 6.638E-01 1.171E 00 4.740E-Ol 4.600E 00 9. 170E-Ol 7.944E-0 1 1.425E 00 ·2.583E-Ol-4.000E-Ol 5.880E-Ol 5.781E-Ol 5.569E-Ol 1.021E 00 3.976E-Ol 3.980E 00 8.790E-Ol 6.958E-Ol 1.289E 00 2.105E-Ol-2.000E-Ol 5.198E-Ol 5.111E-Ol 4.682E-Ol 8.905E-Ol 3.270E-Ol 3.437E 00 8.614E-Ol 6.096E-Ol 1.167E 00 1.711E-Ol1.824E-05 4.594E-Ol 4.515E-Ol 3.942E-Ol 7.774E-Ol 2.628E-Ol 2.965E 00 8.652E-Ol 5.341E-Ol 1.058E 00 1.387E-Ol2.000E-Ol 4.057E~01 3.985E-Ol 3.323E-Ol 6.794E-Ol 2.054E-Ol 2.563E 00 8.921E-Ol 4.679E-Ol 9.600E-Ol 1.122 E-O 14.000E-Ol 3.582E-Ol 3.516E-Ol 2.802E-Ol 5.943E-Ol 1.551E-Ol 2.232E 00 9.446E-0 1 4.101E-Ol 8.717E-Ol 9.049E-026.000E-Ol 3.162E-Ol 3.100E-Ol 2.365E-Ol 5.204E-Ol 1.125E-Ol 1.973E 00 1.026E 00 3.594E';'01 7.923£-01 7.282E-028.000E-Ol 2.790E-Ol 2.731 E-Ol 1.996E-Ol 4.562E-Ol 7.788E-02 1.785E 00 1.141E 00 3.150E-0 1 7.207E-Ol 5.847E-021.000E 00 2.460E-Ol 2 .406E- 01 1.685E-Ol 4.003E-Ol 5.116E-02 1.667E 00 1.296E 00 2.761E-Ol 6.562E-Ol 4.684E-02
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PROTONS ALPHAS L!THIU!! BERYL. BORON CARB:>N NITRO. OXYGEN PLUOR. NEON !!AGNES. SILICON SULPUR ARGON CALCIU!! IRON8110.000 100.000 0.0 0.0 0.0 0.1190 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.02850.000 2.500 0.0 0.0 0 •.0 0.030 0.011 0.0 0.0 0.011 0.0111 0.011 0.00.5 0•.0 0.0 0.0.05
GA!!!!A A1/A2 A2/A3 A3/AII AIIIA5 As/A6 Z1/z2 Z2/Z3 P1!Al A l1Z1

-6.000E 00 1.1911E 01 3.016E 02 8.912E 01 6.719E 02 s.997E 01 3.00sE 01 3.015E 011 9.330E 02 3.016E 02
-5.800E 00 1.077E 01 1.8911E 02 7.436E 01 s.s24E 02 s.101lE 01 2.610E 01 2.173E 04 8.272E 02 2.419E 02-5.600E 00 9.726E 00 1.201lE 02 6.201lE 01 4.s112E 02 1I.31111E01 2.266E 01 1.S77E 011 7.326E 02 1.9s3E 02
-5.1I00E 00 8.808E 00 7.7611E 01 s.176E 01 3.736E 02 3.699E 01 1.968E 01 1.1s1IE 04 6.467E 02 1.592E 02
-s.200E 00 8.00sE 00 s.090E 01 1I.318E 01 3.0711E 02 3.1s:lE 01 1.709E 01 8.S19E 03 5.6711E 02 1.312E 02
-s.OOOE 00 7.301lE 00 3.1I01E 01 3.601E 01 2.s30E 02 2.683E 01 1.4811E 01 6.3112E 03 4.93sE 02 1.098E 02
-4.800E 00 6.696E 00 2.320E 01 3.003E 01 2.083E 02 2.286E 01 1.289E 01 1I.7611E03 4.244E 02 9.343E 01
-4.600E 00 6.169E 00 1.619E 01 2.501lE 01 1.71sE 02 1.9118E 01 1.119E 01 3.611E 03 3.601E 02 8.106E 01
-1I.400E 00 s.709E 00 1.158E 01 2.087E 01 1.1113E 02 1.661E 01 9.706E 00 2.762E 03 3.012E 02 7.177E 01
-4.200E 00 5.301E 00 8.496E 00 1.739E 01 1.164E 02 1.417E 01 8.419E 00 2.132E 03 2.483E 02 6.486E 01
-1I.000E 00 1I.9311E00 6.391E 00 1.449E 01 9.601E 01 1.2,)9E 01 7.300E 00 1.660E 03 2.021E 02 5.977E 01-3.800E 00 1I.596E 00 1I.926E 00 1.207E 01 7.921E 01 1.032E 01 6.32sE 00 1.301lE 03 1.627E 02 5.605E 01
-3.6 DOE 00 1I.277E 00 3.884E 00 1.00sE 01 6.537E 01 8.816E 00 s.478E 00 1.032E 03 1.300E 02 5.334E 01
-3.11ODE 00 3.9711E 00 3.12sE 00 8.366E 00 5.399E 01 7.5311E 00 4.741E 00 8.233E 02 1.035E 02 5.136E 01
-3.200E 00 3.682E 00 2.ss9E 00 6.962E 00 4.1161E 01 6.4112E 00 4.101E 00 6.616E 02 8.219E 01 1I.991E 01
-3.000E 00 3.402E 00 2.128E 00 5.790E 00 3.689E 01 5.511E 00 3.S411E 00 s.3s3E 02 6.S3sE 01 4.882E 01
-2.800E 00 3.1311E 00 1.791E 00 1I.814E 00 3.0s2E 01 4.719E 00 3.061E 00 4.357E 02 s.212E 01 4.797E 01
-2.600E 00 2.879E 00 1.s22E 00 4.000E 00 2.s26E 01 4.0114E 00 2.642E 00 3.s67E 02 4.17sE 01 4.724E 01
-2.400E 00 2.638E 00 1.304E 00 3.323E 00 2.092E 01 3.468E 00 2.279E 00 2.936E 02 3.362E 01 4.6s9E 01
-2.200E 00 2.1I11E 00 1.124E 00 2.758E 00 1.734E 01 2.978E 00 1.964E 00 2.428E 02 2.722E 01 4.s96E 01
-2.000E 00 2.200E 00 9.729E-Ol 2.288E 00 1.437E 01 2.561 E 00 1.692E 00 2.017E 02 2~216E 01 4.S31E 01
-1.800E 00 2.001lE 00 8.4s0E-Ol 1.897E 00 1.191E 01 2.206E 00 1.4s7E 00 1.682E 02 1.813E 01 4.462E 01
-1.600E 00 1.824E 00 7.3s5E-Ol 1.S71E 00 9.870E 00 1.904E 00 1.2S4E 00 1.408E 02 1.492E 01 4.387E 01
-1.400E 00 1.658E 00 6.411E-Ol 1.300E 00 8.169E 00 1.649E 00 1.079E 00 1.182E02 1.232E 01 4.305E 01
-1.200E 00 1.506E 00 S.s93E-Ol 1.07sE 00 6.746E 00 1.434! 00 9.274E-01 9.9s8E 01 1.022E 01 4.217E 01
-1.000E 00 1.366E 00 4.881E-Ol 8.88sE-Ol 5.549E 00 1.2S4E 00 7.972E-Ol 8.411E 01 8.502E 00 4.122E 01
-8.000E-Ol 1.239E 00 4.259E-Ol 7.333E-Ol 4.s36E 00 1.107E 00 6.851E-Ol 7.121E 01 7.095E 00 4.021E 01
-6.000E-Ol 1.124E 00 3.71sE-Ol 6.046E-Ol 3.669E 00 9.886E-Ol s.886E-Ol 6.043E 01 5.93SE 00 3.913E 01
-4.000E-Ol 1.018E 00 3.238E-Ol 4. 978E-0 1 2.921E 00 8.995E-Ol 5.057E-Ol s.138E 01 4.974E 00 3.800E 01
-2.000E-Ol 9.225E-Ol 2.821E-Ol 4.094E-Ol 2.272E 00 8. 398E-0 1 4.344E-Ol 4.377E 01 4.176E 00 3.682E 01

1.824E-Os 8.353E-Ol 2.456E-Ol 3.361E-Ol 1.710E 00 8.124E-Ol 3.731 E-Ol 3.735E 01 3.s11E 00 3.560E 01
2.000E-Ol 7. 561E-0 1 2.137E-Ol 2.75sE-Ol 1.233E 00 8.229E-Ol 3.20sE-Ol 3.192E 01 2.9S5E 00 3.435E 014.000E-Ol 6.841E-Ol 1.857E-Ol 2.254E-Ol 8.435E-01 8.805E-Ol 2.753E-Ol 2.732E 01 2.489E 00 3.307E 01
6.000E-Ol 6.186E-Ol 1.613E-Ol 1.841E-Ol 5.4s4E-Ol 1.000E 00 2.366E-Ol 2.341E 01 2.098E 00 3.178E 01
8.000E-Ol 5.591E-Ol 1.400E-Ol 1.499E-Ol 3.337E-Ol 1.205E 00 2.033 E-Ol 2.009E 01 1.770E 00 3.047E 01
1.000E 00 5.050E-Ol 1.21sE-Ol 1.218E- 01 1.944E-Ol 1.529E 00 1.748E-Ol 1.725E 01 1.493E 00 2.917! 01
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PROTONS ALPHAS LITHIU!! BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON !!AGNES. SILICON SULPUR ARGON CALCIU!! IRON840.000 120.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

GA!!!!A Pltp2 P2/P3 P3/P4 P4/P5 P5/P6 P6/P7 P7/P8 P8/P9 P9/Pl0 Pl0/?11-6.000E 00 5.388E 00 6.746E 00 1.422E 04 1.897E 01 3.415E 00 1.898E 03 2.077E 01 2.937E 01 2.962E 01 2.727EOl-5.800E 00 5.394E 00 6.541E 00 7.355E 03 1.809E 01 3.237E 00 1.408E 03 1.836E 01 2.567E 01 2.622E 01 2.344E 01 -.I-5.600E 00 5.375E 00 6.336E 00 3.875E 03 1.720E 01 3.072E 00 1.046E 03 1.623E 01 2.244E 01 2.323E 01 2.013E 01 1\).

0-5.400E 00 5.324E 00 6.123E 00 2.086E 03 1.628E 01 2.920E 00 7.802E 02 1.435E 01 1.962E 01 2.059E 01 1.727E 01-5.200E 00 5.234E 00 5.896E 00 1.150E 03 1.535E 01 2.778E 00 5.837E 02 1.268E 01 1.715EOl 1.826E 01 1.480B 01 '""-5.000E 00 5.104E 00 5.648E 00 6.513E 02 1.441E 01 2.647E 00 4.384E 02 1.120E 01 1.499E 01 1.621E 01 1.267E 01 0
r-r-4.800E 00 4.934E 00 5.373E 00 3.795E 02 1.346E 01 2.524E 00 3.307E 02 9.900E 00 1.311E 01 1.439E 01 1.083E 01 0
:::s-4.600E 00 4.728E 00 5.073E 00 2.277E 02 1.250E 01 2.409E 00 2.508E 02 8.747E 00 1. 146 E 01 1.279E 01 9.248E 00 .........
Do-4.400E 00 4.492E 00 4.750E 00 1.408E 02 1.156E 01 2.300E 00 1.912E 02 7.727E 00 1.002E 01 1.137E 01 7.884E 00 ......
'tl-4.200E 00 4.233E 00 4.412E 00 8.961E 01 1.062E 01 2.195E 00 1.468E 02 6.825E 00 8.763E 00 1.012E 01 6.711E 00 ::r
Do-4.000E 00 3.959E 00 4.066E 00 5.865E 01 9.704E 00 2.094E 00 1.134E 02 6.029E 00 7.663E 00 9.008E 00 5.703E 00 11-3.800E 00 3.677E 00 3.723E 00 3.942E 01 8.818E 00 1.994E 00 8.834E 01 5.325E 00 6.702E 00 8.026E 00 4.838E 00 -.I-3.600E 00 3.395E 00 3.389E 00 2.715E 01 7.969E 00 1.896E 00 6.937E 01 4.703E 00 5.862E 00 7.158E 00 4.097E 00-3.400E 00 3.117E 00 3.072E 00 1.913E 01 7.165E 00 1.797E 00 5.495E 01 4.155E 00 5.127E 00 6.388E 00 3.463E 00.-3.200E 00 2.848E 00 2.774E 00 1.377E 01 6.410E 00 1.698E 00 4.392E 01 3.671E 00 4.485E 00 5.706E 00 2.922E 00-3.000E 00 2.590E 00 2.498E 00 1.011E 01 5.708E 00 1.597E 00 3.543E 01 3.245E 00 3.924E 00 5.100E 00 2.460E 00-2.800E 00 2.346E 00 2.245E 00 7.556E 00 5.062E 00 1.495E 00 2.886E 01 2.870E 00 3.433E 00 4.563E 00 2.066E 00-2.600E 00 2.117E CO 2.014E 00 5.745E 00 4.472E 00 1.392E 00 2.372E 01 2.540E 00 3.004E 00 4.086E 00 1.732E 00-2.400E 00 1.904E 00 1.804E 00 4.435E 00 3.939E 00 1.288E 00 1.967E 01 2.252E 00 2.628E 00 3.662E 00 1.448E 00-2.200E 00 1.707E 00 1.614E 00 3.473E 00 3.460E 00 1.184E 00 1.645E 01 1.999E 00 2.3 DOE 00 3.285E 00 1.208E 00-2.000E 00 1.526E 00 1.443E 00 2.753E 00 3.032E 00 1.081E 00 1.387E 01 1.780E 00 2.013E 00 2.950E 00 1.005E 00-1.800E 00 1.362E 00 1.287E 00 2.208E 00 2.652E 00 9.794E-Ol 1.178E 01 1.590E 00 1.762E 00 2.651E 00 8.343E-Ol-1.600E 00 1.213E 00 1.148E 00 1.787E 00 2.317E 00 8.802E-Ol 1.006E 01 1.427E 00 1.543E 00 2.385E 00 6.907E-Ol-1.400E 00 1.078E 00 1.022E 00 1.459E 00 2.022E 00 7.839E-01 8.632E 00 1.289E 00 1.351E 00 2.147E 00 5.704E-01-1.200E 00 9.570E-Ol 9.087E-Ol 1.199E 00 1.763E 00 6.912E-Ol 7.431E 00 1.175E 00 1.183E 00 1.935E 00 4.698E-01-1.000E 00 8.486E-01 8.072E-Ol 9.919E-01 1.537E 00 6.028E-Ol 6.409E 00 1.082E 00 1.036E 00 1.746E 00 3.859E-01-8.000E-Ol 7.518E-Ol 7.163E-Ol 8.242E-Ol 1.340E 00 5.190E-Ol 5.527E 00 1.011E 00 9.070E-Ol 1.577E 00 3.161E-0 1-6.000E-Ol 6.654E-Ol 6.350E-Ol 6.815E-Ol 1.168E 00 4.403E-Ol 4.759E 00 9.608E-Ol 7.944E-Ol 1.425E 00 2.583E-Ol-4.000E-Ol 5.886E-Ol 5.624E-Ol 5.753E-Ol 1.019E 00 3.673E-Ol 4.086E 00 9.322E-Ol 6.958E-Ol 1.289E 00 2.105E-Ol-2.000E-Ol 5.204E-Ol 4.976E-Ol 4.825E-Ol 8.896E-Ol 3.004E-Ol 3.498E 00 9.259E-Ol 6. 096E-0 1 1.167E 00 1.711 E-O 11.824E-05 4.598E-Ol 4.399E-Ol 4.055E-Ol 7.771E-Ol 2.400E-Ol 2.989E 00 9.436E-Ol 5.341E-Ol 1.058E 00 1.387E-Ol2.000E-Ol 4.061E-Ol 3.887E-01 3.412E-Ol 6.793E-Ol 1.866E-Ol 2.557E 00 9.874E-Ol 4.679E-01 9.600E-Ol 1.122E-Ol4.000E-01 3.585E-Ol 3.431E-01 2.814E-Ol 5.944E-01 1.405E-Ol 2.201E 00 1.061E 00 4.101E-Ol 8.717E-01 9.049E-026.000E-Ol 3. 164E-Ol 3.027E-Ol 2.422E-Ol 5.206E-Ol 1.018E-Ol 1.920E 00 1.167E 00 3.594E-Ol 7.923E-Ol 7.282E-028.000E-Ol 2.791 E-O 1 2.670E-Ol 2.042E-01 4.564E-01 7.010E-02 1.712E 00 1.313E 00 3.150E-01 7.207E-Ol 5.847E-021.000E 00 2.462E-01 2.353E-01 1.722E-0 1 4.006E-01 4.675E-02 1.573E 00 1.506E 00 2. 761E-0 1 6.562E-Ol 4.684E-02
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PROTONS ALPHAS L!TH!Ul'! BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON l'!AGNES.SILICON SULFUR ARGON CAl.CIUl'! IRON
840.000 120.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.121 0.182 0.101 0.025 0.0 0.0 0.028

50.000 2.500 0.0 0.0 0.0 0.030 0.0" 0.0 0.0 0.0 " 0.014 0.011 0.005 0.0 0.0 0.005

GAMMA Al/A2 A2/A3 A3/A4 A4/A5 A5/A6 Z1/Z2 Z2/Z3 P1jAl A l1Z1
-6.000E 00 1.198E 01 2.524E 02 8.956E 01 6.685E 02 5.991E 01 3.005E 01 3.015E 04 9.923E 02 3.039E 02
-5.800E 00 1.082E 01 1.588E 02 1.413E 01 5.491E 02 5.103E 01 2.610E 01 2.113E 04 8.8_42E 02 2.445E 02
-5.600E 00 9.191E 00 1.012E 02 6.234E 01 4.521E 02 4.344E 01 2.266E 01 1.571E 04 1.859E 02 1.984E 02
-5.400E 00 8.890E 00 6.551E 01 5.200E 01 3.119E 02 3.698E 01 1.968E 01 1.154E 04 6.949E 02 1.626E 02
-5.200E 00 8.103E 00 4.316E 01 4.338E 01 3.060E 02 3.149E 01 1.109E 01 8.519E 03 6.091E 02 1.351E 02
-5.000E 00 1.420E 00 2.901E 01 3.611E 01 2.518E 02 2.683E 01 1.484E 01 6.342E 03 5.218E 02 1.142E 02
-4.800E 00 6.829E 00 1.994E 01 3.016E 01 2.013E 02 2.286E 01 1.289E 01 4.164E 03 4.508E 02 9.826E 01
-4.600E 00 6.315E 00 1.II05E 01 2.515E 01 1.108E 02 1.9118E 01 1.119E 01 3.611E 03 3.188E 02 8.636E 01
-II.400E 00 5.864E 00 1.015E 01 2.096E 01 1.401E 02 1.661E 01 9.106E 00 2.162E 03 3.129E 02 1.153E 01
-II.200E 00 5.461E 00 1.533E 00 1.741E 01 1.160E 02 1.411E 01 8.419E 00 2.132E 03 2.543E 02 1.107E 01
-4.000E 00 5.091E 00 5.136E 00 1.455E 01 9.562E 01 1.209E 01 7.300E 00 1.660E 03 2.037E 02 6.640E 01
-3.800E 00 4.745E 00 4.1115E 00 1.212E 01 7.889E 01 1.032E 01 6.325E 00 1.30llE 03 1.614E 02 6.306E 01
-3.600E 00 4.1115E 00 3.510E 00 1.009E 01 6.512E 01 8.811E 00 5.1118E 00 1.032E 03 1.269E 02 6.010E 01
-3.400E 00 4.091E 00 2.90llE 00 8.401E 00 5.318E 01 1.529E 00 4.1111E 00 8.233E 02 9.934E 01 5.90llE 01
-3.200E 00 3.190E 00 2.402E 00 6.990E 00 II.1145E01 6.431E 00 II.101E 00 6.616E 02 7.110E 01 5.185E 01
-3.000E 00 3.1195E 00 2.015E 00 5.814E 00 3.675E 01 5.506E 00 3.SIIIIE00 . 5.3S3E 02 6.088E 01 5.698E 01
-2.800E 00 3.213E 00 1.709EOO 4.834E 00 3.041E 01 4.714E 00 3.061E 00 4.357E 02 4.789E 01 5.629E 01
-2.600E 00 2.9116E 00 1.1162E 00 II.017E 00 2.518E 01 4.038E 00 2.642E 00 3.561E 02 3.787E 01 5.510E 01
-2.400E 00 2.694E 00 1.259E 00 3.337E 00 2.086E 01 3.463E 00 2.279E 00 2.936E 02 3.013E 01 5.513E 01
-2.200E 00 2.459E 00 1.090E 00 2.710E 00 1.129E 01 2.912E 00 1.9611E 00 2.1128E 02 2.414E 01 5.4511E 01
-2.000E 00 2.241E 00 9.1112E-Ol 2.298E 00 1.4311E 01 2.5SIIE 00 1.692E 00 2.011E 02 1.941E 01 5.389E 01
-1.800E 00 2.039E 00 8.2S1E-Ol 1.905E 00 1.189E 01 2.199E 00 1.451E 00 1.682E 02 1.580E 01 5.316E 01
-1.600E 00 1.8511E 00 1.199E-Ol 1.519E 00 9.860E 00 1.896E 00 1.2511E 00 1.408E 02 1.290E 01 5.235E 01
-1.400E 00 1.684E 00 6.281E-Ol 1.307E 00 8.169E 00 1.640E 00 1.019E 00 1.182E 02 1.059E 01 5.1113E 01
-1.200E 00 1.529E 00 5.1193E-Ol 1.081E 00 6.151E 00 1.423E 00 9.214E-Ol 9.958E 01 8.131E 00 5.0113E 01
-1.000E 00 1.381E 00 4.199E-Ol 8.935E-:-Ol 5.512E 00 1.2111E-00 1.912E-Ol 8.II11E 01 1.238E 00 4.933E 01
-8.000E-Ol 1.258E 00 4.190E-Ol 1.318E-Ol II.S10E 00 1.091E 00 6.851E-Ol 1.121E 01 6.011E 00 II.814E 01
-6.000E-Ol 1.1110E 00 3.651E-01 6.086E-Ol 3.115E 00 9.691E-Ol 5.886E-Ol 6.043E 01 5.011E 00 4.687E 01
-II.000E-Ol 1.033E 00 3.189E-Ol 5.015E-Ol 2.980E 00 8.146E-Ol 5.057E-Ol 5.138E 01 4.-194-E00 4.553E 01
-2.000E-Ol 9.365E-Ol 2.118E-Ol 4.121E-Ol 2.342E 00 8.016E-01 II.344E-Ol II.371E 01 3.514E 00 4.414E 01

1.824E-OS 8.4811E-Ol 2.418E-Ol 3. 392E-0 1 1.181E 00 1.100E-Ol 3.131E-Ol 3.135E 01 2.949E 00 4.268E 01
2.000E-Ol 1.684E-Ol 2.103E-Ol 2.184E-Ol 1.310E 00 1.659E-Ol 3.205E-Ol 3.192E 01 2.478E 00 II.119E 01
4.00DE-Ol 6.958E-01 1.826E-Ol 2.281E-Ol 9.13l1E-Ol 8.029E-Ol 2.153E-Ol 2.132E 01 2.085E 00 3.966E 01
6.000E-Ol 6.298E-Ol 1.585E-Ol 1.865E-Ol 6.021E-Ol 8.932E-Ol 2.366E-Ol 2.3111E 01 1.156E 00 3.812E 01
8.OOOE-O 1 5.699E-Ol 1.315E-Ol 1.522E-Ol 3.141E-Ol 1.056E 00 2.033E-Ol 2.009E 01 1.1180E 00 3.656E 01
1.OOOE 00 5.1511E-Ol 1.191E-Ol 1.239E-Ol 2.213E-Ol - 1.319E 00 1.148E-Ol 1.125E 01 1.248E 00 3.1199E 01
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I



~
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PROTONS ALPHAS LITHIU!! BERYL. BORON CARBON NITRO. OXYGEN PLUOR. NEON "AGNES. SILICON SULPUR ARGON CALCIUII IRON
840.000 120.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.121 0.182 0.101 0.025 0.0 0.0 0.028

50.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005

GA!!!!A P2/Al P3/A2 FII/A3 P5/A4 P7/A5 P8/A6 A 1!Zl A3/Z2
-6.000E 00 1.842E 02 3.211E 02 5.805E 00 2.140E 01 5.365E 03 1.695E 02 3.039E 02 3.020E 00
-5.800E 00 1.639E 02 2.111E 02 5.B54E 00 2.418E 01 4. lOSE 03 1.488E 02 2.445E 02 3.114E 00
-5.600E 00 1.462E 02 2.260E 02 5.903E 00 2.140E 01 3.149E 03 1.301E 02 1.984E 02 4.536E 00
-5.400E 00 1.305E 02 1.895E 02 5.952E 00 1.901E 01 2.421E 03 1.U8E 02 1.626E 02 5.496E 00
-5.200E 00 1.164E 02 1.599E 02 6.001E 00 1.695E 01 1.867E 03 1.001E 02 1.351E 02 6.606E 00
-5.000E 00 1.034E 02 1.359E 02 6.051E 00 1.519E 01 1.445E 03 8.843E 01 1.142E 02 1.812E 00
-4.800E 00 9.135E 01 1.161E 02 6.100E 00 1.367E 01 1.123E 03 1.161E 01 9.826E 01 9.300E 00
-4.600E 00 8.010E 01 9.912E 01 6.150E 00 1.231E 01 8.767E 02 6.811E 01 8.636E 01 1.089E 01
-4.400E 00 6.965E 01 8.598E 01 6.200E 00 1.125E 01 6.880E 02 5.915E 01 1.153E 01 1.264E 01
-4.20CE 00 6.00n 01 1.435E 01 6.250E 00 1.028E 01 5.431E 02 5.242E 01 1.101 E 01 1.455E 01
-4.000E 00 5.146E 01 6.443E 01 6.301E 00 9.449E 00 4.315E 02 4.598E 01 6.640E 01 1.660E 01
-3.800E 00 4.389E 01 5.594E 01 6.351E 00 8.730E 00 3.453E 02 4.033E 01 6.306E 01 1.879E 01
-3.600E 00 3.738E 01 4.868E 01 6.402E 00 8.101E 00 2.185E 02 3.537E 01 6.070E 01 2.110E 01
-3.400E 00 3.187E 01 4.251E 01 6.453E 00 7.566E 00 2.264E 02 3.103E 01 5.904E 01 2.353E 01
-3.200E 00 2.128E 01 3.728E 01 6.504E 00 7.093E 00 1.857E 02 2.722E 01 5.785E 01 2.606E 01
-3.000B 00 2.351E 01 3.289E 01 6.555E 00 6.671E 00 1.531E 02 2.388E 01 5.698E 01 2.868E 01
-2.800E 00 2.041 E 01 2.922E 01 6.601E 00 6.309E 00 1.284E 02 2.097E 01 5.629E 01 3.139E 01
-2.600E 00 1.789E 01 2.611E 01 6.659E 00 5.981E 00 1.082E 02 1.8Q3E 01 5.570E 01 3.411E 01
-2.400E 00 1.583E 01 2.36QE 01 6.711E 00 5.685E 00 9.208E 01 1.621E 01 5.513E 01 3.703E 01
-2.200E 00 1.41 QE 01 2.155E 01 6.764E 00 5.415E 00 1.908E 01 1.Q29E 01 5.45QE 01 3.996E 01
-2.000E 00 1.275E 01 1.981E 01 6.816E 00 5.167E 00 6.853E 01 1.262E 01 5.389E 01 4.296E 01
-1.800E 00 1.160E 0' 1.838E 01 6.810E 00 Q.936E 00 5.992E 01 1.119E 01 5.316E 01 4.603E 01
-1.600E 00 1.06QE 01 1.119E 01 6.924E 00 4.118E 00 5.285E 01 9.96QE 00 5.235E 01 4.918E 01
-1.QOOE 00 9.825E 00 1.619E 01 6.918E 00 4.S11E 00 4.101E 01 8.931E 00 5.1Q3E 01 5.240E 01
-1.200E 00 9.130E 00 1.536E 01 1.033E 00 4.313E 00 4.216E 01 8.0nE 00 5.043E 01 5.510E 01
-1.000E 00 8.529E 00 1.465E 01 1.088E 00 4.121E 00 3.809E 01 7.317E 00 Q.933E 01 5.909 E 01
-8.000E-Ol 8.004E 00 1.40SE 01 1.144E 00 3.934E 00 3.461JE 01 6.836E 00 4.81QE 01 6.258E 01
-6.0 OOE-O 1 1.5QOE 00 1.35QE 01 7.201E 00 3.751E 00 3.165E 01 6.445E 00 Q.681E 01 6.611E 01
-4.000E-Ol 1.126E 00 1.310E 01 7.259E 00 3.571E 00 2.897E 01 6.20n 00 Q.5S3E 01 6.987E 01
-2.00GE-Ol 6.153E 00 1.271E 01 7.317E 00 3.39QE 00 2. 6Q6 E 01 6.109E 00 4.414E 01 7.368E 01

1.82QE-05 6.413E 00 1.231E 01 7.376E 00 3.219E 00 2.396E 01 6.173E 00 Q.268E 01 7.163E 01
2.000Eo-01 6.102E 00 1.207E 01 1.435E 00 3.041E 00 2.138E 01 6.405E 00 4.119E 01 8.111E 01
Q.000E-01 5.816E 00 1.119E 01 1.496E 00 2.876E 00 1.870E 01 6.821E 00 3.966E 01 8.594E 01
6.000E-01 5.549E 00 1.155E 01 1.557E 00 2.707E 00 1.600E 01 7.4Q4E 00 3.812E 01 9.032E 01
8.000E-Ol 5.301E 00 1.132 E 01 7.619E 00 2.541E 00 1.3Q1E 01 8.302E 00 3.656E 01 9.487E 01
1.000E 00 5.069E 00 1.110E 01 1.682E 00 2.377E 00 1.125E 01 9.434E 00 3.499E 01 9.960E 01

- -- - -- - - -' --, -- - -- - - -
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PROTONS ALPHAS LITHIUM BERYL. BORON CARBON' NITRO. OXYG8N FLOOR. NBON !!AGNES. SILICON SULFUR ARGON CALCIU!! nON
840.000 140.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

GAl'I!!A P1/P2 P2/P3 P3/P4 P4/P5 P5/P6 P6/P7 P7/P8 P8/P9 P9/P10 P10/P11
-6.000E 00 5.572E 00 6.859E 00 1.416B 04 1.703E 01 3.344B 00 2.201E 03 2.077E 01 2.937E 01 2.962B 01 2.727E 01
-5.800E 00 5.579E 00 6.665E 00 7.364E 03 1.629E 01 3.161EOO 1.630E 03 1.836E 01 2.567E 01 2.622B 01 2.344E 01 --.l

-5.600E 00 5.554E 00 6.467E 00 3.906E 03 1.554E 01 2.992E 00 1.210E 03 1.623E 01 2.244E 01 2.323B 01 2.013E 01 ~
-5.400E 00 5.490E 00 6.257E 00 2.119E 03 1.478E 01 2.835E 00 9.008E 02 1.435E 01 1.962E 01 2.059E 01 1.727E 01
-5.200E 00 5.382E 00 6.025E 00 1.179E 03 1.399E 01 2.689B 00 6.726E 02 1.268E 01 1.715 E 01 1.826E 01 1.480E 01 '"1'1

-5.000E 00 5.229E 00 5.765E 00 6.746E 02 1.nOE 01 2.554E 00 5.040E 02 1.121E 01 1.499E 01 1.621B 01 1.267 E 01 0
r-r

-4.800E 00 5.035E 00 5.473E 00 3.972E 02 1.239E 01 2.428E 00 3.793E 02 9.901E 00 1.311E 01 1.439B 01 1.083E 01 0
p

-4.600E 00 4.804E 00 5.152E 00 2.409B 02 1.157E 01 2.310B 00 2.867E 02 8.7118E 00 1.146E 01 1.279E 01 9.248E 00 <,
0>

-4.400E 00 4.546E 00 4.805E 00 1.503E 02 1.076E 01 2.199E 00 2.179B 02 7.728E 00 1.002E 01 1.137B 01 7.884E 00 .....
""-4.200E 00 4.268E 00 4.444E 00 9.650E 01 9.942B 00 2.093E 00 1.666E 02 6.827E 00 8.763E 00 1.012E 01 6.711E 00· ::T
0>

( -4.000E 00 3.978E 00 4.078E 00 6.359E 01 9.138E 00 1.992E 00 1.282B 02 6.031E 00 7.663E 00 9.008E 00 5.703E 00
-3.800E 00 3.686E 00 3.717E 00 II.294E 01 8.353E 00 1.894E 00 9.940B 01 5.327E 00 6.702E 00 8.026B 00 4.838E 00 ?'-3.600F. 00 3.396E 00 3.369E 00 2.966B 01 7.592B 00 1.798E 00 7.767 B 01 4.706E 00 5.862E 00 7.158E 00 4.097E 00
-3.400E 00 3.114E 00 3.041E 00 2.092B 01 6.863B 00 1.703E 00 6.120E 01 II.158E 00 5.127E 00 6.388B 00 3.463E 00
-3.200E 00 2.842E 00 2.736E 00 1.504B 01 6.172E 00 1.607B 00 4.864B 01 3.675E 00 4.485E 00 5.706B 00 2.922E 00
-3.000E 00 2.584E 00 2.456E 00 1.102B 01 5.524E 00 1.512B 00 3.902B 01 3.250E 00 3.924E 00 5.100B 00 2.460E 00
-2.800E 00 2.340E 00 2.200E 00 8.208B 00 4.921E 00 1.415E 00 3.160B 01 2.876B 00 3.433E 00 4.5638 00 2.066B 00
-2.600E 00 2.112E 00 1.969E 00 6.212E 00 4.3668 00 1.318E 00 2.5821':01 2.547E 00 3.004E 00 4.086B 00 1.732E 00
-2.400E 00 1~901E 00 1.760E 00 4.772E 00 3.860B 00 1.220B 00 2.129 E 01 2.260B 00 2.628E 00 3.662B 00 1.448E 00
-2.200E 00 1.705E 00 1.572E 00 3.717E 00 3.402B 00 1.122B 00 1.771B 01 2.009E 00 2.300E 00 3.285B 00 1.208B 00
-2.000B 00 1.525E 00 1.403B 00 2.931E 00 2.990B 00 1.025B 00 1.486B 01 1.791E 00 2.013B 00 2.950B 00 1.005E 00
-1.800E 00 1.362E 00 1.251E 00 2.338B 00 2.622E 00 9.2838-01 1.255B 01 1.604E 00 1.762E 00 2.651B 00 8.343B-01
-1.600E 00 1.213E 00 1.1158 00 1.8838 00 2.295E 00 8.3378-01 1.066E 01 1.444E 00 1.543E 00 2.3858 00 6.907E-01
-1.400E 00 1.079E 00 9.929E-01 1.530E 00 2.007E 00 7.416B-01 9.104E 00 1.310E 00 1.351E 00 2.141E 00 5.104E-01
-1.200E 00 9.518E-01 8.831E-01 1.2538 00 1.153E 00 6.527E-01 1.798E 00 1.199E 00 1.183E 00 1.935E 00 4.698E-01
-1.000E 00 8.494E-01 7.8118E-01 1.032B 00 1.530E 00 5.616E-01 6.688E 00 1.112E 00 1.036E 00 1.746E 00 3.859E-01
-8.000E-01 1.526E-01 6.9688-01 8.549E-01 1.3368 00 4.810E-01 5.733E 00 1.041E 00 9.010E-01 1.571E 00 3.161 E-O 1
-6.000E-01 6.661E-01 6.180E-01 1.1118-01 1.1668 00 4.1158-01 4.9048 00 1.0058 00 7.944E-01 1.425E 00 2.583E-01
-4.000E-01 5.892E-01 5.477E-01 5.935E-01 1.018B 00 3.4178-01 4.180B 00 9.854E-01 6.958B-01 1.289E 00 2.105E-01
-2.000E-01 5.209E-01 4.850E-01 4.968E-01 8.888B-01 2.780B-01 3.551E 00 9.905B-01 6.096E-01 1.161E 00 1.711E-01

1.824E-05 4.602E-01 4.291E-01 4. 167E-01 7.767B-01 2.210B-01 3.009E 00 1.022E 00 5.34 1E-0 1 1.058E 00 1.387E-01
2.000E-01 4.064E-01 3.794E-01 3.5018-01 6.792E-01 1.711E-01 2.552E 00 1.083E 00 4.679E-01 9.600E-01 1.122E-01
4.000E-01 3.588E-01 3.351 E-01 2.944E-01 5.945E-01 1.285B-01 2.176E 00 1.177E 00 4.101E-01 8.717E-01 9.049E-02
6.000E-01 3.166E-01 2.959E-01 2.479E-01 5.208E-01 9.306B-02 1.879E 00 1.309B 00 3.594E-01 7.923B-01 7.282E-02
8.000E-01 2.793E-01 2.611E-01 2.088B-01 4.566E-01 6.415B-02 1.656E 00 1.486B 00 3.150E-01 7.207E-01 5.847E-02
1.000E 00 2.463E-01 2.302E-01 1.759B-01 4.008E-01 4.305B-02 1.5018 00 1.716E 00 2.7618-01 6.562B-01 4.684E-02
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PROTONS ALPHAS LITHIU!! BERYL. BORON CARBON NITRO. OXYGEN PLOOR. NEON !!AGNES. SILICON SULFUR ARGON CALCIU!! IRON
840.000 140.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

50.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0·· 0.0 0.005
GAM!!A Al/A2 A2/A3 A3/A4 A4/A5 A5/A6 Zl/Z2 Z2/Z3 P1jA1 A1jZl

-6.000E 00 1.202E 01 2.173E 02 8.988E 01 6.662E 02 5.996E 01 3.005E 01 3.015E 04 1.051E 03 3.062E 02
-5.800E 00 1.087E 01 1.370E 02 1.499E 01 5.478E 02 5.103EOl 2.610E 01 2.113E 04 9.400E 02 2.412E 02
-5.600E 00 9.856E 00 8.753E 01 6.256E 01 4.505E 02 4.344E 01 2.266E 01 1.511E 04 8.316E 02 2.014E 02
-5.400E 00 8.969E 00 5.685E 01 5.218E 01 3.106E 02 3.698E 01 1.968E 01 1.154E 04 7.410E 02 1.661E 02
-5.200E 00 8.198E 00 3.762E 01 4.352E 01 3.050E 02 3.149E 01 1.109E 01 8.519E 03 6.485E 02 1.390E 02
-5.000E 00 1.531E 00 2.544E 01 3.629E 01 2.510E 02 2.682E 01 1.484E 01 6.342E 03 5.596E 02 1.185E 02
-4.800E 00 6.954E 00 1.161E 01 3.026E 01 2.067E 02 2.285E 01 1.289E 01 4.764E 03 4.747E 02 1.031E 02
-4.600E 00 6.451E 00 1.251E 01 2.523E 01 1.102E02 1.948E 01 1.119E 01 3.611E 03 3.952E 02 9.166E 01
-4.400E 00 6.005E 00 9.130E 00 2.103E 01 1.403E. 02 1.661E 01 9.106E 00 2.762E 03 3.229E 02 8.3298 01
-4.2008 00 5.602E 00 6.845E 00 1.752E 01 1.1568 02 1.416E 01 8.419E 00 2.132E 03 2.593E 02 7.727E 01
-4.000E 00 5.221E 00 5.267E 00 1.460E 01 9.534E 01 1.208E 01 7.300E 00 1.66OE 03 2.0518 02 7.302E 01
-3.800E 00 4.871E 00 4.152E 00 1.216E 01 1.866E 01 1.031E 01 6.325E 00 1.3048 03 1.603E 02 1.007E 01
-3.6008 00 4.529E 00 3.345E 00 1.012E 01 6.4948 01 8.808E 00 5.4188 00 1.0328 03 1.244E 02 6.8068 01
-3.400E 00 4.197E 00 2.7468 00 8.426E 00 5.364E 01 1.526E 00 4.741 E 00 8.233E 02 9.6168 01 6.671E 01
-3.200E 00 3.876E 00 2.290E 00 1.011E 00 4.433E 01 6.433E 00 4.101E 00 6.616E 02 7.429E 01 6.579E 01
-3.000E 00 3.568E 00 1.934E 00 5.8328 00 3.666E 01 5.5038 00 3.544E 00 5.353E 02 5.152E 01 6.513E 01

( -2.8008 00 3.275E 00 1.650E 00 4.848E 00 3.0348 01 4.110E 00 3.061E 00 4.351E 02 4.414E 01 6.462E 01
-2.6008 00 2.998E 00 1.4198 00 4.029E 00 2.512E 01 4.0358 00 2.642E 00 3.561E-02 3.501E 01 6.415E 01
-2.400E 00 2.738E 00 1.227E 00 3.341E 00 2.082E 01 3.459E 00 2.279E 00 2.936E 02 2.158EOl 6.361E 01
-2.200E 00 2.496E 00 1.066E 00 2.118E 00 1.726E 01 2.9688 00 1.964E 00 2.428E 02 2.190E 01 6.312E 01
-2.000E 00 2.272E 00 9.288E-Ol 2.305E 00 1.431E 01 2.550E 00 1.692E 00 2.011E 02 1.7528 01 6.241E 01
-1.8008 00 2.065E 00 8.1098-01 1.9118 00 1.188E 01 2.1948 00 1.451E 00 1.6828 02 1.4118 01 6.1118 01

.-1.600E 00 1.876E 00 1.088E-Ol 1.584E 00 9.852E 00 1.8908 00 1.254E 00 1.408E 02 1.145E 01 6.083E 01
-1.400E 00 1.703E 00 6.199E-Ol 1.312E 00 8.110E 00 1.633E 00 1.079E 00 1.182E 02 9.347E 00 5.982E 01

.-1.2008 00 1.545E 00 5.421E-Ol 1.0858 00 6.165E 00 1.415E 00 9.214E-Ol 9.958E 01 7.613E 00 5.868E 01
( -1.0008 00 1.402E 00 4.140E-Ol 8.912E-Ol 5.588E 00 1.232E 00 1.9728-01 8.411E 01 6.330E 00 5.743E 01

-8.000E-Ol 1.271E 00 4.141 E-Ol 1.411E-Ol 4.5958 00 1.080E 00 6.8518-01 1.121E 01 5.244E 00 5.607E 01
-6.000E-Ol 1.152E 00 3.615E-Ol 6.115E-Ol 3.150E 00 9. 551E-0 1 5.886E-Ol 6.043E 01 4.360E 00 5.4618 01
-4.000E-Ol 1.045E 00 3.153E-Ol 5.041E-Ol 3.024E 00 8.569E-Ol 5.051E-Ol 5.138E 01 3;-636E 00 5.307E 01
-2.000E-Ol 9.468E-Ol 2.147E-Ol 4.151 E-O 1 2.395E 00 7.846E-Ol 4.344E-Ol 4.371E 01 3.040E 00 5.145E 01

1.824E-05 8.580E-Ol 2.391E-Ol 3.414E-Ol 1.841E 00 7.396E-Ol 3.131E-Ol 3.735E 01 2.547E 00 ".916E 01
2.000E-Ol 7.775E-Ol 2.018E-Ol 2.804E-Ol 1.312E 00 1.252E-Ol 3.205E-Ol 3.192 E 01 2.U1E 00 4.803E 01
4.000E-Ol 7.044E-Ol 1.805E-Ol 2.300E-Ol 9.122E-Ol 7.4168-01 2.1538-01 2.7328 01 1.1968 00 4.626E 01
6.000E-Ol 6.3818-01 1.5658-01 1.883E-Ol 6.516E-Ol 8.169E-Ol 2.366E-Ol 2.341E 01 1.511E 00 ".4458 01
8.000E-Ol 5.718E-Ol 1.3568-01 1.539E-Ol 4.119E-01 9.490E-Ol 2.033E-Ol 2.009E 01 1.213E 00 4.264E 01
1.000E 00 5.230E-01 1.115E-Ol 1.255E-Ol 2.464E-Ol 1.169E 00 1.148E-Ol 1.725E 01 1.012E 00 II.081E 01

~
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-------------------
PROTONS ALPHAS LITH!UI! BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON I!AGNES. SILICON SULFUR ARGON .CA1CIUI! IRON
840.000 lqO.OOO 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

50.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.Oi4 0.011 0.005 0.0 0.0 0.005
GA!'!!'!A P2!Al P3/A2 F4/A3 P5/A4 P7/A5 P8/A6 A 1/Z1 A3/Z2

-6.00OE 00 1.886E 02 3.304E 02 5.070E 00 2.676E 01 5.332E 03 1.453E 02 3.062E 02 3.523E 00
-S.800E 00 1.68SE 02 2.748E 02 S.110E 00 2.3S2E 01 4.076E 03 1.276E 02 2.472E 02 qe ,333E 00
-S.600E 00 1.S08E 02 2.298E 02 S.lS0E 00 2.073E 01 3.122E 03 1.120E 02 2.01qE 02 S.291E 00
-5.400E 00 1.350E 02 1.935E 02 5.190E 00 1.833E 01 2.396E 03 9.837E 01 1.661E 02 6.412E 00
-5.200E 00 1.20SE 02 1.640E 02 5.230E 00 1.627B 01 1.845E 03 8.636E 01 1.390B 02 7.706E 00-5.000E 00 1.070E 02 1.398B 02 5.271E 00 1.449E 01 1.425E 03 7.581E 01 1.185 E 02 9.183E 00-Q.800E 00 9.428E 01 1.198E 02 5.311E 00 1.297E 01 1.104E 03 6.653E 01 1.031E 02 1.08SE 01

( -4.600E 00 8.227E 01 1.030E 02 5.351E 00 1.166E 01 8.595E 02 5.838E 01 9.166E 01 1.270E 01
-4.400E 00 7.104E 01 8.878E 01 S.392E 00 1.0S4E 01 6.723E 02 S.123E 01 8.329E 01 1.4'1SE 01-4.200E 00 6.076E 01 7.6S9E 01 S.432E 00 9.S74E 00 S.287E 02 4.494E 01 7.727E 01 1.697E 01-4.000E 00 5.1SSE 01 6.608E 01 5.473E 00 8.742E 00 4.184E 02 3.943E 01 7.302E 01 1.936E 01-3.800E 00 4.350E 01 5.702E 01 5.514E 00 8.026E 00 3.333E 02 3.QS8E 01 7.00n 01 2.191E 01-3.600E 00 3.664E 01 4.92SE 01 S.SSSE 00 7.407E 00 2.67SE 02 3.034E 01 6.806E 01 2.461E 01-3.400E 00 3.088E 01 4.263E 01 S.S96E 00 6.870E 00 2.164E 02 2.661E 01 6.671E 01 2.744E 01
-3.200E 00 2.614E 01 3.704E 01 5.637E 00 6.403E 00 1•.766E 02 2.33SE 01 6.S79E 01 3.039E 01-3.000E 00 2.226E 01 3.23SE 01 S.679E 00 5.995E 00 1.4S4E 02 2.0s0E 01 6.s13B 01 3.345E 01
-2.800E 00 1.912E 01 2.846E 01 5.721E 00 5.636E 00 1.208E 02 1.801E 01 6.462E 01 3.661E 01
-2.600E 00 1.6s7E 01 2.523E 01 S.763E 00 5.l18E 00 1.013E 02 1.S84E 01 6.415E 01 3.98SE 01
-2.400E 00 1.451E 01 ·2.2S8E 01 S.80sE 00 5.033E 00 8.s8SE 01 1.394E 01 6.367E 01 4.319E 01
-2.200E 00 1.284E 01 2.039E 01 5.847E 00 4.776E 00 7.3Q4E 01 1.230 E 01 6.312E 01 4.661E 01-2.000E 00 1.148E 01 1.8S9E 01 5.890E 00 4.542E 00 6.344E 01 1.089E 01 6.247E 01 5.010E 01
-1.800E 00 1.037E 01 1.711E 01 S.934E 00 4.326E 00 s.S34E 01 9.674E 00 6.171EOl 5.368E 01
-1.600E 00 9.4QOE 00 1.S88E 01 5.978E 00 4.12sE 00 4.874E 01 8.6Q2E 00 6.083E 01 S.73sE 01
-1.400E 00 8.666E 00 1.487E 01 6.022E 00 3.93sE 00 4.335E 01 7.776E 00 s.982E 01 6.111E 01
-1.200E 00 8.011E 00 1.402E 01 6.067E 00 3.755E 00 3.892E 01 7.06sE 00 5.868E 01 6.496E 01
-1.000E 00 7.4s2E 00 1.331E 01 6.112E 00 3.583E 00 3.527E 01 6.Q98E 00 S.743E 01 6.891E 01
-8.000E-Ol 6.968E 00 1.271E 01 6.1s8E 00 3.416E 00 3.223E 01 6.069E 00 S.607E 01 7.297E 01
-6.000E-Ol 6.S45E 00 1.220E 01 6.205E 00 3.255E 00 2.966E 01 S.776E 00 5.461E 01 7.716E 01
-4.000E-Ol 6.170E 00 1.177E 01 6.252E 00 3.097E 00 2.741E 01 S.619E 00 5.307E 01 8.147E 01
-2.000E-Ol 5.83SE 00 1.139E 01 6.300E 00 2.943E 00 2.S35E 01 5.601E 00 5.145E 01 8.591E 01

1.824E-05 5.533E 00 1.106E 01 6.349E 00 2.791E 00 2.331E 01 5.731EOO 4.976E 01 9.0s1E 01
2.000E-Ol 5.258E 00 1.078E 01 6.398E 00 2.642E 00 2.118E 01 6.020E 00 4.803E 01 9.s27E 01
4.000E-Ol S.006EOO 1.0s2E 01 6.448E 00 2.49SE 00 1.888EOl 6.Q86E 00 4.626E 01 1.002E 02
6.000E-Ol 4.773E 00 1.029E 01 6.500E 00 2.350E 00 1.646E 01 7.152E 00 4.44SE 01 1.0S3E 02
8.000E-Ol 4.S56E 00 1.008E 01 6.5S2E 00 2.208E 00 1.405E 01 8.049E 00 4.264E 01 1.106E 02
1.000E 00 4.354E 00 9.891E 00 6.604E 00 2.068E 00 1.184E 01 9.213E 00 4.081E 01 1.161E 02

I
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PROTONS ALPHAS LITHIUM BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON !!AGNES. SILICON SULFUR ARGON CALCIUM IRON
·840.000 180.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

GA!!IU Pl/P2 PUP3 P3/P4 P4/P5 P5/P6 P6/P7 P11P8 P8/P9 P9/Pl0 Pl0/Pll
-6.000E 00 5.908E 00 1.011E 00 1.405E 04 1.426E 01 3.248E 00 2.801E 03 2.011E 01 2.931E 01 2.962E 01 2.121E 01
-5.800E 00 5.910E 00 6.900E 00 1. J81E 03 1.311E 01 3.058E 00 2.075E 03 1.836E 01 2.561E 01 2.622E 01 2.344E 01 --:j

-5.600E 00 5.861E 00 6.712E 00 3.965E 03 1.314E 01 2.882E 00 1.538E 03 1.623E 01 2.244E 01 2.323E 01 2.013E 01 I\)
I\)

-5.400E 00 5.114E 00 6.500E 00 2.183E 03 1.256E 01 2.119E 00 1.142E 03 1.435E 01 1.962E 01 2.059E 01 1.121E 01
-5.200E 00 5.628E 00 6.254E 00 1.235E 03 1.191E 01 2.561E 00 8.505E 02 1.268E 01 1.715E 01 1.826E 01 1.480E 01 '">1

-5.000E 00 5.433E 00 5.968E 00 7.191E 02 1.131E 01 2.426E 00 6.354E 02 1.121EOl 1.499E 01 1.621E 01 1.267E 01 0
t"t

-4.800E 00 5.195E 00 5.642E 00 4.JllE 02 1.016E 01 2.294E 00 4.164E 02 9.903E 00 1.311E 01 1.439E 01 1.083E 01 0
::l

-4.600E 00 4.924E 00 5.280E 00 2.660E 02 1.013E 01 2.112E 00 3.586E 02 8.750E 00 1.146E 01 1.219E 01 9.248E 00 -II>-4.400E 00 4.629E 00 4.894E 00 1.686E 02 9.491E 00 2.051E 00 2.113E 02 1.131E 00 1.002E 01 1.137E 01 1.884E 00 ......
'tl

-4.200E 00 4.321E 00 4.494E 00 1.091E 02 8.851E 00 1.949E 00 2.063E 02 6.830E 00 8.163E 00 1.012E 01 6.711E 00 ::T
II>

-4.000E 00 4.009E 00 4.095E 00 7.J01E 01 8.211E 00 1.846E 00 1.578E 02 6.034E 00 7.663E 00 9.008E 00 5.703E 00 n
-J.800E 00 3.699E 00 3.701E 00 4.912E 01 1.582E 00 1.749E 00 1.215E 02 5.332E 00 6.102E 00 8.026E 00 4.838E 00 ~
-3.600E 00 3.398E 00 3.338E 00 3.450E 01 6.951E 00 1.654E 00 9.424E 01 4.712E 00 5.862E 00 1.158E 00 4.097E 00 EJ'-3.400E 00 3.108E 00 2.994E 00 2.437E 01 6.348E 00 1.562E 00 7.361E 01 4.165E 00 5.127E 00 6.388E 00 3.463E 00
-3.200E 00 2.833E 00 2.678E 00 1.151E 01 5.760E 00 1.411E 00 5.801E 01 3.683E 00 4.485E 00 5.706E 00 2.922E 00
-3.000E 00 2.514E 00 2.390E 00 1.218E 01 5.199E 00 1.382E 00 4.617E 01 3.259E 00 3.924E 00 5.100E 00 2.460E 00
-2.800E 00 2.331E 00 2.131E 00 9.413E 00 4.669E 00 1.292E 00 3.104E 01 2.881E 00 3.433E 00 4.563E 00 2.066E 00
-2.600E 00 2.105E 00 1.898E 00 7.122E 00 4.114E 00 1.203E 00 3.000E 01 2.561E 00 3.004E 00 4.086E 00 1.732E 00
-2.400E 00 1.895E 00 1.690E 00 5.429E 00 3.115E 00 1.113E 00 2.451E 01 2.216E 00 2.628E 00 3.662E 00 1.448E 00
-2.200E 00 1.702E 00 1.504E 00 4.193E 00 3.294E 00 1.023E 00 2.020E 01 2.028E 00 2.300E 00 3.285E 00 1.208E 00
-2.000E 00 1.524E 00 1.339E 00 3.219E 00 2.911E 00 9.337E-0 1 1.679E 01 1.815E 00 2.013E 00 2.950E 00 1.005E 00
-1.800E 00 1.361E 00 1.192E 00 2.593E 00 2.565E 00 8.449E-Ol 1.405E 01 1.632E 00 1.762E 00 2.651E 00 8.343E-Ol
-1.600E 00 1.214E 00 1.060E 00 2.071E 00 2.255E 00 7.575E-Ol 1.183E 01 1.418E 00 1.543E 00 2.385E 00 6.907E-Ol
-1.400E 00 1.080E 00 9.432E-Ol 1.610E 00 1.919E 00 6.120E-Ol 1.001E 01 1.350E 00 1.351E 00 2.141E 00 5.104E-Ol
-1.200E 00 9.593E-Ol 8.387E-Ol 1.358E 00 1.134E 00 5.892E-Ol 8.486 E 00 1.249E 00 1.183E 00 1.935E 00 4.698E-Ol
-1. OOOE 00 8.510E-Ol 7.454E-Ol 1.112E 00 1.518E 00 5.099E-Ol 7.203E 00 1.112E 00 1.036E 00 1.746E 00 3.859E-Ol
-8.000E-Ol 7.541E-Ol 6.621 E-Ol 9.153E-Ol 1.321E 00 4.348E-Ol 6.105EOO 1.119E 00 9.070E-0 1 1.577E 00 3.161E-Ol
-6.000E-Ol 6.675E-Ol 5.871E-Ol 7.516E-Ol 1.161E 00 3.648E-Ol 5.159E 00 1.092E 00 7.944E-Ol 1.425E 00 2.583E-Ol
-4.000E-Ol 5.905E-Ol 5.213E-Ol 6.296E-Ol 1.015E 00 3.00 4E-0 1 4.341E 00 1.092E 00 6.958E-Ol 1.289E 00 2.105E-Ol
-2.000E-Ol 5.219E-Ol 4.621E-Ol 5.249E-Ol .8.871E-Ol 2.424E-Ol 3.638E 00 1.120E 00 6. 096E-0 1 1.167E 00 1.111E-Ol

1.824E-05 4.611E-Ol 4.093E-Ol 4.388E-Ol 7.159E-Ol 1.911E-Ol 3.041E 00 1.179E 00 5.341E-Ol 1.058E 00 1.381E-Ol
2.000E-Ol 4.011E-Ol 3.622E-Ol 3.616E-Ol 6.190E-Ol 1.469E-Ol 2.544E 00 1.273E 00 4.619E-Ol 9.600E-Ol 1.122E-Ol
4.000E-Ol 3.594E-Ol 3.204E-Ol 3.085E-Ol 5.946E-Ol 1.098E-Ol 2.139E 00 1.408E 00 4.101E-01 8.111E-Ol 9.049E-02
6.000E-Ol 3.111E-Ol 2.832E-Ol 2.591E-Ol 5.211E-Ol 7.945E-02 1.819E 00 1.591E 00 3.594E-Ol 7.923E-Ol 1.282E-02
8.000E-Ol 2.796E-Ol 2.501E-Ol 2.179E-Ol 4.511E- 01 5.547E-02 1.516E 00 1.830E 00 3.150E-Ol 1.207E-01 5.841E'-02
1.000E 00 2.466E-Ol 2.208E-Ol 1.833E-Ol 4.013E-Ol 3.119E-02 1.401E 00 2.135E 00 2.161E-Ol 6.562E-Ol 4.684E-02

I
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I
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PROTONS ALPHAS L!THIU II BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON "AGNES. SILICON SULFUR ARGON CALCIUM IRON
8110.000 180.000 0.0 0.0 0.0 0.1190 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

50.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005

GAM!'!A Al/A2 A2/A3 A3/AII A4/A5 A5/16 Z1/Z2 Z2/Z3 Pl/Al A1/Z1
-6.000E 00 1.210E 01 1.704E 02 9.031E 01 6.630E 02 5.996E 01 3.005E 01 3.015E 04 1.165E 03 3.108E 02
-5.800E 00 1.097E 01 1.078E 02 7.5311E 01 5.1152E 02 5.103E 01 2.610E 01 2.173E 04 1.048E 03 2.525E 02
-5.600E 00 9.981E 00 6.926E 01 6.285E 01 4.485E 02 4.343E 01 2.266E 01 1.577E 04 9.364E 02 2.075E 02
-5.1I00E 00 9.122EOO 4.529E 01 5.2112E 01 3.690E 02 3.697E 01 1.968E 01 1.154E 04 8.278E 02 1.730E 02
-5.200E 00 8.379E 00 3.024E 01 4.371E 01 3.036E 02 3.1119E 01 1.709B 01 8.519E 03 7.210E 02 1.468E 02
-5.000E 00 7.738E 00 2.068E 01 3.645E 01 2.1199E 02 2.682E 01 1.118I1E01 6.342E 03 6.166E 02 1.272E 02
-4.800E 00 7.182E 00 1.451E 01 3.039E 01 2.058E 02 2.285E 01 1.289E 01 4.764E 03 5.164E 02 1.128E 02
-1I.600E 00 6.692E 00 1.047E 01 2.533E 01 1.695E 02 1.9117E 01 1.119E 01 3.611E 03 4.231E 02 1.023E 02
-4.1I00E 00 6.2S1E 00 7.767E 00 2.111E 01 1.397E 02 1.660E 01 9.706 E 00 2.762E 03 3.394E 02 9.1182E 01
-4.200E 00 5.841E 00 5.927E 00 1.759E 01 1.151E 02 1.416E 01 8.1119E 00 2.132E 03 2.672E 02 8.969E 01
-1I.000E 00 5.451E 00 4.642E 00 1.466E 01 9.496E 01 1.208E 01 7.300E 00 1.660E 03 2.071E 02 8.627E 01
-3.800E 00 5.074E 00 3.722E 00 1.221E 01 7.836E 01 1.031E 01 6.325E 00 1.304E 03 1.588E 02 8.410E 01
-3.600E 00 4.707E 00 3.046E 00 1.016E 01 6.469E 01 8.804E 00 5.1178E 00 1.032E 03 1.208E 02 8.279E 01

.-3. 400E 00 4.350E 00 2.535E 00 8.460E 00 5.344E 01 7.521E 00 4.741E 00 8.233E 02 9.160E 01 8.205E 01
-3.200E 00 4.006E 00 2.140E 00 7.039E 00 4.417E 01 6.429E 00 4.101E 00 6.616E 02 6.946E 01 8.166E 01
-3.000E 00 3.676E 00 1.826E 00 5.855E 00 3.653E 01 5.498E 00 3.544E 00 5.353E 02 5.283E 01 8.145E 01
-2.800E 00 3.364E 00 1.572E 00 4.868E 00 ·3.02lfE01 4.705E 00 3.061E 00 4.357E 02 4.038E 01 8.128E 01
-2.600E 00 3.072E 00 1.361E 00 1I.045E 00 2.504E 01 4.030E 00 2.642E 00 3.567E 02 3.108E 01 8.106E 01
-2.400E 00 2.799E 00 1.184E 00 3.360E 00 2.075E 01 3.453E 00 2.279E 00 2.936E 02 2.410E 01 8.074E 01
-2.200E 00 2.547E 00 1.034E 00 2.790E 00 1.721E 01 2.962E 00 1.964E 00 2.428E 02 1.885 E 01 8.028E 01
-2.000E 00 2.314E 00 9.043E-Ol 2.315E 00 1.428E 01 2.544E 00 1.692E 00 2.017E 02 1.488 E 01 7.963E 01
-1.800E 00 2.102E 00 7.920E-Ol 1.920E 00 1.185E 01 2.187E 00 1.457E 00 1.682E 02 1.184E 01 7.880E 01
-1.600E 00 1.907E 00 6.940E-Ol 1.591E 00 9.843E 00 1.883E 00 1.254E 00 1.408E 02 9.496E 00 7.778E 01
-1.400E 00 1.730E 00 6.081E-Ol 1.318E 00 8.170E 00 1.624E 00 1.079E 00 1.182E 02 7.675E 00 7.658E 01
-1.200E 00 1.569E 00 5.326E-Ol 1.091E 00 6.776E 00 1.405E 00 9.274E-Ol 9.958E 01 6.246E 00 7.519E 01
-1.000E 00 1.422E 00 4 .662E- 01 9.021E-Ol 5.610E 00 1.220B 00 1.972E-Ol 8.411B 01 5.114E 00 7.364E 01
-8.000E-Ol 1.290E 00 4.076E-Ol 7.454E-Ol 4.629E 00 1.065E 00 6.851E-Ol 7.121EOl 4.209E 00 7.19lfE 01
-6.000E-01 1.169E 00 3.560E-01 6.155E-01 3.797E 00 9.365E-01 5.886E-01 6.043E 01 3.480E 00 7.010E 01
-4.000E-01 1.060E 00 3.106E-01 5~077E-01 3.086E 00 8.332E-01 5.057E-Ol 5.138E 01 2.889E 00 6.814E 01
-2.000E-Ol 9.609E-Ol 2.706E-Ol 4.184E-01 2.471E 00 7.540E-01 4.344E-01 4.377E 01 2.406E 00 6.607E 01

1.824E-05 8.712E-01 2.354 E-01 3.445E-01 ·1.935EOO 6.992E-01 3.731E-Ol 3.735E 01 2.009E 00 6.393E 01
2.000E-01 7.900E-Ol 2.046E-Ol 2.832E-Ol 1.467E 00 6.710E-Ol 3.205E-Ol 3.192E 01 1.682E 00 6.171E 01
4.000E-01 7.163E-Ol 1.775E-Ol 2.326E-01 1.066E 00 6.738E-Ol 2.753E-Ol 2.732E 01 1.410E 00 5.944E 01
6.000E-Ol 6.494E-01 1.539E-Ol 1.908E-Ol 7.341E-Ol 7.151E-01 2.366E-Ol 2.341E 01 1.185E 00 5.713E 01
8.OOOE-O 1 5.887E-Ol 1.332E-Ol 1.562E-Ol 4.767E-Ol 8.070E-Ol 2.033E-Ol 2.009E 01 9.961E-Ol 5.480E 01
1.000E 00 5.337E-Ol 1.152E-Ol 1.277E-Ol 2.920E-Ol 9.684E-01 1.748E-Ol 1.725E 01 8.384E-Ol 5.246E 01
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PROTONS ALPHAS LITHIUM BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON MAGNES. SILICON SULFUR ARGON CALCIUI'! IRON840.000 180.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.02850.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005
GAIIMA P2/Al P3/A2 P4/A3 P5/A4 P7/A5 P8/A6 Al/Z1 A3/Z2

-6.000E 00 1.972E 02 3.371E 02 4.091E 00 2.590E 01 5.288E 03 1.130E 02 3.108E 02 4.529B 00
-5.800B 00 1.773E 02 2.819B 02 4.119B 00 2.264E 01 4.036E 03 9.923E 01 2.525E 02 5.571E 00
-5.600B 00 1.596E 02 2.374E 02 4.146E 00 1.983E 01 3.085E 03 8.714E 01 2.075E 02 6.803B 00
-5.400E 00 1.434E 02 2.012E 02 4.174B 00 1.742E 01 2.363E 03 7.651B 01 1.730E 02 8.243E 00
-5.200E 00 1.281E 02 1.716B 02 4.202E 00 1.534E 01 L815E 03 6.718E 01 1.468E 02 9.906E 00-5.000E 00 1.135E 02 1.471B 02 4.230E 00 1.356E 01 1.397E 03 5.897E 01 1.272E 02 1.181E 01
-4.800E 00 9.939E 01 1.265E 02 4.258E 00 1.203E 01 1.079E 03 5.176E 01 1.128B 02 1.395E 01
-4.600E 00 8.593E 01 1.089E 02 4.286E 00 1.072E 01 8.365B 02 4.542E 01 1.023E 02 1.633B 01
-4.400E 00 7.333E 01 9.367E 01 4.314E 00 9.591E 00 6.513E 02 3.986E 01 9.482E 01 1.896B 01
-4.200E 00 6.184E 01 8.038E 01 4.342E 00 8.624E 00 5.095E 02 3.497E 01 8.969E 01 2.181E 01
-4.00GE 00 5.168E 01 6.879E 01 4.370E 00 7.794B 00 4.008E 02 3.068E 01 8.627B 01 2.489E 01-3.800E 00 4.292E 01 5.875E 01 4.397E 00 1.080E 00 3.173E 02 2.692E 01 8.410E 01 2.817B 01-3.600E 00 3.555E 01 5.013E 01 4.425E 00 6.465E 00 2.529E 02 2.362E 01 8.279E 01 3.163E 01
-3.400E 00 2.947E 01 4.281E 01 4.454E 00 5.935B 00 2.031E 02 2.073E 01 8.205E 01 3.521E 01
-3.200E 00 2.452E 01 3.667E 01 4.482E 00 5.477E 00 1.644E 02 1.820E 01 8.166B 01 3.906E 01
-3.000E 00 2.052E 01 3.157E 01 4.510E 00 5.019E 00 1.343E 02 1.599E 01 8.14SE 01 4.299B 01
-2.800E 00 1.132E 01 2.135E 01 4.538E 00 4.731E 00 1.107E 02 1.406E 01 8.128E 01 4.10SB 01
-2.600E 00 1.476E 01 2.390E 01 4.S61E 00 4.426E 00 9.216E 01 1.238E 01 8.106E 01 S.122E 01
-2.400E 00 1.212E 01 2.101E 01 4.596E 00 4.151B 00 1.152E 01 1.092E 01 8.074B 01 5.551E 01
-2.200E 00 1.108E 01 1.816E 01 4.625E 00 3.917E 00 6.589E 01 9.662E 00 8.028E 01 S.989E 01-2.000E 00 9.762E 00 1.688E 01 4.655E 00 3.101E 00 S.661E 01 8.S78E 00 1.963E 01 6.439E 01
-1.800E 00 8.695E 00 1.S34E 01 4.685E 00 3.506E 00 4.919E 01 1.656E 00 1.880E 01 6.899B 01-1.600E 00 7.824E 00 1.401E 01 4.115B 00 3.326E 00 4.322E 01 6.819E 00 1.778E 01 7.310B 01
-1.400B 00 1.101E 00 1.304E 01 4.146E 00 3.160B 00 3.842B 01 6.237E 00 7.658B 01 1.852E 01
-1.200E 00 6.S11E 00 1.218E 01 4.111E 00 3.00SE 00 3.456E 01 5.121E 00 1.S19E 01 8.341E 01
-1.000E 00 6.009E 00 1.141E 01 4.809E 00 2.858E 00 3.145E 01 5.326E 00 1.364E 01 8.854E 01
-8.000B-Ol 5.582E 00 1.081E 01 4.841E 00 2.719E 00 2.894E 01 5.047E 00 1.194B 01 9.316E 01
-6.000E-Ol 5.214E 00 1.031E 01 4.814E 00 2.S85E 00 2.691E 01 4.885E 00 1.010E 01 9.913E 01
-4.000E-Ol 4.893E 00 9.948E 00 4.908E 00 2.456E 00 2.523E 01 4.842E 00 6.814E 01 1.041E 02
-2.000E-Ol 4.610E 00 9.581E 00 4.942E 00 2.331E 00 2.316E 01 4.924E 00 6.601E 01 1.104E 02

1.824E-05 4.3S8E 00 9.277E 00 4.911E 00 2.210E 00 2.236E 01 5.141E 00 6.393E 01 1.163E 02
2.000B-Ol 4.131E 00 9.009E 00 S.013E 00 2.091E 00 2.088E 01 5.507E 00 6.111E 01 1.224E 02
4.000B-Ol 3.92SE 00 8.174E 00 S.050B 00 1.915E 00 1.911E 01 6.039E 00 S.944B 01 1.281B 02
6.000B-Ol 3.136B 00 8.561E 00 S.081E 00 1.862E 00 1.121E 01 6.163E 00 5.713E 01 1.353E 02
8.000E-Ol 3.562E 00 8.383E 00 S.126E 00 1.152B 00 1.506E 01 1.110E 00 5.480E 01 1.421E 02
1.000E 00 3.400E 00 8.217E 00 5.165E 00 1.643E 00 1.290E 01 8.919E 00 5.246B 01 1.491B 02
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-------------------
PROTONS ALPHAS LITHIUM BE!lYL. BORON CARBON NITRO. :>XYGEN FLUOR. NEON MAGNES. SILICON SULFUR ARGON CALCIU!! IRON
840.000 220.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.121 0.182 0.107 0.025 0.0 0.0 0.028

GA!'I!!A Pl/P2 P2/P3 F3/P4 P4/P5 P5/P6 P6/P1 P11P8 P8/P9 P9/Pl0 Pl0/Pll
-6.000E 00 6.208E 00 1.282E 00 1.394E 04 1.239E 01 3.185E 00 3.412E 03 2.071E 01 2.937E 01 2.962E 01 2.127E 01
-5.800E 00 6.198E 00 7.119E 00 7.396E 03 1.194E 01 2.992E 00 2.520E 03 1.836E 01 2.567E 01 2.622E 01 2.3411E 01 -.l

-5.600E 00 6.132EOO 6.934E 00 4.019E 03 1.148E 01 2.811E 00 1.865E 03 1.623E 01 2.244E 01 2.323E 01 2.013E 01 I\)
UJ

-5.400E 00 6.008E 00 6.115E 00 2.243E 03 1.102E 01 2.643E 00 .1.383E 03 1.435E 01 1.962 E 01 2.0598 01 1.121E 01
-5.200E 00 5.826E 00 6.451E 00 1.287E 03 1.055E 01 2.487E 00 1.028E 03 1.268E 01 1.115E 01 1.826E 01 1.480E 01 ...,

11

-5.000E 00 5.593E 00 6.138EOO 1.6098 02 1.006E 01 2.341E 00 1.666E 02 1.121E 01 1.499E 01 1.621E 01 1.261E 01 0
I"t

-4.800E 00 '5.318E 00 5.118E 00 4~630E 02 9.569E 00 2.206E 00 5.734E 02 9.905E 00 1.311E 01 1.439E 01 10083E 01 0
:s

-4.600E 00 5.014E 00 5.381E 00 2.891E 02 9.064E 00 2.080E 00 4.305E 02 8.752E 00 1.146E 01 1.219E 01 9.248E 00 -II>-4.400E 00 4.691E 00 4.961E 00 1.860E 02 8.549E 00 1.962E 00 3.246E 02 1.733E 00 1.002E 01 1.131E 01 1.884E 00 ......
-e

-4.200E 00 4.360E 00 4.532E 00 1.2238 02 8.021E 00 1.851E 00 2.459E 02 6.833E 00 8.163E 00 1.012E 01 6.711E 00 :>"
II>

-4.000E 00 4.031E 00 4.108E 00 8.209E 01 7.499E 00 1.741E 00 1.873E 02 6.038E 00 1.663E 00 9.008E 00 5.103E 00
-3.800E 00 3.709E 00 3.700E 00 5.618E 01 6.970E 00 1.648E 00 1.436E 02 5.336E 00 6.702E 00 8.026E 00 4.838E 00 UJ

-3.600E 00 3.399E 00 3.316E 00 3.912E 01 6.4428 00 1.5538 00 1.1088 02 4.7178 00 5.862E 00 1.1588 00 4.0918 00 R?-3.4008 00 3.104E 00 2.960E 00 2.1688 01 5.922E 00 1.4628 00 8.610E 01 4.171E 00 5.127E 00 6.3888 00 3.4638 00
-3.200E 00 2.827E 00 2.6368 00 1.9888 01 5.413E 00 1.3748 00 6.745E 013.6918 00 4.485E 00 5.7068 00 2.9228 00
-3.0008 00 2.567E 00 2.3428 00 1.4488 01 4.9218 00 1.2878 00 5.3288 01 3.268E 00 3.9248 00 5.1008 00 2.4608 00
-2.8008 00 2.324E 00 2.079E 00 1.0698 01 4.4508 00 1.201E 00 4.2458 01 2.898E 00 .3.4338 00 4.5638 00 2.066E 00
-2.600B 00 2.099E 00 1.8448 00 8.000E 00 4.0048 00 1.116B 00 3.4138 01 2.574E 00 3.0048 00 4.086B 00 1.732E 00
-2.4008 00 1.8918 00 1.6368 00 6.064E 00 3.585E 00 1.0328 00 2.7688 01 2.2928 00 2.628E 00 3.662E 00 1.4488 00
-2~2008 00 1.699E 00 1.452E 00 4.6558 00 3.1968 00 9.4728-01 2.264E 01 2.048E 00 2.300E ~O 3.2858 00 1.2088 00
-2.000E 00 1.523E 00 1.288E 00 3.6168 00 2.8398 00 8.631E-Ol 1.867E 01 1.8388 00 2.0138 00 2.9508 00 1.0058 00
-1.8008 00 1.361E 00 1.144E 00 2.840E 00 2.5138 00 7.7978-01 1.5508 01 1.660E 00 1.162E 00 2.6518 00 8.3438-01
-1.600E 00 1.214E 00 1.016E 00 2.255E 00 2.218E 00 6.975E-Ol 1.2948 01 1.512B 00 1.543E 00 2.3858 00 6.907E-Ol
-1.400E 00 1~081E 00 9.022E-Ol 1.8018 00 1.9528 00 6.170B-Ol 1.085E 01 1.391E 00 1.351E 00 2.147E 00 5.704E-Ol
-1.200E 00 9.60lE-Ol 8.0158-01 1.460E 00 1.716E 00 5.390E-Ol 9.122B 00 1.298E 00 1.183E 00 1.935B 00 4.698E-Ol
-1.000E 00 8.525E-Ol 1.120E-Ol 1.1898 00 1.5058 00 4.644E-Ol 7.661E 00 1.231E 00 1.036E 00 1.7468 00 3.8598-01
-8.000E-Ol 7.555E-Ol 6.323E-Ol 9.7468-01 1.319E 00 3.939E-Ol 6.432E 00 1.192E 00 9.070E-Ol 1.517E 00 3.161E-Ol
-6.000E-Ol 6.689E-Ol 5.614E-Ol 8.032E-Ol 1.155B 00 3.284E-Ol 5.376E 00 1.180E 00 7.944E-Ol 1.425E 00 2.583E-Ol
-4.000E-01 5.916E-Ol 4.982E-Ol 6.650E-Ol 1.012E 00 2.687E-Ol 4.474E 00 1.198E 00 6.9588-01 1.289E 00 2.105E-Ol
-2.000E-Ol 5.229E-Ol 4.418E-01 5.526E-Ol 8.855E-Ol 2.153E-Ol 3.7088 00 1.249E 00 6.096E-01 1.167E 00 1.111E-Ol

1.824E-05 4.619E-Ol 3.916E-Ol 4.607E-Ol 7.752E-Ol 1.681E-Ol 3.066E 00 1.335E 00 5.341E-Ol 1.0588 00 1.387E-Ol
2.000E-Ol 4.078E-Ol 3.469E-Ol 3.850E-Ol 6.789E-Ol 1.290E-Ol 2.538E 00 1.464E 00 4.679E-Ol 9.600E-Ol 1.122E-Ol
4.000E-Ol 3.599E-Ol 3.071E-Ol 3.223E-Ol 5.948E-Ol 9.601E-02 2.112EOO 1.640E 00 4.101E-Ol 8.717B-Ol 9.049E-02
6.000E-Ol 3.175E-Ol 2.717E-Ol 2.103E-Ol 5.215E-Ol 6.940E-02 1.7178 00 1.874E 00 3.594E-0 1 7.9238-01 7.282E-02
8.000E-Ol 2.800E-Ol 2.402E-Ol 2.269E-Ol 4.515E-Ol 4.856E-02 1.521E 00 2.174E 00 3.1508-01 1.207B-Ol 5.847E-02
1.000E 00 2.468E-Ol 2.122E-Ol 1.906E-Ol 4.017E-Ol 3.276E-02 1.333E 00 2.555E 00 2.761E-Ol 6.562E-Ol 4.684E-02

~
I



- - - - - - - - - -.

PROTONS ALPHAS LITHIUM BERYL. BORON CARBON NITRO. OXYGEN FLUOR. NEON IIAGNES. SILICON SULFUR ARGON CALCIUII IRON
'840.000 220.000 0.0 0.0 0.0 . 0.490 0.116 1.000 0.0 0.121 0.182 0.101 0.025 0.0 0.0 0.028

50.000 2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 . 0.011 0.005 0.0 0.0 0.005
GAMMA A1/A2 A2/A3 A3/A4 A4/A5 A5/A6 Z1/Z2 Z2!Z3 P1/Al Al/Z1

-6.000E 00 1.218E 01 1.406E02 9.058E 01 6.610E 02 5.996E 01 3.005E 01 3.015E 04 1.216E 03 3.154E 02
-5.800E 00 1.101E 01 8.928E 01 1.551E 01 5.436E 02 5.102E 01 2.610E 01 2.113E 04 1.152E 03 2.518E 02 ~ _"'-.;.-,.;:-.-r- -.-5.600E 00 1.010E 01 5.163E 01 6.303E 01 4.411E 02 4.343E 01 2.266E 01 1.511E 04 1.030E 03 2.136E 02
-5.400E 00 9.268E 00 3.194E 01 5.251E 01 3.619E 02 3.697E 01 1.968E 01 1.154E 04 9.019E 02 1.199E 02
-5.200E 00 8.548E 00 2.554E 01 4.384E 01 3.028E 02 3.14BE 01 1.109E 01 8.519E 03 1.862E02 1.541E 02
-5.000E 00 1.928E 00 1.164E 01 3.655E 01 2.492E 02 2.682E 01 1.484E 01 6.342E 03 6.662E 02 1.360E 02
-4.800E 00 1.386E 00 1.253E 01 3.047E 01 2.052E 02 2.285E 01 1.289E 01 4.164E 03 5.515E 02 1.224E 02
-4.600E 00 6.903E 00 9.164E 00 2.540E 01 1.691E 02 1.941 E 01 1.119E 01 3.611E 03 4.451E 02 1.129E 02
-4.400E 00 6.458E 00 6.900E 00 2.111E 01 1.393E 02 1.660E 01 9.106E 00 2.162E 03 3.523E 02 1.063E 02
-4.200E 00 6.036E 00 5.342E 00 1.764E 01 1.148E 02 1.416E 01 8.419E 00 2.132E 03 2.132E 02 1.021E 02
-4.000E 00 5.629E 00 4.244E 00 1.469E 01 9.412E 01 1.208E 01 1.300E 00 1.660E 03 2.081E 02 9.952E 01
-3.800E 00 5.230E 00 3.448E 00 1.224E 01 1.811E 01 1.031E 01 6.325E 00 1.3C4E 03 1.516E 02 9.813E 01
-3.600E 00 4.840E 00 2.855E 00 1.019E 01 6.454E 01 8.801E 00 5.418E 00 1.032E 03 1.183E 02 9.752E 01
-3.400E 00 4.462E 00 2.401E 00 8.481E 00 5.332E 01 7.51BE 00 4.141E 00 8.233E 02 8.841E 01 9.140E 01
-3.200E 00 4.098E 00 2.045E 00 1.057E 00 4.401E 01 6.426E 00 4.101E 00 6.616E 02 6.621E 01 9.754E 01
-3.000E 00 3.152E 00 1.758E 00 5.869E 00 3.645E 01 5.495E 00 3.544E 00 5.353E 02 4.970E 01 9.776E 01
-2.800E 00 3.426E 00 1.522E 00 4.880E 00 3.011E 01 4.102E 00 3.061E 00 4.351E 02 3.751E 01 9.793E 01
-2.600E 00 3.122E 00 1.325E 01) 4.056E 00 2.499E 01 4.026E 00 2.642E 00 3.561E 02 2.850E 01 9.797EOl
-2 e .400E 00 2.840E 00 1.157E 00 3.369E 00 2.072E 01 3.450E 00 2.219E 00 2.936E 02 2.184E 01 9.782E 01
-2.200E 00 2.581E 00 1.013EOO 2.797E 00 1.718E 01 2.959E 00 1.964E 00 2.428E 02 1.688 E 01 9.743E 01
-2.0OGE 00 2.343E 00 8.887E-Ol 2.321E 00 1.426E 01 2.540E 00 1.692E 00 2.017E 02 1.311E 01 9.680E 01
-1.800E 00 2.126E 00 1.799E-Ol 1.925E 00 1.184E 01 2.182E 00 1.457E 00 1.682E 02 1.031E 01 9.590E 01
-1.600E 00 1.927E 00 6.845E-Ol 1.596E 00 9.836E 00 1.878E 00 1.254E 00 1.408E 02 8.242E 00 9.414E 01
-1.400E 00 1.141E 00 6.005E-Ol 1.322E 00 8.170E 00 1.619E 00 1.019E 00 1.182E 02 6.604E 00 9.334E 01
-1.200E 00 1.584E 00 5.265E-Ol 1.094E 00 6.783E 00 1.398E 00 9.214E-Ol 9.958E 01 5.333E 00 9.110E 01
-l.OOOE 00 1.436E 00 4.612E-Ol 9.052E-Ol 5.624E 00 1.212E 00 7.972E-Ol 8.411E 01 4.331E 00 8.985E 01
-8.000E-Ol 1.302E 00 4.035E-Ol 1.483E-Ol 4.651E 00 1.055E 00 6.851E-Ol 1.121E 01 3.548E 00 8.180E 01
-6.000E-Ol 1.180E 00 3.525F-Ol 6.180E-Ol 3.828E 00 9.246E-Ol 5.886E-Ol 6.043E 01 2.919E 00 8.558E 01
-4.000E-Ol 1.010E 00 3.016E-Ol 5.100E-Ol. 3.127E 00 8.182E-Ol 5.051E-Ol 5.138E 01 2.413E 00 8.321E 01
-2.000E-Ol 9.102E-Ol 2.680E-Ol 4.205E-Ol 2.522E 00 7.345E-Ol 4.344E-Ol 4.311E 01 2.002E 00 8.010E 01

1.824E-05 8.799E-0 1 2.331E-Ol 3.464E-Ol 1.996E 00 6.735E-Ol 3.731E-Ol 3.135E 01 1.661E 00 7.809E 01
2.000E-Ol 7.981E-Ol 2.025E-Ol 2.S51E-Ol 1.536E 00 6.365E-Ol 3.205E-Ol 3.192E 01 1.392E 00 1.539E 01
4.000E-Ol 1.240E-Ol 1.157E-Ol 2.343E-Ol 1.131E 00 6.268E-Ol 2.153E-Ol 2.732E 01 1.165E 00 1.262E 01
6.000E-Ol 6.568E-Ol 1.522E-Ol 1.924E- 01 8.000E-Ol 6.5:>3E-O 1 2.366E-Ol 2.341E 01 9.765E-Ol 6.980E 01
8.000E-Ol 5.959E-Ol 1.311E-Ol 1.511E-Ol 5.314E-Ol 1.l61E-Ol 2.033E-Ol 2.009E 01 8.200E-Ol 6.696E 01
1.000E 00 5.406E-Ol 1.l38E-Ol 1.291 E- 0 1 3.323E-Ol 8. 411E-0 1 1.748E-Ol 1.125E 01 6 .894E-0 1 6.410E 01

I
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PROTONS ALPHAS tITBIU!! BERYL. BORON CARBON N!TRO. OXYGEN PLUOR. NEON !!AGNES. SILICON SULPUR ARGON CALCIU" IRON
840.000 220.000 0.0 0.0 0.0 0.490 0.116 1.000 0.0 0.127 0.182 0.107 0.025 0.0 0.0 0.028

50.000 .2.500 0.0 0.0 0.0 0.030 0.011 0.0 0.0 0.011 0.014 0.011 0.005 0.0 0.0 0.005

GA!!I!A P2/Al P3/A2 P4/A3 Ps/A4 P7/As P8/A6 Al/Z1 A3/Z2
-6.000E 00 2.0SSE 02 3.437E 02 3.467E 00 2.s3sE 01 5.2608 03 9.244E 01 3.1s4E 02 S.s35E 00

I -S.800E 00 1.8S8E 02 2.889E 02 3.487E 00 2.207E 01 4.010E 03 8.119E 01 2.578E 02 6.808E 00
-S.600E 00 1.679E 02 2.446E 02 3.508E 00 1.9258 01 3.062E 03 7.130EOl 2.1368 02 8.314E 00
-S.400E 00 1.511E 02 2.086E 02 3.528E 00 1.683E 01 2.3428 03 6.261E 01 1.799E 02 1.007E 01
-S.200E 00 1.349E 02 1.788E 02 3.5488 00 1~4758 01 1.79SE 03 5.497E 01 1.547E 02 1.211E 01
-5.0008 00 1.191E 02 1.539E 02 3.568E 00 1.296E 01 1.3808 03 4.82sE 01 1.360E 02 1.443E 01
-4.800E 00 1.037E 02 1.3268 02 3.5888 00 1.1438 01 1.063E 03 4.23SE 01 1.224E 02 1.704E 01
-4.600E 00 8.890E 01 1.140E 02 3.608E 00 1.0118 01 8.219E 02 3.7l7E 01 1.129E 02 1.996E 01
-4.400E 00 7.511E 01 9.778E 01 3.628E 00 8.983E 00 6.379E 02 3.262E 01 1.063E 02 2.317E 01
-4.200E 00 6.266E 01 8.34GE 01 3.647E 00 8.01SE 00 4.973E 02 2.863E 01 1.021E 02 2.666E 01

( -4.000E 00 S.l77E 01 7.093E 01 3.667E 00 7.186E 00 3.897E 02 2.S12E 01 9.9s2E 01 3.0111E 01
-3.800E 00 4.250E 01 6.00n 01 3.687E 00 .6.474E 00 3.071E 02 2.204E 01 9.813E 01 3.442E 01
-3.600E 00 3.480E 01 5.079E 01 3.706E 00 5.862E 00 2.43sE 02 1.93SE 01 9.752E 01 3.866E 01
-3.400E 00 2.8S0E 01 4.295E 01 3.726E 00 5.336E 00 1.94GE 02 . 1.699E 01 9.740E 01 4.310E 01
-3.200E 00 2.342E 01 3.641E 01 3.7468 00 4.883E 00 1.5668 02 1."92E 01 9.754E 01 4.773E 01
-3.000E 00 1.936E 01 3.101E 01 3.7668 004.4918 00 1.2728 02 1.312E 01 9.7768 01 5.2S"E 01
-2.800E 00 1.614E 01 2.659E 01 3.786E 00 4.1518 00 1.043E 02 1.155E 01 9.7938 01 5.7498 01
-2.6008 00 1.358E 01 2.298E 01 3.8068 00 3.8558 00 8.631E 01 1.018E 01 9.7978 01 6.259E 01
-2.400E 00 1.155E 01 2.005E 01 3.8268 00 3.5968 00 7.2208 01 9.000E 00 9.782E 01 6.782E 01
-2.200E 00 9.937E 00 1.767E 01 3.8478 00 3.366E 00 6.10n 01 7.980E 00 9.743E 01 7.318E 01
-2.0008 00 8.6528 00 1.5748 01 3.868E 00 3.1628 00 5.225E 01 7.109B 00 9.680E 01 7.867E 01
-1.800E 00 7.620E 00 1.416E 01 3.889B 00 2.980E 00 4.52SE 01 6.371B 00 9.590E 01 8.429B 01
-1.600EOO 6.787B 00 1.288B 01 3.911£ 00 2.814E 00 3.968E 01 5.757E 00 9.474E 01 9.00'lB 01
-1.400E 00 6.109E 00 1.183E 01 3.9338 00 2.662E 00 3.526E 01 S.251E 00 9.334E 01 9.59'lE 01
-1.200E 00 S.551E 00 1.097E 01 3.9sSE 00 2.5238 00 3.1748 01 4.8668 00 9.170E 01 1.020E 02
-1.000E 00 s.087E 00 1.026E 01 3.978B 00 2.3928 00 2.8978 01 4.S80B 00 8.985E 01 1.082E 02
-8.000E-Ol 4.697E 00 9.667E 00 4.002E 00 2.270E 00 2.680E 01 II.396B 00 8.780E 01 1.1115E 02
-6.000E-Ol 4.36SE 00 9.174E 00 4.026E 00 2.15.48 00 2.510BOl 4.317E 00 8.558E 01 1.211E 02
-4.000E-Ol 4.079E 00 8.759E 00 4.0518 00 2.043E 00 2.371B 01 II.347B 00 8.321B 01 1.279B 02
-2.000E-Ol 3.829E 00 8.408E 00 4.0778 00 1.936E 00 2.268E 01 II.493B 00 8.070B 01 1.348E 02

1.824E-OS 3.609E 00 8.109E 00 4.103E 00 1.8348 00 2.170E 01 4.7668 00 7.809E 01 1.420E 02
2.000E-Ol 3.413E 00 7.8s3E 00 4.131E 00 1.735E 00 2.06SE 01 5.180E 00 7.539E 01 1.495E 02
4.000E-Ol 3.236E 00 7.631E 00 4.159E 00 1.638B 00 1.939E 01 5.755E 00 7.262E 01 1.572E 02
6.000B-Ol 3.076E 00 7.437E 00 4.1878 00 1.545B 00 1.781B 01 6.S16E 00 6.980E 01 1.652E 02
8.000E-Ol 2.929E 00 7.267E 00 4.217E 00 1.453E 00 1.591E 01 7.49SE 00 6.696E 01 1.735E 02
1.000E 00 2.793E 00 7.115E 00 4.247E 00 1.36SE 00 1.3848 01 8.732E 00 6~410E 01 1.822E 02
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8~ Response of Telescope to Protons I
The following is a cOmprehensive summary of the parameters of the I

response of the Proton-Electron-Telescope to protons as obtained from the
. I Iprogram PAMELA (preprint available on request, see APPENDIX C). Repre-

sentative range-energy tables are calculated, telescope parameters are
Idefine9, (thicknesses, thresholds, logic) and the resulting energy lo~s

curves threshold efficiencies and logical channel efficiencies are cal- I
I

culated in a straightforward manner. In the interest of compactness of

presentation, the tabulation of data in this and the following tables have

been limited to that most relevant to the analysis of CPME flight data.
INot all energies or incident nuclei-types are tabulated. Also the incident

energies are coarser than those used to determine the passba~ds with the

appropriate precision at all energies.
I
I
I
I
I
I
I
I

(
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I

I 8.1 Range-Energy Table for Protons is Silicon for Incident Energies
from .25 MeV to 190 MeV

I The units of "Range" and "Straggling" in the follOWing table are .E!!.

"Straggling" is an approxdmatifon to the rms fluctuation of the range

I distribution and is included here only incidently. No subsequent use is

I
I
I

made or "straggling" in later .ca1cu1ations. Fluctuations in the energy

loss signal are accounted for bya different method.
I

I
I
I
I
I
I
I
I
I
I
I



( RANGE-ENERGY TABLE FOR Z = 1.000AND A = 1.000PARTICLES IN SILICN

( ENERGY RANGE STRAGGLING
0.2500 0.000298 0.000010
0.2700 0.000324 0.000010
0.2900 0.000351 0.000011
0.3200 0.000393 0.000012
0.3400 0.000422 0.000013

( 0.3700 0.000467 0.000014
0.11000 0.000513 0.000015
0.4400 0.000578 0.000016

( 0.11800 0.000644 0.000018
0.5200 0.0007111 0.000019
0.5600 0.000786 0.000021

( 0.6100 0.000880 0.000022
0.6700 0.000998 0.000025
0.7200 0.001101 0.000027

( 0.7900 0.001251 0.000030
0.8500 0.001385 0.000032
0.9300 0.001570 0.000036
1.0000 0.001737 0.000039
1.1000 0.001989 0.000043
1.1900 0.002223 0.000048

( 1.2000 0.002250 0.000048
1.4000 0.002820 0.000059
1.5000 0.003127 0.000064
1.6000 0.003445 0.000070
1.8000 0.004125 0.000082
1.9000 0.004485 0.000089

( 2.1000 0.005241 0.000102
2.3000 0.0060119 0.000116
2.5000 0.006908 0.000131

( 2.7000 0.007815 0.000147
2.9000 0.008772 0.000163
3.2000 0.010296 0.000189

( 3.4000 0.011371 0.000207
3.7000 0.013073 0.000235
4.1000 0.015502 0.000274

( 11.4000 0.017441 0.000305
4.8000 0.020183 0.000349
5.2000 0.023099 0.000395

( 5.7000 0.026984 0.000455
6.2000 0.031133 0.000519
6.7000 0.035540 0.000585
7.3000 0.041164 0.000670
7.9000 0.047141 0.000758
8.6000 0.054563 0.000866

( 9.3000 0.062470 0.000980
10.0000 0.0708110 0.001103
11.0000 0.083604 0.001283
11.9000 0.095886 0.001457
13.0000 0.111904 0.001678
14.0000 0.127406 0.001893

I( .....
8
I

-------------------
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FANGE-ENERGY TABLE POR Z = 1.000AND A = 1.000PARTICLES IN SILICN

(

ENERGY
15.0000
16.0000
18.0000
19.0000
21.0000
23.0000
25.0000
21.0000
29.0000
32.0000
31l.0000
31.0000
41.0000
44.0000
48.0000
52.0000
51.0000
62.0000
67.0000
13.0000
79.0000
86.0000
94.0000

100.0000
110.0000
120.0000
130.0000
140.0000
150.0000
160.0000
180.0000
190.0000
210.0000
230.0000
250.0000
210.0000
290.0000
320.0000
350.0000
380.0000
Ill0.0000
1l40.0000
480.0000
520.0000
510.0000
620.0000
610.0000
130.0000
190.0000

(

RANGE
0.143801
0.161061
0.198200
0.218032
0.260219
0.305615
0.351l360
0.406211
0.461183
0.549350
0.611882
0.111263
0.853833
0.968200
1.130401l
1.303461
1.5J1J695
1.182114
2.01l5293
2.3811l09
2.739052
3.182612
3.123596
4.152618
4.909814
5.711912
6.515413
7.480610
8.431251
9.426011

11.51l1945
12.660388
15.011013
11.505398
20. 1311553
22.890327
25.164991
30.284681
35.034829
39.996133
45.149714
50.4841l93
57.849152
65.415671
75.3421l95
85.535618
96.015014

108.925481
122.151191

STRAGGLING
0.002116
0.002352
0.002854
0.003116
0.003676
0.004212
0.004903
0.005511
0.006275
0.001395
0.008180
0.009421
0.011187
0.012590
0.014565
0.016655
0.019424
0.022361
0.025460
0.029385
0.033528
0.038620
0.044114
0.049618
0.058090
0.061042
0.016454
0.086299
0.096551
0.101205
0.129599
0.141312
0.165694
0.191251
0.211890
0.245512
0.214049
0.318396
0.361l416
0.411923
0.1l60168
0.510810
0.519178·
0.649220
0.738817
0.830506
0.923886
1.031969
1.153960

NUMBER OF INPUT PARTICLES SELECTED
PARTICLE TYPES SELECTED ARE

- - - - - - -

I

~
I



detector, nominal 2 cm. tungsten alloy absorber, anticoincidence cup. The I
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8.2 Telescope Parameters Used

This table summarizes the properties of the Proton-Electron-Te1escope I
for particle incident parallel to the telescope axis. Detector and e1ec- I
tronic noise and thickness inhomogeneity are included in the calculation

Iof the passband edge shapes. Computer runs for particles with oblique in-

cidence were made and the results showed no important quantitative or qua1-

itative differences from those tabulated herein. The entries in the table I
are self-explanatory except for the second row wherein the absorber type is I
given. "3." denotes nickel; "2." denotes silicon; and "4." denotes a tung-

sten alloy block. The tungsten penetration is calculated approximately from I
the range-energy relations for gold and the effective thickness is chosen Ito match the experimentally measured penetration energy for protons. The

passbands are relatively insensitive to the details of the last two absorbers. I
The elements of the telescope are as follows: nickel foil light shield,

Inominal 40 micro detector, nominal 900 micron detector, nominal 2700 micron

anticoincidence cup is plastic scintillator and is used to place a maximum

upper limit to the passbands due to complete penetration of the telescope. I
The veto effect of the scintillator is simulated by including a .5 MeV

threshold in a .5 cm. silicon slab. This procedure adequately represents I
the experimental passbands and is used for simplicity here. I

I
I
I
I'



P"'" ~~---------------------
PARAMETERS OP ABSORBER STACK
ABSORBER THICKNESSES,!ICRONS 0.347 38.700 900.000 2100.000 14512.992 5000.000

ABSORBER MATERIAL 3. 2. 2. 2. 4. 2.

THICKNESS VAR!ATION,MICRONS 0.0100 3.8100 5.0000 10.0000 0.0 50.0000

CONICAL HALP ANGLE, DEGREES 0.0 0.0 0.0 0.0 0.0 0.0

DETECTOR NOISE,!EV 0.0 0.070 0.021 0.023 0.0 0.100

ELECTRONIC NOISE, MEV 0.0 0.0 0.0 0.0 . 0.0 0.0

( NUMBER OP THRESHOLDS SET 0.0 8.0 1.0 5.0 0.0 1.0

THRESHOLD LEVEL NO. MEV 1 0.0 0.1100 0.1960 1.4900 0.0 0.5000

THRESHOLD LEVEL NO. MEV 2 0.0 0.2100 0.2090 2.9800 0.0 0.0

TBRESHOLD LEVEL NO.MEV 3 0.0 0.4400 0.4560 3.9500 0.0 0.0

THRESHOLD LEVEL NO. MEV 4 0.0 0.9250 0.8090 6.9500 0.0 0.0
(

5 0.0THRESHOLD LEVEL NO. MEV 2.3800 3.8200 26.4000 0.0 0.0

THRESHOLD LEVEL NO. MEV 6 0.0 4.4800 1.5100 0.0 0.0 0.0

THRESHOLD LEVEL NO. MEV 1 0.0 9.4800 14.8000 0.0 0.0 0.0

THRESHOLD LEVEL NO. MEV 8 0.0 21.2000 0.0 0.0 0.0 0.0

AVERAGE PROJECTED DEPTH,MIC 0.341 38.100 900.000 2700.000 14572.992 5000.000

EST.RMS VARN.PROJ.DEPTH,!IC 0.0 0.0 0.0 0.0 0.0 0.0
(

NET RMS THICKNESS VARN. (MIC) 0.0100 3.8100 5.0000 10.0000 0.0 50.0000

LOWER LIMIT TH!CKNESS(KIC) 0.337 34.830 895.000 2689.999 14512.992 4949.999

UPPER LIMIT THICKNESS (MIC) 0.351 42.570 904.999 2110.000 14512.992 5050.000

I~
&
I
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8.3 Logical Definition of the P-Channels

The following table, when used with the preceeding (Section 8.2)
I

summary of the telescope parameters, completely defines the P-Channels I
for the telescope. The interpretation of the entries of the table is

Ithat the numbers when taken in groups of three represent absorber number,

threshold number, logical yes or no. The label of each channel is the I
last column on the rig~t. For example, the first row of the table rep-

resents the channel P.l with the functions A2 A3 B2 M. Plus one equals I
"yes" and minus one equals "no". The channels then represent the logical

Iintersection of the threshold efficiencies.

I
I
I
I
I
I
I
I
I
I



-------------------
LOG!C TABLE POR 11 CHANNELS

2 2 1 2 3 -1 3 2 -1

2 "

2 3 1 2 "-1 3 2 -1

6

2 2
2 2

2 2
3 5 1

3 "

3 "

3

3 4 -1

1 3 2 -1

6 1 -1 0 0 0 0 0 0 0 0 0 0 0 0
6 1 -1 0 0 0 0 0 0 0 0 0 0 0 0

3· 5 -1 4

1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-1

P1

P2
P3
P4

P5

P6

P7

P8

P9

P10

P11

\

1

3 2

3 5

3 6 1 -1

3 6 -1 4 1 -1 6
o 0 0 000 0 0 0 0 0 000 0

1

6

3 6 -1 " 4
3 5-1 " 4

1 -1 6 o 0 0 0 o 0 00 0
o 0 000

I

8
I

3 5 -1 4· 3

" 2 1 4 3 -1 6
3 1 4

-1 0 0 0 0

6

6

1 -1 0 .0 0 0 0 0 0 0 0 0 0 0
-1 0 0 0 0 0 0 0 0 0 0 0 0

4 4 -1 6 -1 0 0 0 0 0 0 0 0 0
-1 o 0 0 0 0 0 0 0 0

o 0 0 0 000 0 0 000
o 0 0

1 " 2-1

-c-



I
THE JOHNS HOPKiNS UNIVERSITY

APPLIED PHYSICS LABORATORY
SILVER SPRING. MARYLAND -106- I

8.4 Intrinsic Fluctuations of the Energy Loss of Protons in the
Telescope Elements I
From left to right in the table the entries are: Z of projectile, IA of projectile, standard deviations in KeV/Nuc1eon of the energy loss

signal in each of the telescope elements. The calculation is based on I
an approximation of Bohr for the statistical fluctuations expected when

Ithe particle is well above the absorber penetration energy. The subse-

quent calculations of the passbands utilize this f1uction as one source I
I

of the width of the energy loss signal.

I
I
I
I
I
I
I
I
I
I
I
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8.5 Energy Losses of Protons in the Telescope I
These tables are tabulations of the energy loss versus incident

energy for each of the elements of the telescope. The entries labelled I
DDELTAE1, DDELTAE2, etc., are estimates of the FWHM of the energy loss

Isignal which has contributions from detector noise, electronic noise,

thickness inhomogeneity, and intrinsic statistical fluctuations. I
I
I
I
I
I
I
I
I
I
I
I
I
I



- - - - - - - - - - - - - - - - - - -
ENERGY LOSS TABLE FOR PARTICLES OP Z = 1.AND A = 1.

EINC DELTAEl DDELTEl DELTAE2 DDELTE2 DELTAE3 DDELTE3 DELTAE4 DDELTE4 DELTAES DDELTE5 DELTAE6 DDELTE6 DELTAE
( 0.250 0.017 0.005- 0.113 0.010- 0.0 0.0 - 0.0 0.0 - 0.0 0.0 - 0.0 0.0 •0.210 0.017 0.005· 0.193 0.010- 0.0 0.0 - -0.0 0.0 • 0.0 0.0 • 0.0 0.0 •0.290 0.017 0.005- 0.213 0.010- 0.0 0.0 - 0.0 0.0 - 0.0 0.0 • 0.0 0.0 -( 0.320 0.015 0.005- 0.245 0.010- 0.0 0.0 - 0.0 0.0 - 0.0 0.0 - 0.0 0.0 -0.340 0.013 0.005- 0.261 0.010- 0.0 0.0 - 0.0 0.0 - 0.0 0.0 - 0.0 0.0 -0.310 0.069 0.005- 0.301 0.010- 0.0 0.0 • 0.0 0.0 - 0.0 0.0 - 0.0 0.0 -0.400 0.069 0.005- 0.331 0.010- 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - 0.0 0.0 - (»

VI0.440 0.064 0.005- 0.376 0.010· 0.0 0.0 - 0.0 0.0 - 0.0 0.0 • 0.0 0.0 • i--0.480 0.061 0.005- 0.419 0.010- 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • 0.0 0.0 -0.520 0.058 0.005· 0.462 0.010· 0.0 0.0 - 0.0 0.0 - 0.0 0.0 • 0.0 0.0 - E;i0.560 0.055 0.005- 0.505 0.070- 0.0 0.0 • 0.0 0.0 - 0.0 0.0 - 0.0 0.0 - t1>

0.610 0.053 0.005· 0.551 0.010- 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - 0.0 0.0 - c::
0.610 0.050 0.005- 0.620 0.010· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - 0.0 0.0 - ::I...

n0.120 0.048 0.005· 0.612 0.010- 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - '"0.190 0.045 0.005- 0.145 0.010· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - 0.0 0.0 - 0

0.850 0.044 0.005- 0.806 0.010- 0.0 0.0 - 0.0 0.0 • 0.0 0.0 - 0.0 0.0 - ....
0.930 0.042 0.005- 0.888 0.010- 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - 0.0 0.0 • ,..

:::r
1.000 0.041 0.005- 0.959 0.010- 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - .....

'"1.100 0.038 0.005· 1.062 0.010· 0.0 0.0 - 0.0 0.0 - 0.0 0.0 • 0.0 0.0 - >-i

1.190 0.037 0.005- 1.153 0.010· 0.0 0.0 - 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - II>
<T

1.200 0.037 0.005- 1.163 0.010- 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • ~
t1>

( 1.400 0.034 0.005· 1.366 0.010· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • II>
I"j1.500 0.032 O~OOS· 1.468 0.010· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - 0.0 0.0 • t1>

1.600 0.031 0.005- 1.569 0.010* 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - .....
1.800 0.029 0.005· 1.640 0.221- 0.132 0.021- 0.0 0.0 - 0.0 0.0 • 0.0 0.0 - ::I

{ :.:1.900 0.021 0.005- 1.411 0.261- 0.401 0.021· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • t1>

2.100 0.026 0.005- 1.216 0.191- 0,198 0.021- 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - <
z2.300 0.024 0.005· 1.nl 0.164- 1.134 0.021· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • ~
02.500 0.023 0.005· 1.039 0.146· 1.438 0.021· 0.0 0.0 • 0.0 0.0 - 0.0 0.0 • ~

2.100 0.022 O. DOS. 0.959 0.133· 1.719 0.021· 0.0 0.0 • 0.0 0.0 * 0.0 0.0 • t1>
0

2.900 0.021 0.005- 0.894 0.125- 1.985 0.021* 0.0 0.0 • 0.0 0.0 • '0.0 0.0 - ::I
(

3.200 0.020 0.005* 0.815 0.115* 2.365 0.021· 0.0 0.0 • 0.0 0.0 - 0.0 0.0 - E;i
I"j3.400 0.019 0.005- 0.112 0.110- 2.609 0.021· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • 0

3.100 0.018 0.005- 0.116 0.105- 2.966 0.021- 0.0 0.0 • 0.0 0.0 - 0.0 0.0 - ~
( :::r4.100 0.017 0.005- 0.655 0.099- 3.428 0.021· 0.0 O.Q - 0.0 0.0 * 0.0 0.0 - 0

4.400 0.016 0.005* 0.617 0.096· 3.161 0.021* 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - ~
~

{ 4.800 0.015 0.005· 0.5111 0.092· 4.211 0.021- 0.0 0.0 • 0.0 0.0 - 0.0 0.0 *
5.200 0.014 0.005- 0.537 0.090- 4.648 0.021- 0.0 0.0 • 0.0 0.0 * 0.0 0.0 -5.100 0.013 0.005· 0.499 0.081- 5.188 0.021- 0.0 0.0 - 0.0 0.0 - 0.0 0.0 -f 6.200 0.013 0.005* 0.466 0.085* 5.121 0.021- 0.0 0.0 • 0.0 0.0 - 0.0 0.0 •6.100 0.012 0.005- 0.438 0.083- 6.250 0.021- 0.0 0.0 - 0.0 0.0 - 0.0 0.0 -1.300 0.011 0.005· 0.409 0.082· 6.880 0.027- 0.0 0.0 • 0.0 0.0 • 0.0 0.0 -t 1.900 0.011 0.005· 0.385 0.080· 1.505 0.021- 0.0 0.0 • 0.0 0.0 - 0.0 0.0 •8.600 0.010 0.005· 0.360 0.019* 8.230 0.021- 0.0 0.0 • 0.0 0.0 • 0.0 0.0 -9.300 0.009 0.005- 0.338 0.018· 8.953 0.021. 0.0 0.0 - 0.0 0.0 - 0.0 0.0 -, 10.000 0.009 0.005- 0.319 0.011- 9.612 0.021- 0.0 0.0 - 0.0 0.0 - 0.0 0.0 -11.000 0.008 0.005- 0.296 0.016- 10.696 0.021- 0.0 0.0 • 0.0 0.0 - 0.0 0.0 -11.900 0.008 0.005- 0.218 0.015· 10.546 0.200· 1.068 0.023- 0.0 0.0 - 0.0 0.0 -13.000 0.001 0.005· 0.259 0.015- 8.261 0.131- 4.412 0.023· 0.0 0.0 * 0.0 0.0 •14.000 0.007 0.005- 0.245 0.015* 1.284 0.131- 6.464 0.023- 0.0 0.0 - 0.0 0.0 -

I
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~
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ENERGY LOSS TABLE FOR PARtICLES OP Z = 1.AND A = 1.
EINC DELTAEl DDELTEl DELTAE2 DDELTE2 DELTAE3 DDELTE3 DELTAE4 DDELTE4 DELTAES DDElTES DElTAE6 DDELTE6 DELTAE

15.000 0.007 0.005- 0.232 0.075- 6.601l 0.131- 8.158 0.023- 0.0 0.0 - 0.0 0.0 *
16.000 0.006 0.005- 0.220 0.075* 6.083 0.131- 9.691 0.023* 0.0 0.0 * 0.0 0.0 -18.000 0.006 0.005* 0.200 0.075* .5.313 0.131- 12.481 0.023- 0.0 0.0 - 0.0 0.0 -( 19.000 0.006 0.005* 0.192 0.075* 5.01" 0.131* 13.788 0.023- 0.0 0.0 * 0.0 0.0 *
21.000 0.005 0.005* 0.177 0.075* Il.S28 0.131* 16.290 0.023- 0.0 0.0 * 0.0 0.0 -23.000 0.005 0.005- 0.165 0.075* 4.11l6 0.131· 18.685 0.023* 0.0 0.0 * 0.0 0.0 -( 25.000 0.001l 0.005· 0.154 0.075- 3.834 0.131· 21. 007 0.023* 0.0 0.0 • 0.0 0.0 •27.000 0.001l 0.005* 0.1115 0.075* 3.573 0.131- 15.868 0.223* 7.410 0.0 * 0.0 0.0 •29.000 0.004 0.005- 0.137 0.075* 3.352 0.131- 13.513 0.223* 11.993 0.0 * 0.0 0.0 •32.000 0.004 0.005· 0.127 0.075* 3.076 0.131* 11.1l6S 0.223* 17.329 0.0 • 0.0 0.0 •34.000 0.004 0.005* 0.121 0.075* 2.920 0.131· 10.524 0.223* 20.1l32 0.0 • 0.0 0.0 •37.000 0.003 0.005· 0.113 0.075* 2.715 0.131· 9.451 0.223* 24.717 0.0 • 0.0 0.0 •1l1.000 0.003 0.005* 0.105 0.075* 2.493 0.131* 8.399 0.223· 30.001 0.0 • 0.0 0.0 •1l4.000 0.003 0.005* 0.099 0.075* 2.351 0.131· 7.787 0.223· 33.760 0.0 * 0.0 0.0 •1l8.000 0.003 0.005* 0.092 0.075· 2.189 0.131* 1.130 0.223* 38.586 0.0 • 0.0 0.0 •52.000 0.003 0.005· 0.087 0.075· 2.052 0.131* 6.596 0.223· 43.262 0.0 • 0.0 0.0 •57.000 0.002 0.005· 0.081 0.075· 1.907 0.131· 6.056 0.223· 48.9SIl 0.0 • 0.0 0.0 •62.000 0.002 0.005* 0.076 0.075* 1.784 0.131* 5.614 0.223* 54.524 0.0 • 0.0 0.0 •67.000 0.002 0.005· 0.071 0.075· 1.679 0.131· 5.247 0.223* 60.001 0.0 • 0.0 0.0 •73.000 0.002 0.005· 0.067 0.075· 1.570 0.131. 4.877 0.223· 66.484 0.0 • 0.0 0.0 •19.000 0.002 0.005· 0.063 0.075· 1.478 0.131· 4.561 0.223· 72.890 0.0 • 0.0 0.0 •86.000 0.002 0.005· 0.059 0.075· 1.385 0.131· 4.265 0.223· 80.289 0.0 • 0.0 0.0 •94.000 0.002 0.005· 0.055 0.075· 1.297 0.131· 3.972 0.223· 88.674 0.0 • 0.0 0.0 •100.000 0.002 0.005· 0.053 0.075· 1.236 0.131* 3.781 0.223· 94.928 0.0 * 0.0 0.0 •110.000 0.001 0.005* 0.0119 0.075· 1.152 0.131· 3.514 0.223. 105.283 0.0 * 0.0 0.0 -120.000 0.001 0.005* 0.046 0.075· 1.083 0.131- 3.293 0.223* 115.577 0.0 * 0.0 0.0 -130.000 0.001 0.005- 0.044 0.075* 1.023 0.131· 3.105 0.223* 125.828 0.0 * 0.0 0.0 *

( 140.000 0.001 0.005* 0.042 0.075* 0.971 0.131· 2.942 0.223. 136.044 0.0 * 0.0 0.0 •150.000 0.001 0.005· 0.040 0.075* 0.926 0.131* 2.803 0.223* 115.660 1.331 * 28.163 1.265-
160.000 0.001 0.005* 0.038 0.075· 0.886 0.131· 2.680 0.223. 101.480 1.331* 11.736 0.318·

( 180.000 0.001 0.005- 0.035 0.075· 0.819 0.131- 2.474 0.223* 86.297 1.331- 7.607 0.318·
190.000 0.001 0.005* 0.034 0.075· 0.791 0.131· 2.387 0.223* 81.267 1.331- 6.739 0.318*
210.000 0.001 0.005· 0.032 0.075· 0.742 0.131* 2.238 0.223* 73.690 1.331· 5.658 0.318-
230.000 0.001 0.005- 0.030 0.075* 0.702 0.131* 2.114 0.223· 68.143 1.331* 4.990 0.318-
250.000 0.001 0.005· 0.029 0.075· 0.668 0.131- 2.010 0.223* 63.854 1.331* 4.534 0.318·
270.000 0.001 0.005· 0.027 0.075· 0.638 0.13 ,. 1.921 0.223* 60.399 1.331- 4.189 0.318*

t 290.000 0.001 0.005· 0.026 0.075* 0.613 0.131* 1.845 0.223* 57.527 1.331- 3.917 0.318·
320.000 0.001 0.005· 0.025 0.075* 0.582 0.131· 1.749 0.223* 54.052 1.331* 3.617 0.318*
350.000 0.001 0.005· 0.024 0.075- 0.555 0.131* 1.669 0.223· 51.260 1.331· 3.381 0.318-
380.000 0.001 0.005· 0.023 0.075· 0.533 0.131* 1.602 0.223* 48.902 1.331- 3.193 0.318*
410.000 0.001 0.005· 0.022 0.075* 0.514 0.131- 1.545 0.223* 46.983 1.331· 3.045 0.318-
440.000 0.001 0.005* 0.021 0.075* 0.497 0.131· 1.494 0.223· 45.593 1.331. 2.927 0.318·
480.000 0.001 0.005* 0.021 0.075- 0.1l79 0.131* 1.440 0.223· 43.758 1.331- 2.788 0.318*
520.000 0.001 0.005· 0.020 0.075* 0.465 0.131* 1.396 0.223* 42.295 1.331· 2.680 0.318*
570.000 0.001 0.005* 0.019 0.075* 0.448 0.131* 1.345 0.223· 40.755 1.331· 2.563 0.318·
620.000 0.001 0.005* 0.019 0.075· 0.1l34 0.131* 1.304 0.223· 39.592 1.331· 2.479 0.318*
670.000 0.001 0.005· 0.018 0.075· 0.1l24 0.131· 1.273 0.223* 38.461 1.331· 2.407 0.318·
730.000 0.001 0.005* 0.018 0.075* 0.413 0.131* 1.240 0.223- 37.589 1.331* 2.335 0.318-
790.000 0.001 0.005· 0.017 0.075* 0.1l04 0.131* 1.212 0.223· 36.789 1.331 * 2.275 0.318·

UNITS POR ABOVE TABLE ARE MEV/NUC
I
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0
I
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ENERGY LOSS TABLE FOR PAR!!CL~S OF Z = 1.UD A = 1.
EINC DELTAE1 DDELTE1 DELTAE2 DDELTE2 DELTAE3 DDELTE3 DELTAE4 DDELTE4 DELTAE5 DDELTE5 DELTAE6 DDELTE6 DELTAE

( 0.250 0.08 0.005 0.17 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.270 0.08 0.005 0.19 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.290 0.08 0.005 0.21 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.320 0.07 0.005 0.25 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.340 0.07 0.005 0.27 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.370 0.07 0.005 0.30 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 CD

0.400 0.07 0.005 0.33 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 \J1

0.440 0.06 0.005 0.38 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 I\)

C.480 0.06 0.005 0.112 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 tf0.520 0.06 0.005 0.46 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 co
0.560 0.05 0.005 0.51 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 a:0.610 0.05 0.005 0.56 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .....
0.670 0.05 0.005 0.62 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 rt

til

0.720 0.05 0.005 0.67 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

0.790 0.05 0.005 0.74 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ...
0.850 0.04 0.005 0.81 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 I"t

( P"

0.930 0.04 0.005 0.89 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .....
(/)

1.000 0.04 0.005 0.96 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 t-l

1.100 0.04 0.005 1.06 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 II>.,.
1.190 0.04 0.005 1.15 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ......co
1.200 0.04 0.005 1.16 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 II>

1.400 0.03 0.005 1.37 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 '1

( co
1.500 0.03 0.005 1.47 .0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 :J:

1.600 0.03 0.005 1.57 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 co
<:

1.800 0.03 0.005 1.64 0.221 0.13 0.027 0.0 0.0 0.0 0.0 0.0 0.0 :f1.900 0.03 0.005 1.47 0.267 0.40 0.027 0.0 0.0 0.0 0.0 0.0 0.0 '1

2.100 0.03 0.005 1.28 0.191 0.80 0.027 0.0 0.0 0.0 0.0 0.0 0.0 0c:
2.300 0.02 0.005 1.14 0.164 1.13 0.027 0.0 0.0 0.0 0.0 0.0 . 0.0 P"

2.500 0.02 0.005 1.04 0.146 1.114 0.027 0.0 0.0 0.0 0.0 0.0 0.0 0c:
2.700 0.02 0.005 0.96 0.133 1.72 0.027 0.0 0.0 0.0 0.0 0.0 0.0 ;t
2.900 0.02 0.005 0.89 0.125 1.99 0.027 0.0 0.0 0.0 0.0 0.0 0.0
3.200 0.02 0.005 0.82 0.115 2.36 0.027 0.0 0.0 0.0 0.0 0.0 0.0
3.400 0.02 0.005 0.77 0.110 2.61 0.027 0.0 0.0 0.0 0.0 0.0 0.0
3.700 0.02 0.005 0.72 0.105 2.97 0.027 0.0 0.0 0.0 0.0 0.0 0.0
4.100 0.02 0.005 0.66 0.099 3.43 0.027 0.0 0.0 0.0 0.0 0.0 0.0
4.400 0.02 0.005 0.62 0.096 3.71 0.027 0.0 0.0 O.C 0.0 0.0 0.0
4.800 0.02 0.005 0.57 0.092 4.21 0.027 0.0 0.0 0.0 0.0 0.0 0.0
5.200 0.01 0.005 0.511 0.090 4.65 0.027 0.0 0.0 0.0 0.0 0.0 0.0
5.700 0.01 0.005 0.50 0.087 5.19 0.027 0.0 0.0 0.0 0.0 0.0 0.0
6.200 0.01 0.005 0.47 0.085 5.72 0.027 0.0 0.0 0.0 0.0 0.0 0.0
6.700 0.01 0.005 0.411 0.083 6.25 0.027 0.0 0.0 0.0 0.0 0.0 0.0
7.300 0.01 0.005 0.41 0.082 6.88 0.027 0.0 0.0 0.0 0.0 0.0 0.0

t 7.900 0.01 0.005 0.38 0.080 7.50 0.027 0.0 0.0 0.0 0.0 0.0 0.0
8.600 0.01 0.005 0.36 0.079 8.23 0.027 0.0 0.0 0.0 0.0 0.0 0.0
9.300 0.01 0.005 0.34 0.078 8.95 0.027 0.0 0.0 0.0 0.0 0.0 0.0

10.000 0.01 0.005 0.32 0.071 9.67 0.027 0.0 0.0 0.0 0.0 0.0 0.0
11.000 0.01 0.005 0.30 0.076 10.70 0.027 0.0 0.0 0.0 0.0 0.0 0.0
11.900 0.01 0.005 0.28 0.075 10.55 0.200 1.07 0.023 0.0 0.0 0.0 0.0
13.000 0.01 0.005 0.26 0.075 8.26 0.131 11.47 0.023 0.0 0.0 0.0 0.0
14.000 0.01 0.005 0.24 0.075 7.28 0.131 6.46 0.023 0.0 0.0 0.0 0.0

I

E
I
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ENERGY LOSS TABLE POE PART!CLES OP Z = 1.AND A = 1.EINC DELTAEl DDELTEl DELTAE2 DDELTE2 DELTAE3 DDELTE3 DELTAE4 DDEtTE4 DELTlE5 DDELTE5 DELTlE6 DDELTE6 DELTlE

( 15.000 0.01 0.005 0.23 0.075 6.60 0.131 8.16 0.023 0.0 0.0 0.0 0.016.000 0.01 0.005 0.22 0.075 6.08 0.131 9.69 0.023 0.0 0.0 0.0 0.018.000 0.01 0.005 0.20 0.075 5.31 0.131 12.48 0.023 0.0 0.0 0.0 0.0
f 19.000 0.01 0.005 0.19 0.075 5.01 0.131 13.79 0.023 0.0 0.0 0.0 0.021.000 0.01 0.005 0.18 0.075 4.53 0.131 16.29 0.023 0.0 0.0 0.0 0.023.000 0.00 0.005 0.16 0.075 4.15 0.131 18.68 0.023 0.0 0.0 0.0 0.0
f 25.000 0.00 0.005 0.15 0.075 3.83 0.131 21.01 0.023 0.0 0.0 0.0 0.027.000 0.00 0.005 0.15 O. C75 3.57 0.131 15.87 0.223 7.41 0.0 0.0 0.029.000 0.00 0.005 0.14 0.075 3.35 0.131 13.51 0.223 11.99 0.0 0.0 0.0
( 32.000 0.00 0.005 0.13 0.075 3.08 0.131 11.46 0.223 17.33 0.0 0.0 0.034.000 0.00 0.005 0.12 0.075 2.92 0.131 10.52 0.223 20.43 0.0 0.0 0.037.000 0.00 0.005 0.11 0.075 2.72 0.131 9.45 0.223 2".72 0.0 0.0 0.0
( 41.000 0.00 0.005 0.10 0.075 2.49 0.131 8.40 0.223 30.00 0.0 0.0 0.044.000 0.00 0.005 0.10 0.075 2.35 0.131 7.79 0.223 33.76 0.0 0.0 0.048.000 0.00 0.005 0.09 0.075 2.19 0.131 7.13 0.223 38.59 0.0 0.0 0.0
{ 52.000 0.00 0.005 0.09 o. C15 2.05 0.131 6.60 0.223 43.26 0.0 0.0 0.057.000 0.00 0.005 0.08 0.075 1.91 0.131 6.06 0.223 48.95 0.0 0.0 0.062.000 0.00 0.005 0.08 0.075 1.78 0.131 5.61 0.223 54.52 0.0 0.0 0.0
f 67.000 0.00 0.005 0.07 0.075 1.68 0.131 5.25 0.223 60.00 0.0 0.0 0.073.000 0.00 0.005 0.07 0.075 1.57 0.131 4.88 0.223 66.48 0.0 0.0 0.079.000 0.00 0.005 0.06 0.075 1.48 0.131 4.57 0.223 72.89 0.0 0.0 0.0
( 86.000 0.00 0.005 0.06 0.075 1.39 0.131 11.27 0.223 80.29 0.0 0.0 0.094~ 000 0.00 0.005 0.06 0.075 1.30 0.131 3.97 0.223 88.67 0.0 0.0 0.0100.000 0.00 0.005 0.05 0.015 1.24 0 e .131 3.18 0.223 94.93 0.0 0.0 0.0
( 110.000 0.00 0.005 0.05 0.015 1.15 0.131 3.51 0.223 105.28 0.0 0.0 0.0120.000 0.00 0.005 0.05 0.015 1.08 0.131 3.29 0.223 115.58 0.0 0.0 0.0130.000 0.00. 0.005 0.011 0.075 1.02 0.131 3.10 0.223 125.83 0.0 0.0 0.0
( 140.000 0.00 0.005 0.04 0.075 0.97 0.131 2.94 0.223 136.04 0.0 0.0 0.0150.000 0.00 0.005 0.04 0.075 0.93 0.131 2.80 0.223 115.66 1.331 28.16 1.265160.000 0.00 0.005 O. Oil 0.075 0.89 0.131 2.68 0.223 101.48 1.331 11.74 0.318
( 180.000 0.00 0.005 0.011 0.075 0.82 0.131 2.47 0.223 86.30 1.331 1.61 0.318190.000 0.00 0.005 0.03 0.015 0.79 0.131 2.39 0.223 81.27 1.331 6.74 0.318210.000 0.00 0.005 0.03 0.015 0.74 0.131 2.24 0.223 73.69 1.331 5.66 0.318230.000 0.00 0.005 0.03 0.075 0.70 0.131 2.11 0.223 68.14 1.331 II~99 0.318250.000 0.00 0.005 0.03 0.075 0.67 0.131 2.01 0.223 63.85 1.331 11.53 0.318270.000 0.00 0.005 0.03 0.075 0.64 0.131 1.92 0.223 60.40 1.331 4.19 0.318
C 290.000 0.00 0.005 0.03 O. C15 0.61 0.131 1.85 0.223 57.53 1.331 3.92 0.318320.000 0.00 0.005 0.02 0.015 0.58 0.131 1.75 0.223 54.05 1.331 3.62 0.318350.000 0.00 0.005 0.02 0.075 0.56 0.131 1.61 0.223 51.26 1.331 3.38 0.318
( 380.000 0.00 0.005 0.02 0.075 0.53 0.131 1.60 0.223 48.90 1.331 3.19 0.318410.000 0.00 0.005 0.02 0.075 0.51 0.131 1.55 0.223 46.98 1.331 3.04 0.318440.000 0.00 0.005 0.02 0.075 0.50 0.131 1.49 0.223 45.59 1.331 2.93 0.318480.000 0.00 0.005 0.02 0.015 0.48 0.131 1.44 0.223 43.16 1.331 2.79 0.318

520.000 0.00 0.005 0.02 0.015 0.116 0.131 1.40 0.223 42.29 1.331 2.68 0.318510.000 0.00 0.005 0.02 0.015 0.45 0.131 1.35 0.223 "0.76 1.331 2.56 0.318
l 620.000 0.00 0.005 0.02 0.075 0."3 0.131 1.30 0.223 39.59 1.331 2.48 0.318670.000 0.00 0.005 0.02 0.075 0.42 0.131 1.21 0.223 38.46 1.331 2.41 0.318730.000 0.00 0.005 0.02 0.075 0.41 0.131 1.24 0.223 37.59 1.331 2.34 0.318790.000 0.00 0.005 0.02 0.075 0.40 0.131 1.21 0.223 36.79 1.331 2.27 0.318

UNITS FOP. ABOVE TABLE ARE MEV,TOTAL ENERGY
I

( ~
II)
I

(

- - - - - - ... - - - - ... - - - - - - _ .



I
THE JOHNS HOPKINS UNIVERSITY

APPLIED PHYSICS LABORATORY
SILVER SPRING. MARYLAND -113-

I

I 8.6

I The entries in the following table have the significance:

Column 1, incident energy (MeV/Nucleon)

Column 2, incident energy (MeV)

Column 3, incident energy, efficiency of thresholds #1 ...
I
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I
I
I
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(
EFFICIENCIES OF 8 LEVELS IN THE 2 ABSORBER POR PARTICLES WITH Z = 1. AND A = 1.

( 0.110KEV/NOC 0.210KEV/NUC 0.440KEV/NOC 0.925KEV/NUC 2.380KEV/NOC 4.480KEV/HOC 9.480KEV/NOC21.200!EV/NOC

J)lO P II 1}/~ ~/J
( 0.250 0.250 #1 0.5316 12 0.1054 13 0.0 #4 .0 15 0.0 16 0.0 11 0.0 18 0.0

0.210 0.210 #1 0.1852 .2 0.2892 #3 0.0000 #4 0.0 #5 0.0 16 0.0 11 0.0 .8 0.0
0.290 0.290 .1 0.9219 '2 0.5455 .3 0.0000 .4 0.0 #5 0.0 .6 0.0 n 0.0 .8 0.0

( 0.320 0.320 .1 0.9943 #2 0.8815 .3 0.0000 .4 0.0 .5 0.0 16 0.0 n 0.0 18 0.0
0.340 0.340 .1 0.9995 #2 0.9131 #3 0.0000 #4 0.0 .5 0.0 .6 0.0 11 0.0 18 0.0
00310 0.310 #1 1.0000 #2 0.9989 #3 0.0000 #4 0.0 #5 0.0 .6 0.0 11 0.0 .8 0.0

( 0.400 0.400 .1 1.0000 .2 1.0000 i3 0.0001 14 0.0 #5 0.0 .6 0.0 11 0.0 .8 0.0
0.440 0.440 #1 1.0000 #2 1.0000 t3 0.0159 .4 0.0 15 0.0 16 0.0 11 0.0 .8 0.0
0.480 0.480 .1 1.0000 .2 1.0000 t3 0.2448 14 0.0 .#5 0.0 .6 0.0 11 0.0 .8 0.0

( 0.520 0.520 11 1.0000 #2 1.0000 13 0.1681 14 0.0 #5 0.0 16 0.0 11 0.0 18 0.0
0.560 0.560 11 1.0000 12 1.0000 t3 0.9862 14 0.0 .5 0.0 16 0.0 11 0.0 .8 0.0
0.610 0.610 #1 1.0000 12 1.0000 13 1.0000 14 0.0 #5 0.0 .6 0.0 #1 0.0 18 0.0

( 0.610 0.610 .1 1.0000 #2 1.0000 13 1.0000 #4 0.0 .5 0.0 16 0.0 11 0.0 18 0.0
0.120 0.120 #1 1.0000 #2 1.0000 13 1.0000 #4 0.0000 #5 0.0 .6 0.0 #1 0.0 .8 0.0
0.190 0.190 .1 1.0000 #2 1.0000 13 1.0000 #4 0.0000 #5 0.0 .6 0.0 t1 0.0 .8 0.0

( 0.850 0.850 #1 1.0000 #2 1.0000 13 1.0000 #4 0.0000 .5 0.0 16 0.0 11 0.0 18 0.0
0.930 0.930 11 1.0000 #2 1.0000 13 1.0000 14 0.1061 .5 0.0 .6 0.0 #1 0.0 .8 0.0
.1.000 1.000 11 1.0000 .2 1.0000 13 1.0000 i4 0.8154 15 0.0 .6 0.0 #1 0.0 .8 0.0

( 1.100 1.100 11 1.0000 12 1.0000 t3 1.0000 i4 1.0000 .5 0.0 .6 0.0 #1 0.0 .8 0.0
1.190 1.190 .1 1.0000 .2 1.0000 t3 1.0000 .4 1.0000 .5 0.0 .6 0.0 i1 0.0 18 0.0
1.200 1.200 .1 1.0000 #2 1.0000 #3 1.0000 i4 1.0000 15 0.0 16 0.0 .1 0.0 .8 0.0

f 1.400 1.400 #1 1.0000 12 1.0000 13 1.0000 .4 1.0000 IS 0.0 .6 0.0 11 0.0 .8 0.0
1.500 1.500 #1 1.0000 12 1.0000 .3 1.0000 .4 1.0000 15 0.0 .6 0.0 .1 0.0 18 0.0
1.600 1.600 #1 1.0000 12 1.0000 13 1.0000 14 1.0000 #5 0.0 16 0.0 11 0.0 .8 0.0

( 1.800 1.800 .1 1.0000 #2 1.0000 #3 1.0000 #4 1.0000 .5 0.0000 16 0.0 .1 0.0 .8 0.0
1.900 1.900 #1 1.0000 12 1.0000 #3 1.0000 14 1.0000 #5 0.0000 .6 0.0 t7 0.0 18 0.0
2.100 2.100 11 1.0000 12 1.0000 i3 1.0000 #4 1.0000 15 0.0 .6 0.0 11 0.0 .8 0.0

( 2.300 2.300 11 1.0000 12 1.0000 .3 1.0000 14 0.9991 .5 0.0 .6 0.0 11 0.0 18 0.0
2.500 2.500 #1 1.0000 .2 1.0000 #3 1.0000 #4 0.9611 #5 0.0 .6 0.0 11 0.0 .8 0.0
2.100 2.100 11 1.0000 12 1.0000 13 1.0000 14 0.1290 15 0.0 .6 0.0 11 0.0 .8 0.0

( 2.900 2.900 #1 1.0000 #2 1.0000 13 1.0000 #4 0.2119 .5 0.0 16 0.0 11 0.0 .8 0.0
3.200 3.200 11 1.0000 #2 1.0000 13 1.0000 #4 0.0122 #5 0.0 .6 0.0 11 0.0 .8 0.0
3.400 3.400 #1 1.0000 #2 1.0000 .3 1.0000 #4 0.0005 15 0.0 .6 0.0 .1 0.0 #8 0.0

t 3.100 3.100 #1 1.0000 #2 1.0000 13 1.0000 #4 0.0000 15 0.0 .6 0.0 n 0.0 .8 0.0
4.100 4.100 #1 1.0000 #2 1.0000 #3 1.0000 #4 0.0000 .5 0.0 .6 0.0 11 0.0 .8 0.0
4.400 4.400 #1 1.0000 .2 1.0000 13 1.0000 #4 0.0000 .5 0.0 .6 0.0 11 0.0 .8 0.0

f 4.800 4.800 #1 1.0000 12 1.0000 .3 0.9991 .4 0.0 .5 0.0 .6 0.0 11 0.0 '8. 0.0
5.200 5.200 #1 1.0000 .2 1.0000 t3 0.9941 14 0.0 15 0.0 .6 0.0 .1 0.0 .8 0.0
5.100 5.100 #1 1.0000 .2 1.0000 .3 0.9441 #4 0.0 #5 0.0 .6 0.0 #1 0.0 .8 0.0

• 6.200 6.200 .1 1.0000 #2 1.0000 13 0.1658 #4 0.0 15 0.0 .6 0.0 t1 0.0 .8 0.0
6.100 6.100 #1 1.0000 #2 1.0000 13 0.4185 #4 0.0 #5 0.0 #6 0.0 #1 0.0 .8 0.0
1.300 1.300 111 1.0000 12 1.0000 13 0.1815 14 0.0 .5 0.0 .6 0.0 11 0.0 .8 0.0

( 1.900 1.900 11 1.0000 #2 1.0000 #3 0.0520 #4 0.0 #5 0.0 .6 0.0 t1 0.6 .• 8 0.0
8.600 8.600 11 1.0000 12 1.0000 .3 0.0083 .4 0.0 .5 0.0 16 0.0 #1 0.0 .8 0.0
9.300 9.300 111 1.0000 #2 0.9999 #3 0.0010 114 0.0 #5 0.0 .6 0.0 #1 0.0 i8 0.0

t 10.000 10.000 111 1.0000 #2 0.9996 13 0.0001 t4 0.0 #5 0.0 .6 ·0.0 t1 0.0 .8 0.0
11 .000 11.000 11 1.0000 #2 0.9961 13 0.0000 114 0.0 .5 0.0 .6 0.0 .1 0.0 18 0.0
11.900 11.900 11 0.9996 #2 O'9.3~ t3 0.0000 114 0.0 i5 0.0 .6 0.0 #1 0.0 .8 0.0
13.000 13.000 111 0.9915. #2 0.9394 .3 0.0000#4 0.0 .5 0.0 .6 0.0 .1 0.0 .8 0.0 I

( I:!14.000 14.000 #1 0.9905 #2 0.8618 #3 0.0000 #4 0.0 115 0.0 .6 ·0.0 t1 0.0 .8 0.0 -+=--
I
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EPFICIENCIES OP 7 I.EVEL1'~pHTHE 3 AB~~BER PY<1,£ICI.ES WRh2'= 1. ~NDJ4 1. DP-S-
0.196f!EV/NUC O. 209~EV/NUC0.456eEV/NUC O. 809fEV"tNUC 3.82tkEV/NUC 7.51 £V /NUC14. 800I!EV/NUC

0.250 .1 19~O .2 ~I t3 0.0 . t4 0.0 #5 0.0 .6 0.0 17
0.270 .1 Jf>:'Q '2 v(?'b i3 0.0 t4 0.0 .5 0.0 .6 0.0 .7
0.290 .1 0.0 .2 0.0 #3 0.0 .4 0.0 .5 0.0 .6 0.0 i7
0.320 #1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 .6 0.0 t1
0.340 .1 0.0 12 0.0 #3 0.0 .4 0.0 #5 0.0 .6 0.0 17
0.370 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 '60.0 i7
0.400 .1 0.0 #2 0.0 i3 0.0 #4 0.0 .5 0.0 .6 0.0 i7
0.440'1 0.0 .2 0.0 #3 0.0 .4 0.0 .5 0.0 .6 0.0 #7
0.480'1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 .6 0.0 .7
0.520 .1 0.0 .2 0.0 #3 0.0 .4 0.0 .5 0.0 .6 0.0 i7
0.560 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 .6 0.0 17
0.610 #1 0.0 .2 0.0 #3 0.0 #4 0.0 .5 0.0 .6 0.0 17
0.670'1 0.0 .2 0.0 .3 0.0 #4 0.0 .5 0.0 .6 0.0 17
0.720 III 0.0 .2 0.0 #3 0.0 i4 0.0 #5 0.0 .6 0.0 i7
0.790'1 0.0 .2 0.0 f3 0.0 #4 0.0 .5 0.0 .6 0.0 i7
0.850 .1 0.0 .2 0.0 .3 0.0 i4 0.0 .5 0.0 .6 0.0 i7
0.930 .1 0.0 .2 0.0 #3 0.0 .4 0.0 .5 0.0 .6 0.0 17
1.000 .1 0.0 .2 0.0 #3 0.0 .4 0.0 .5 0.0 .6 0.0 117
1.100 .1 0.0 .2 0.0 .•3 0.0 f4 0.0 .5 0.0 .6 0.0 f7
1.190 .1 0.0 .2 0.0 t3 0.0 i4 0.0 .5 0.0 .6 0.0 17
1.200'1 0.0 .2 0.0 #3 0.0 .4 0.0 .5 0.0 .6 0.0 t7
1.400 .1 0.0 .2 0.0 t3 0.0 f4 0.0 .5 0.0 .6 0.0 f7
1.500 .1 0.0 .2 0.0 f3 0.0 ill 0.0 '50.0 .6 0.0 f7
1.600 .1 0.0 .2 0.0 #3 0.0 .4 0.0 .5 0.0 f6 0.0 i7
1.800'1 0.0000 .2 0.0000 13 0.0 .4 0.0 .5 0.0 .6 0.0 17
1.900'1 1.0000 .2 1.0000 .3 0.0000 14 0.0 .5 0.0 .6 0.0 f7
2.100 .1 1.0000 .2 1.0000 .3 1.0000 f4 0.1799 .5 0.0 .6 0.0 t7
2.300 .1 1.0000 12 1.0000 #3 1.0000'4 1.0000 .5 0.0 .6 0.0 17
2.500 11 1.0000 .2 1.0000'3 1.0000'4 1.0000 15 0.0 .6 0.0 17
2.700'1 1.0000'2 1.0000 .3 1.0000'4 1.0000 .5 0.0 .6 0.0 t7
2.900 11 1.0000 12 1.0000 .3 1.0000 114 1.0000 .5 0.0 .6 0.0 i7
3.200'1 1.0000'2 1.0000 #3 1.0000'4 1.0000 .5 0.0 .6 0.0 t7
3.400'1 1.0000 12 1.0000 #3 1.0000'4 1.0000 .5 0.0 .6 0.0 .7
3.700'1 1.0000 .2 1.0000 ss 1.0000 i4 1.0000 .5 0.0 .6 0.0 t7
4.100 11 1.0000 .2 1.0000 .3 1.0000'4 1.0000 .5 0.0 .6 0.0 .7
4.400 .1 1.0000 .2 1.0000'3 1.0000 .4 1.0000 .5 0.0000 .6 0.0 ~7
4.800'1 1.0000 .2 1.0000 13 1.0000 14 1.0000 15 1.0000 .6 0.0 i7
5.200 .1 1.0000 .2 1.0000 #3 1.0000'4 1.0000 .5 1.0000 .6 0.0 .7
5.700 11 1.0000 .• 2 1.0000 .3 1.0000 14 1.0000'5 1.0000 .6 0.0 .7
6.200 .1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 .6 0.0 .7
6.700 .1 1.0000 #2 1~0000 .3 1.0000 114 .1.0000 15 1.0000 .6 0.0 17
7.300 11 1.0000 .2 1.0000 .3 1.0000'4 1.0000 .5 1.0000 .6 0.0 .7
7.900 .1 1.0000'2 1.0000. #3 1.0000 i4 1.0000 .5 1.0000 .6 0.3252 17
8.600 .1 1.0000 .2 1.0000 #3 1.0000'4 1.0000 #5 1.0000 .6 1.0000 .7
9.300'1 1.0000 12 1.0000 .3 1.0000 #4 1.0000 .5 1.0000'6 1.0000 .7

10.000 #1 1.0000 #2 1.0000 .3 1.0000'4 1.0000 '5 1.0000 .6 1.0000 .7
11.000'1 1.0000'2 1.0000 .3 1.0000 .4 1.0000 #5 1.0000 #6 1.0000'7
11.900 .1 1.0000 .2 1.0000'3 1.0000'4 1.0000 #5 1.0000'6 1.0000 .7
13.000'1 1.0000 .2 1.0000 .3 1.0000'4 1.0000 #5 1.0000'6 1.0000 #7
14.000 #1 1.0000 #2 1.0000 #3 1.0000'4 1.0000 #5 1.0000 .6 0.0000 .7
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0.270
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( AND ! = 1.EFFICIENCIES OF 7 LEVELS IN THE 3 ABSORBER FOR PARTICLES WITH Z = 1.
15.000 15.000 .1 1.0000 '2 1.0000 113 1.0000 i" 1.0000 '5 1.0000 .6 0.0 n 0.0 •

( 16.000 16.000 #1 1.0000 .2 1.0000 #3 1.0000 14 1.0000 .5 1.0000 .6 0.0 n 0.0 •
18.000 18.000 #1 1.0000 '2 1.0000 #3 1.0000 ." 1.0000 #5 1.0000 .6 0.0 17 0.0 I

19.000 19.000 '1 1.0000 '2 1.0000 #3 1.0000 14 1.0000 #5 1.0000 '6 0.0 n 0.0 •
( 21.000 21.000 #1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 '6 0.0 17 0.0 ,

23.000 23.000 #1 1.0000 '2 1.0000 #3 1.0000 114 1.0000 115 1.0000 .6 0.0 17 0.0 •
25.000 25.000 #1 1.0000 .2 1.0000 #3 1.0000 114 1.0000 #5 0.5989 .6 0.0 n 0.0 •

( 27.000 27.000 .1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 0.0000 .6 0.0 n 0.0 •
29.000 29.000 .1 1.0000 '2 1.0000 #3 1.0000 #4 1.0000 #5 0.0000 '6 0.0 17 0.0 ,
32.000 32.000 #1 1.0000 #2 1.0000 #3 1.0000 114 1.0000 .5 0.0 t6 0.0 n 0.0 •

( 34.000 34.000 .1 1.0000 #2 1.0000 #3 1.0000 14 1.0000 .5 0.0 .6 O~o t7 0.0 ,
37.000 37.000 '1 1.0000 .2 1.0000 #3 1.0000 114 1.0000 '5 0.0 .6 0.0 .7 0.0 #
41.000 41.000 111 1.0000 112 1.0000 #3 1.0000 .4 ·1.0000 .5 0.0 .6 0.0 .7 0.0 ,

( 44.000 "".000.#1 1.0000 12 1.0000 113 1.0000 til 1.0000 #5 0.0 .6 0.0 .7 0.0 •
48.000 48.000 #1 1.0000 #2 1.0000 13 1.0000 '4 1.0000 .5 0.0 .6 0.0 t7 0.0 •
52.000 52.000 .1 1.0000 . 12 1.0000· j3 1.0000 .4 ·1.0000 .5 0.0 .6 0.0 n -0 •..11 • - ..

f 57.000 57.000 #1 1.0000 #2 1.0000 .3 1.0000 114 1.0000 .5 0.0 .6 0.0 n 0.0 •
62.000 62.000 '1 1.0000 #2 1.0000 .3 1.0000 14 1.0000 .5 0.0 16 0.0 n 0.0 •
67.000 67.000 111 1.0000 .2 1.0000 13 1.0000 .4 1.0000 .5 0.0 .6 0.0 t7 0.0 •

( 73.000 73.000 111 1.0000 12 1.0000 '3 1.0000 ,,, 1.0000 .5 0.0 .6 0.0 n 0.0 •
79.000 79.000 11 1.0000 .2 1~0000 .3 1.0000 #4 1.0000 '5 0.0 .6 0.0 n 0.0 ,
86.000 86.000 '1 1.0000 112 1.0000 j3 1.0000 114 1.0000 .5 0.0 16 0.0 n 0.0 ,

( 94.000 94.000 '1 1.0000 .2 1.0000 .3 1.0000 tIf 1.0000 .5 0.0 .6 0.0 t7 0.0 •
100.000 100.000 '1 1.0000 '2 1.0000 .3 1.0000 til 1.0000 .5 0.0 .6 0.0 n 0.0 •
110.000 110.000 .1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 0.0 '6 0.0 n 0.0 •

( 120.000 120.000 .1 1.0000 .2 1.0000 t3 1.0000 ,,, 1.0000 .5 0.0 16 0.0 n 0.0 •
130.000 130.000 #1 1.0000 .2 1.0000 t3 1.0000 ." .0.9999 .5 0.0 '6 0.0 t7 O~O ,
1"0.000 1"0.000 .1 1.0000 .2 1.0000 .• 3 1.0000 .•" 0.9982 .5 0.0 .6 0.0 .7 0.0 •

• 150.000 150.000 '1 1.0000 '2 1.0000 .3 1.0000 ,,, 0.9821 .5 0.0 '6 0.0 .7 0.0 •
160.000 160.000 .1 1.0000 '2 1.0000 #3 1.0000 114 0.9168 .5 0.0 .6 0.0 .7 0.0 •
180.000 180.000 .1 1.0000 .2 1.0000 #3 1.0000 ,,, 0.5729 .5 0.0 .6 0.0 n 0.0 •

t 190.000 . 190.000 #1 1.0000 .2 1.0000 13 1.0000 114 0.3719 15 0.0 '6 0.0 n 0.0 •
210.000 210.000 .1 1.0000 .2 1.0000 113 1.0000 #" 0.1146 15 0.0 .6 0.0 . .7 0.0 •
230.000 230.000 #1 1.0000 .2 1.0000 #3 1.0000 ... 0.0268 .5 0.0 .6 0.0 .7 0.0 •

( 250.000 250.000 #1 1.0000 #2 1.0000 13 0.9999 ... 0.0055 #5 0.0 '6 0.0 #7 0.0 •
270.000 270.000 #1 1.0000 .2 1.0000 #3 0.9995 '4 0.0011 .5 0.0 .6 0.0 n 0.0 •
290.000 290.000 #1 1.0000 .2 1.0000 #3 0.9977 .4 0.0002 .5 0.0 .6 0.0 17 0.0 #

C 320.000 320.000 #1 1.0000 .2 '1.0000 #3 0.9880 ,,, 0.0000 #5 0.0 '6 0.0 17 0.0 #
350.000 350.000 .1 1.0000 .2 1.0000. #3 0.9627 #4 0.0000 #5 0.0 .6 0.0 .7 0.0 •
380.000 380.000 #1 1.0000 .2 1.0000 #3 0.9169 #" 0.0000 #5 0.0 '6 0.0 t7 0.0 #

( "10.000 "10.000 111 1.0000 #2 1.0000 f3 0.8526 114 0.0000 #5 0.0 .6 0.0 .7 0.0 ,
1"'0.000 4"0.000 #1 1.0000 #2 1.0000 #3 0.7716 #4 0.0000 #5 0.0 '6 0.0 n 0.0 •
"80.000 "80.000 111 1.0000 .2 1.0000 113 0.6631 ." 0.0000 #5 0.0 .6 0.0 17 0.0 •

C 520.000 520.000 111 1.0000 .2 1.0000 IF3 0.5626 #4 0.0000 .5 0.0 #6 0.0 .7 0.0 ,
570.000 570.000 .1 1.0000 112 1.0000 #3 0."432 #4 0.0000 #5 0.0 .6 0.0 #7 0.0 •
620.000 620.000 '1 1.0000 '2 1.0000 #3 0.3482 ... 0.0000 115 0.0 .6 0.0 #7 0.0 ,

( 670.000 0 670.000 111 1.0000 #2 0.9999 13 0.2832 II" 0.0000 '5 0.0 '6 0.0 t7 0.0 •
730.000 730.000 #1 1.0000 #2 0.9999 113 0.2210 ." 0.0000 .5 0.0 '6 0.0 t7 0.0 ,
790.000 790~000 #1 0.9999 .2 0.9998 13 0.1735 #4 0.0000 115 0.0 '6. 0.0 n 0.0 •
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(
EFFICIENCIES OF 5 LEVE1~U!! ,THE 403!l.0RBER POR.p~~ICLES WI1'3 = 1. AND A = 1.

( 1.490MEV/NUC 2.980MEV/NUC 3.950MEV/NUC 6.950MEV/NOC26.400MEV/:hC0.250 0.250 .1 0.0 .2 0.0 .3 0.0 i4 0.0 .5 0.0 •0.210 0.210 .1 0.0 .2 0.0 13 . 0.0 .4 0.0 .5 0.0 •( 0.290 0.290 .1 0.0 .2 0.0 #3 0.0 t4 0.0 .5 0.0 •0.320 0.320 #1 0.0 .2 0.0 13 0.0 14 0.0 .5 0.0 •0.340 0.340 .1 0.0 12 0.0 13 0.0 14 0.0 .5 0.0 •(' 0.310' 0.310 .1 0.0 .2 0.0 13 0.0 14 0.0 '5 0.0 •O.IJOO 0.400 .1 0.0 .2 0.0 t3 0.0 .IJ 0.0 .5 0.0 •0.4IJO 0.440 11 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •( 0.480 0.IJ80 .1 0.0 .2 0.0 #3 0.0 i4 0.0 .5 0.0 •0.520 0.520 .1 0.0 .2 0.0 .3 0.0 t4 0.0 .5 0.0 •0.560 0.560 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 •( 0.610 0.610 .1 0.0 .2 0.0 #3 0.0 i4 0.0 .5 0.0 •0.610 0.610 .1 0.0 '2 0.0 .3 0.0 14 0.0 '5 0.0 •0.720 0.120 .1 0.0 .2 0.0 t3 0.0 14 0.0 .5 0.0 •r 0.190 0.190 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •0.850 0.850 .1 0.0 .2 0.0 .3 0.0 .4 0-:'0"-" .5 0.0 •0.930 0.930 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 •( 1.000 1.000 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 •1.100 1.100 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •1.190 1.190 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •( 1.200 1.200 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •1.400 1.400 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 •1.500 1.500 .1 0.0 .2 0.0 .3 0.0 i4 0.0 .5 0.0 •( 1.600 1.600 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 •1.800 1.800 .1 0.0 .2 0.0 13 0.0 14 0.0 '5 0.0 •1.900 1.900 .1 0.0 .2 0.0 13 0.0 i4 0.0 15 0.0 •( 2.100 2.100 .1 0.0 '2 0.0 .3 0.0 .4 0.0 .5 0.0 •2.300 2.300 .1 0.0 .2 0.0 13 0.0 .4 0.0 '5 0.0 •2.500 2.500 .1 0.0 '2 0.0 .3 0.0 .4 0.0 .5 0.0 •( 2.100 2.100 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 •2.900 2.900 .1 0.0 '2 0.0 .3 0.0 .IJ 0.0 .5 0.0 •3.200 3.200 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 •( 3.400 3.400 .1 0.0 .2 0.0 '3 0.0 14 0.0 .5 0.0 •3~100 3.100 .1 0.0 .2 0.0 13 0.0 14 0.0 .5 0.0 •4.100 4.100 .1 0.0 .2 0.0 #3 0.0 .4 0.0 .5 0.0 •( 4.IJOO 4.400 .1 0.0 .2 0.0 #3 0.0 14 0.0 .5 0.0 •4.800 4.800 .1 0.0 .2 0.0 .3 0.0 #4 0.0 .5 0.0 •5.200 5.200 .1 0.0 .2 0.0 13 0.0 .4 0.0 .5 0.0 •( 5.700 5.100 .1 0.0 .2 0.0 13 0.0 .4 0.0 .5 0.0 •6.200 6.200 .1 0.0 12 0.0 13 0.0 .4 0.0 .5 0.0 16.100 6.100 .1 0.0 '2 0.0 #3 0.0 i4 0.0 .5 0.0 •( 1.300 1.300 .1 0.0 .2 0.0 In 0.0 14 0.0 .5 0.0 11.900 1.900 .1 0.0 '2 0.0 13 0.0 .4 0.0 'S 0.0 •8.600 8.600 .1 0.0 .2 0.0 13 0.0 .4 0.0 .5 0.0 •( 9.300 9.300 .1 0.0 12 0.0 13 0.0 .4 0.0 .5 0.0 •10.000 10.000 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •11.000 11.000 .1 0.0 .2 0.0 #3 0.0 14 0.0 IS 0.0 1
( 11.900 11.900 .1 0.0 .2 0.0 13 0.0 14 0.0 .5 0.0 #13.000 13.000 .1 1.0000 .2 1.0000 .3 1.0000 i4 0.0 .5 0.0 •14.000 14.000 .1 1.0000 12 1.0000 #3 1.0000 #IJ 0.0 .5 0.0 #
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EFFICIENCIES OF 5 LEVELS IN THE 4 ABSORBEB FOB PARTICLES WITH Z = 1. AND.A = 1.15.000 15.000 11 1 e.0000 #2 1.0000 13 1.0000 .4 . 1.0000 15 0.0 •16.000 16.000 #1 1.0000 12 1.0000 13 1.0000 14 1.0000 .5 0.0 •18.000 18.000 #1 1.0000 .2 1.0000 #3 '1.0000 '4 1.0000 #5 0.0 •19.000 19.000 11 1.0000 .2 1.0000 #3 1 .0000 #4 1.0000 #5 0.0 •21.000 21.000 #1 1.0000 12 1.0000 #3 1.0000 '14 '1.0000 .5 0.0 •23.000 23.000 '1 1.0000 #2 1.0000 13 1.0000 .14 1.0000 15 0.0 •25.000 25.000 #1 1.0000 '2 1.0000 #3 1.0000 14 1.0000 #5 0.0 •( 27.000 27.000 11 1.0000 #2 1.0000 .3 1.0000 #4 1.0000 15 0.0 •29.000 29.000 #1 1.0000 12 1.0000 13 1.0000 n 1.0000 .5 0.0 •32.000 32.000 #1 1.0000 '2 1.0000 #3 1.0000 n 1.0000 '5 0.0 •314.000 314.000 11 1.0000 .2 1.0000 t3 1.0000 14 1.0000 '5 0.0 •37.000 37.000 .1 1.0000 12 1.0000 .3 1.0000 14 1.0000 15 0.0 •41.000 141.000 11 1.0000 12 1.0000 t3 1.0000 n 1.0000 '5 0.0 •144.000 1414.000 11 1.0000 .2 1.0000 .3 1.0000 t4 1.0000 .5 0.0 ,
148.000 148.000 .1 1.0000 .2 1.0000 13 1.0000 n 0.9110 .5 0.0 •52.000 52.000 11 1.0000 12 1.0000 #3 1.0000 '4 0.0001 15 0.0 •57.000 57.000 #1 1.0000 .2 1.0000 .3 1.0000 #14 0.0 #5 0.0 ,
62.000 62.000 #1 1.0000 #2 1.0000 .3 1.0000 14 0.0 15 0.0 •67.000 67.000 .1 1,0000 '2 1.0000 t3 1.0000 n 0.0 .'5 0.0 •( 73.000 73.000 11 1.0000 #2 1.0000 13 1.0000 .4 0.0 .5 0.0 •79.000 79.000 .1 1.0000 .2 1.0000 t3 1.0000 n 0.0 .5 0.0 •86.000 86.000 .1 1.0000 .2 1.0000 .3 0.9996 '14 0.0 15 0.0 •914~000 94.000 .1 1.0000 12 1.0000 t3 0.5918 n 0.0 '5 0.0 •100.000 100.000 '1 1.0000 12 1.0000 .3 0.0375 14 0.0 .5 0.0 •110.000 110.000 '1 1.0000 .2 1.0000 #3 0.0000 n 0.0 .5 0.0 •( 120.000 120.000 #1 1.0000 #2 0.9995 .3 0.0000 '" 0.0 .5 0.0 •130.000 130.000 11 1.0000 #2 0.9057 '3 0.0 114 0.0 .5 0.0 •140.000 140.000 11 1.0000 #2 0.3456 jJ 0.0 14 0.0 IS 0.0 •150.000 150.000 11 1.0000 #2 0.0307 #3 0.0 n 0.0 .5 0.0 •160.000 160.000 .1 1.0000 *2 0.0008 t3 0.0 .4 0.0 #5 0.0 •180.000 180.000 .1 1.0000 .2 0.0000 .3 0.0 '" 0.0 15 0.0 •190.000 190.000 .1 1.0000 .2 0.0000 jJ 0.0 .4 0.0 .5 0.0 •210.000 210.000 11 1.0000 #2 0.0000 #3 0.0 n 0.0 .5 0.0 •230.000 230.000 11 1.0000 12 0.0 t3 0.0 .14 0.0 •.5 0.0 •250.000 250.000 #1 1.0000 12 0.0 13 0.•0 .4 0.0 .5 0.0 •270.000 270.000 .1 1.0000 .2 0.0 t3 0.0 #4 0.0 '5 0.0 ,

290.000 290.000 #1 0.9999 #2 0.0 .3 0.0 .4 0.0 #5 0.0 •320.000 320.000 11 0.9968 .2 0.0 .3 0.0 .4 0.0 #5 0.0 •350.000 350.000 .1 0.9703 .2 0.0 .3 0.0 .4 0.0 15 0.0 •380.000 380.000 .1 0.8807 #2 0.0 .3 0.0 n 0.0 15 0.0 •( 410.000 410.000 .1 0.1194 .2 0.0 13 0.0 '4 0.0 .5 0.0 •440.000 440.000 .1 0.5110 #2 0.0 t3 0.0 n 0.0 '5 0.0 •480.000 480.000 #1 0.2982 '2 0.0 13 0.0 '14 0.0 15 0.0 •520.000 520.000 '1 0.1596 '2 0.0 .3 0.0 t4 0.0 .5 0.0 •510.000 570.000 .1 0.0633 .2 0.0 t3 0.0 t4 0.0 .5 0.0 •620.000 620.000 #1 0.0247 #2 '0.0 .3 0.0 '" 0.0 15 0.0 •610.00.0 670.000 #1 0.0110 .2 0.0 #3 0.0 .4 0.0 .5 0.0 •130.000 730.000 .1 0.0042 #2 0.0 t3 0.0 '" 0.0 .5 0.0 •190.000 790.000 #1 0.0011 #2 0.0 '3 0.0 '4 0.0 15 0.0 •
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E PPICIENCI ES OF 1 LEVELS IN THE 6 ABSORBER FOR PARTICLES iITH Z = 1. AND A = 1.

( 0.500I!EV/NUC
0.250 0.250 81 0.0 •0.270 0.270 #1 0.0 1
0.290 0.290 #1 0.0 1
0.320 0.320 #1 0.0 1
0.340 0.340 81 0.0 #
0.370 0.370 81 0.0 #
0.400 0.400 11 0.0 #
0.440 0.440 #1 0.0 #
O,.4BO 0.480 #1 0.0 It
0.520 0.520 #1 0.0 •0.560 0.560 #1 0.0 #
0.610 0.610 #1 0.0 #
0.670 0.670 #1 0.0 #
0.720 0.720 #1 0.0 #
0.790 0.790 11 0.0 #
0.850 0.850 #1 0.0 #
0.930 0.930 #1 0.0 #
1.000 1.000 #1 0.0 ,
1.100 1.100 #1 0.0 #
1.190 1.190 '1 0.0 #

( 1.200 1.200 11 0.0 ,
1.400 1.400 11 0.0 1
1.500 1.500 #1 0.0 1
1.600 1.600 #1 0.0 #
1.800 1.BOO #1 0.0 #
1.900 1.900 11 0.0 #
2.100 2.100 #1 0.0 #
2.300 2.300 #1 0.0 #
2.500 2.500 '1 0.0 #
2.700 2.700 #1 0.0 #
2.900 2.900 11 0.0 #
3.200 3.200 #1 0.0 1
3.400 3.400 11 0.0 #
3.700 3.700 #1 0.0 #
4.100 4.100 #1 0.0 #
4.400 4.400 #1 0.0 #
4.800 4.800 '1 0.0 #
5.200 5.200 #1 0.0 ,
5.700 5.700 #1 0.0 ,
6.200 6.200 #1 0.0 ,
6.700 6.700 #1 0.0 #
7.300 7.300 #1 0.0 #
7.900 7.900 #1 0.0 ,
8.600 8.600 #1 0.0 #
9.300 9.300 #1 0.0 #

10.000 10.000 #1 0.0 1
11 .000 11.000 #1 0.0 #
11.900 11.900 #1 0.0 #
13.000 13.000 .1 0.0 •14.000 14.000 #1 0.0 • I....
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15.000 15.000 ., 0.0 #
( 16.000 16.000 #1 0.0 #

18.000 18.000 #1 0.0 •19.000 19.000 ., 0.0 #
21.000 21.000 ., 0.0 •23.000 23.000 #1 0.0 #
25.000 25.000 ., 0.0 •21.000 21.000 #1 0.0 •29.000 29.000 ., 0.0 •32.000 32.000 ., 0.0 •

( 34.000 34.000 ., 0.0 •31.000 31.000 ., 0.0 •41.000 41.000 ., 0.0 •
( 44.000 44.000 t1 0.0 •48.000 48.000 11 0.0 •52.000 52.000 i1 0.0 •
( 51.000 51.000 ., 0.0 •62.000 62.000 #1 0.0 It

61.000 67.000 t1 0.0 •13.000 13.000 11 0.0 •19.000 19.000 11 0.0 •86.000 86.000 ., 0.0 •
( 94.000 94.000 ., 0.0 •100.000 100.000 ., 0.0 •110.000 110.000 #1 0.0 •
( 120.000 120.000 ., 0.0 1

130.000 130.000 t1 0.0 ·1
140.000 140.000 ., 0.0 •

( 150.000 150.000 t1 1.0000 1
160.000 160.000 11 1.0000 •180.000 180.000 ., 1.0000 •

( 190.000 190.000 #1 1.0000 •210.000 210.000 t1 1.0000 •230.000 230.000 11 1.0000 •
( 250.000 250.000 ., 1.0000 •210.000 270.000 t1 1.0000 •290.000 290.000 #1 1.0000 •
( 320.000 320.000 t1 1.0000 •350.000 350.000 ., 1.0000 •380.000 380.000 t1 1.0000 •
( 410.000 410.000 #1 1.0000 •440.000 440.000 ., 1.0000 •480.000 480.000 ., 1.0000 •520.000 520.000 t1 1.0000 •510.000 510.000 ., 1.0000 •620.000 620.000 #1 1.0000 •610.000 610.000 ., 1.0000 •130.000 130.000 ., 1.0000 •190.000 190.000 #1 1.0000 •

I....
~
I



THE JOHNS HOPKINS UNIVERSITY

APPLIED PHYSICS LABORATORY
SILVER SPRING. MARYLAND

I
I-122-

8.7 P-Channel Efficiencies for Protons I
The following table given the efficiencies of the P-channels (columns

2 through 12) as functions of incident energy in MeV/nucleon (column 1)

and MeV. (column 13). Column 1 and 13 are identical for protons, of course,
·1
I'
.1

but for alphas and other heavier nuclei the two entries are not redundant.

I
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( LOGICAL CHANNEL EFFICIENCIES FOR PARTICLES OF Z = 1. AND A = 1.

EINC Pl P2 P3 P4 P5 P6 P7 P8 P9 Pl0 Pll
( 0.2500 0.105 0.0 0.0 0.0 0.0 0.0 .0.0 0.0 0.0 0.0 0.0 0.250

0.2700 _0.289 0.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.270
0.2900 0.546 0.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.290

f 0.3200 0.882 0.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.320
0.3400 0.973 0.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.340
0.3700 0.999 O~OOO 0.0 0.0 0.0 0.0 O~O 0.0 0.0 0.0 0.0 0.370.

( 0.4000 1.000 0.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.400
0.4400 0.•984 0.016 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.440
0.4800 _0.755 0.245 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.480

C 0.5200 0.231 -0.769 0.0 0.0 0.0 0.0 0.0, 0.0 0.0 0.0 0.0 0.520
0.5600 0.014 0.986 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.560
0.6100 0.000 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.610

C' 0.6700 0.000 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0.0 0.670
0.7200 0.000 1.000 0.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.720
0.7900 0.0 1.000 0•.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.790

( 0.8500 0.0 1.000 0.000 0.0 0.0 0.0 0.0 .0.0 . 0.0 0.0 0'.0 0.850
0~9300 0.0 0.893 0.107 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.930
1.0000 0.0 0.125 0.875 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.000

( 1.1000 0.0 0.000 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.100
1.1900 0.0 0.000 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.190
1.2000 0.0 0.000 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.200

f 1.4000 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1100 .
1.5000 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.500
1.6000 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O~O 1.600

( 1.8000 0.0 0.000 1.000 0.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.800
1.9000 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.900
2.1000 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.100

( 2.3000 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.300
2.5000 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.500
2.7000 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.700

( 2.9000 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.900
3.2000 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.200
3.11000 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.400

( 3.7000 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.700
11.1000 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.100
11.11000 0.0 0.0 0.0 1.000 0.000 0.0 0.0 0.0 0.0 0.0 0.0 4.1100

• 4.8000 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 11.800
5.2000 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 5.200
5.1000 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 . 0.0 0.0 0.0 5.700

( 6.2000 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 6.200
6.1000 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 6.100
1.3000 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 1.300

4- 1.9000 0.0 0.0 0.0 0.0 0.675 0.325 0.0 0.0 0.0 0.0 0.0 1.900
8.6000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 8.600
9.3000 0.0 0.0 0.0 0.0 '0.0 1.000 0.0 0:0 0.0 0.0 0.0 9.300

( 10.0000 0.0 0.0 0.0 0.0' 0.0 1.000 0.0 0.0 0.0 0.0 0.0 10.000
11.0000 0.0' 0.0 0.0 0.0 0.0 0.996 0.0 0.0 0.0 0.0 0.0 11.000
11.9000 0.0 0.0 0.0 0.0 0.0 0.983 0.0 0.0 0.0 0.0 0.0 11.900

( 13.0000 0.0 0.0 0.0 0.0 0.0 0.939 0.0 0.0 0.0 0.0 0.0 13.000 I
I-'

14.0000 0.0 0.0 0.0 0.0 0.0 .0.000 0.0 0.0 0.0 0.0 0.0 111.000 f\)w
I
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P1 P2 P3 p!J P5 P6 P7 P9 P10 P11ErNe P8.15.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 15.000
( 16.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0. 0.0 16.00018.0000 0.0 0.0 0.0 - 0.0 0.0 0.0 1.000 . 0.0 0.0 0.0 0.0 18.000

19.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 19.000
( 21.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 21.000

23.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.000 0.0 0.0 0.0 23.000
25.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.599 0.401 0.0 0.0 0.0 25.000

( 27.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.000 1.000 0.0 0.0 0.0 - 27.000
29.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.000 ·1.000 0.0 0.0 0.0 29.00032.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 32.000

( 34.0000 0.0 0.0 0.0 0.0 0.0 0.•0 0.0 1.000 0.0 0.0 0.0 34.00037.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 37.000.41.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 41.000
( 4!J.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 44.00048.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.911 0.029 0.0 0.0 48.000

52.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 1.000 0.0 0.0 52.000
( 57.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 57.00062.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 62.00067.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 . 67.000
f 73.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 73.00079.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.000 0.0 79.00086.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.000 0.0 86.000
( 9!J.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.592 0.408 0.0 94.000100.0000 0.0 0.0 0..0 0.0 0.0 0.0 O~O 0.0 0.038 0.962 0.000 100.000110.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 1.000 0.000 110.000
( 120.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 1.000 0.000 120.000130.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.906 0.000 130.000

140.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.345 0.001 140.000
( 150.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.017 150.000160.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.083 160.000

180.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.427 180.000
( 190.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.628 190.000

210.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.885 210.000230.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.973 230.000
( 250.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.994250.000270.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.999 270.000290.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.000 290.000
( 320.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.997 320.000350.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.970 350.000

380.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.881 380.000
( 410.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.719 410.0004!J0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.517 440.000!J80.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.298 !J80.000
( 520.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.160 520.000

570.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.063 570.00062 O.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.025 620.000
( 670.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.011 670.000730.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.004 730.000790.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.002 790.000
(
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9. Response of Telescope to Alpha Particles

The following is a comprehensive summary of the parameters of the

response of the Alpha-Electron-Telescope to alpha particles as obtained

from the program PAMELA (preprint available on request, see APPENDIX C).

Representative range-energy tables are calculated, telescope parameters

are defined (thicknesses, thresholds, logic) and the resulting energy

loss curves threshold efficiencies and logical channel efficiencies are

calculated in a straightforward manner. In the interest of compactness

of presentation, the tabulation of data'in this and the following tables

has been limited to that most relevant to the analysis of CPME flight

data. Not all energies or incident nuclei types are tabulated. Also
the incident energies are coarser than those used to determine the pass-

bands with the appropriate precision at all energies.
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9.1 Range-Energy Table for Alphas in Silicon for Incident Energies
from .1 to 190 MeV/Nucleon

The units of "Range" and "Straggling" in the following table are

ss- "Straggling" is an approximation to the rms fluctuation of the range

distribution and is included here only incidently. No subsequent use is

made of "straggling" in later calculations. Fluctuations in the energy

loss signal are accounted for by a different method.

I
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STRAGGLING
0.000003
0.000004
0.000005
0.000007
0.000008
0.000008
0.000009
0.000007
0.000006
0.000004
0.000006
0.000008
0.000012
0.000013
0.000013
0.000014
0.000012
0.000009
0.000008
0.000008
0.000009
0.000009
0.000010
0.000011
0.000012
0.000013
0.000014
0.000015
0.000017
0.000018
0.000019
0.000031
0.000046
0.000048
0.000054
0.000040
0.000035
0.000038
0.000044
0.000048
0.000078
0.000123
0.000153
0.000122
0.000107
0.000094
0.000108
0.000122
0.000137
0.000153

..., _ ~ _ .. ,..... '... ' _,. .' "t .. ) _i' .. "h _ ....
(

RANGE-ENERGY TABLE POR Z = 2.000AND A = 4.000PARTICLES IN SILICN

( ENERGY
0.1000
0.1080
0.1100
0.1200
0.1300
0.1400
0.1500
0.1700
0.1800
0.2000
0.2100
0.2300
0.2500
0.2700
0.2900
0.3200
0.3400
0.3700
0.4000
0.4300
0.4700
0.5000
0.5500
0.5900
0.6400
0.6900
0.7500
0.8100
0.8700
0.9400
1.0000
1.1000
1.1900
1.2000
1.3000
1.5000
1.6000
1.7000
1.9000
2.0000
2.2000
2.4000
2.5000
2.8000
3.0000
3.2000
3.5000
3.8000
4.1000
4.4000

(

.(

(

(

(

c

(

(

(

(

f.

«

l

RANGE
0.000213
0.000224
0.000227
0.000240
0.000253
0.000266
0.000279
0.000305
0.000318
0.000344
0.000358
0.000385
0.000412
0.000440
0.000469
0.000511
0.000542
0.000587
0.000633
0.000682
0.000749
0.000798
0.000889
0.000962
0.001058
0.001158
0.001284
0.001415
0.001552
0.001719
0.001867
0.002129
0.00237"
0.002401
0.002689
0.003307
0.003631
0.003978
0.004702
0.005080
0.005891
0.00674"
0.007186
0.00e615
0.009621
0.010669
0.012357
0.014141
0.016029
0.018034

I
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RANGE-ENERGY TABLE POR Z = 2.000AND A = 4.000PARTICLES IN SILICN

(

ENERGY
4.8000
5.2000
5.6000
6.0000
6.5000
7.1000
7.6000
8.3000
8.9000
9.7000

10.0000
11.0000
12.0000
13.0000
1".0000
15.0000
16.0000
18.0000
19.0000
21.0000
22.0000
24.0000
26.0000
28.0000
31.0000
33.0000
36.0000
39.0000
42.0000
45.0000
49.0000
53.0000
57.0000
62.0000
67.0000
72 .0000
78.0000
85.0000
92.0000
99.0000

100.0000
110.0000
120.0000
130.0000
1"0.0000
150.0000
170.0000
180.0000
190.0000

(

(

(

(

f

RANGE
0.020853
0.023853
0.027037
0.030382
0.034824
0.0"0"86
0.045497
0.052932
0.05S693
0.069261
0.073003
0.086109
0.100".8
0.11"757
0.130259
0.1"665"
0.163919
0.201052
0.220885
0.263081
0.285382
0.332"63
0.382741
0.436153
0.522071
0.583104
0.680271
0.783972
0.894122
1.010568
1.175527
1.351251
1.531553
1.784970
2.048".6
2.326731
2.680812
3.120360
3.581956
4.082561
4.155463
".912658
5.720816
6.578317
7.483"52
8."3"093

10."66245
11.544785
12.663226

STRAGGLING
0.000115
0.000198
0.000222
0.000247
0.000279
0.000320
0.000356
0.000410
0.000457
0.000525
0.000551
0.000642
0.000738
0.000839
0.000946
0.001058
0.001176
0.001"27
0.001558
0.001838
0.001985
0.002292
0.002616
0.002959
0.003507
0.003892
0.004500
0.0051""
0.00582"
0.006536
0.007539
0.008598
0.009712
0.011181
0.012730
0.01"357
0.016"11
0.018938
0.021602
0.024398
0.024809
0.029045
0.033521
0.038227
0.043150
0.048278
0.059111
0.064800
0.070656

NU~BER OP INPUT PARTICLES SELECTED =

(
PARTICLE TYPES SELBCtED ABE 4
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9.2 Telescope Parameters Used

This table sunnnarizes the properties of the Proton-Electron-Telescope

for particle incident parallel to the telescope axis. Detector and elec-

tronic noise and thickness 'inhomogeneity are included in the calculation of

the passband edge shapes. Computer runs for particles with oblique incidence

were made and the results showed no important quantitative or qualitative

differences from those tabulated herein. The entries in the table are self-

explanatory except for the second row wherein the absorber type is given.

"3/' denotes nf.ckeL; "2." denotes silicon; and "4~"denotes a tungsten alloy

block. The tungsten penetration is calculated approximately from the range-

energy relations for gold and the effective thickness is chosen to match the

experimentally measured penetration energy for protons. The passbands are

relatively insensitive to the details of the last two absorbers. The elements

of the telescope are as follows: nickel foil light shield, nominal 40 micron

detector, nominal 900 micron detector, nominal 2700 micron detector, nominal-

2 cm tungsten alloy absorber, anticoincidence cup. The anticoincidence cup

is plastic scintillator and is used to place a maximum upper limit to the

passbands due to complete penetration of the telescope. The veto effect

of the scintillator is simulated by including a .5 MeV threshold in a .5 em

silicon slab. This procedure adequately represents the experimental pass-

bands and is used for ~implicity here.
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PARAMETERS OF ABSORBER STACK

( ABSORBER THICKNESSES,MICRCNS 0.341 38.700 900.000 2100.000 14512.992 5000.000
ABSORBER IUTERIAL 3. 2. 2. 2. 4. 2.
THICKNESS VARIATION ,·MICRONS 0.0100 3.8100 5.0000 10.0000 0.0 50.0000
CONICAL HALF ANGLE, DEGREES 0.0 0.0 0.0 0.0 0.0 0.0
DETECTOR NOISE,MEV 0.0 0.010 0.021 0.023 0.0 0.100
ELECTRONIC NOISE,MEV 0.0 0.0 0.0 0.0 0.0 0.0

( NUMBER OF THRESHOLDS SET 0.0 8.0 7.0 5.0 0.0 1.0
THRESHOLD LEVEL NO.MEV 1 0.0 0.1100 0.1960 1.4900 0.0 0.5000

( THRESHOLD LEVEL NO.MEV 2 0.0 0.2100 0.2090 2.9800 0.0 0.0
( THRESHOLD LEVEL NO.MEV 3 0.0 0.4400 0.4560 3.9500 0.0 0.0

THRESHOLD LEVEL NO.MEV 4 0.0 0.9250 0.8090 6.9500 0.0 0.0 .
(

5 0.0 2.3800THRESHOLD LEVEL NO.MEV 3.8200 26.11000 0.0 0.0
{ THRESHOLD LEVEL NO.MEV 6 0.0 4.4800 1.5100 0.0 0.0 0.0

THRESHOLD LEVEL NO.MEV 1 0.0 9.4800 14.8000 0.0 0.0 0.0
(

THRESHOLD LEVEL NO.MEV 8 0.0 21.2000 0.0 0.0 0.0 0.0
AVERAGE PROJECTED DEPTH,HIC 0.341 38.700 900.000 2700.000 14512.992 5000.000
EST.RMS VARN.PROJ.DEPTH,MIC 0.0 0.0 0.0 0.0 0.0 0.0
NET RMS THICKNESS VARN. (HIC) 0.0100 3.8100 5.0000 10.0000 0.0 50.0000
LOWER LIMIT THICKNESS(MIC) 0.331 34.830 895.000 2689.999 14512.992 4949.999
UPPER.LIMIT THICKNESS(MIC) 0.351 42.510 904.999 2110.000 14512.992 5050.000

---> .......'..).....,........ '.. .. all.> _ .. -:.. _ ..
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9.3 Logical Definition of P and Alpha Channels

The following table, when used with the preceeding (Section 9.2)

summary of the telescope parameters, completely defines the P-Channels

for the telescope. The interpretation of the entries of the table is

that the numbers when taken in groups of three represent absorber number,

threshold number, logical yes or no. The label of each channel is the

last column on the right. For example, the first row of the table rep-

resents the channel Pl with the functions A2 A3 B2 M. Plus one equals

"yes" and minus one equals "no". The channels then represent the logical

intersection of the threshold efficiencies.



f

(

LOGIC TABLE FOR
1 2 3 - 1

2 4-1

c

(

--,, \
) ..

2 2
2 3

2 4
2 2
2 2
2

3

3 4
3 4
3

3 4 - 1

2 5
2 6
2 5
2

3 1
3

..

2

5

5

11 CHANNELS

3 2 - 1

3 2
3 5

1 361
3 6 -1 4 4

4 41 3 5 - 1

3 5 -1 4 3

4 3 -1 61 4 2
3

2 6 - 1

3 2 -1
321
3 1
4 5 1

3 1 - 1

"" ..

3 2 -1 6

3 2 -1 6 1 -1

6 -1 000 000
63 5 -1 4

3 6 -1 4

6

1 -1

1 -1 0 0 0
1 -1

4

3 2 -1 6

6

6

6' 1 -1

4 4 -1

1 -1

4 2 -1

1 -1

1 -1 0 0 0

1

3 1 -1 ,6

4 1 -1 6

-1

1 -1

000
-1 000

-1 1 -1

1 -16

000
000 0
000
6 -1

000 0
o 0 000
o 0 0 0
o 0

o o o 0 o 0 000
o 0 0 0

o 0o
o

o 0

o 0
o
o 0

o
o

o
o 0

o 0 0 0
o
o
o

000
o 0 0

o 0

o 0

o 0 0 0 0 0
o

o 0 0 0

o
o

000
000
o 0

o 0
o

000

000 0 0 0 0
o 0o 0 0 0

4 5 1 6
6 1 -1 0 0 0 0 0 0 0

-10 0 0 0

.. ,.-iil__ " .. ' '.- '
.. ",,"

o
000
000

..

o 0
o 0

000
o

..

o
o o 0 0,

000 0
o 0 0

o o 0
o 0

o 000
o 0 0

o o 0
o 0 0 ALPHA 1

o ALPHA 2
o
o o 0

o 0
o 0

P1

o P2
o P3

P4

PS
P6

o
o

P7
P8
P9

o
P10

P11

o ALPHA 3
o ALPHA 4

o o 0

o 0 ALPHA 5
o ALPHA 6

_: ,.. ."'... ..
I

I-'
W
ro
I



I·
I
I

THE JOHNS HOPKINS UNIVERSITY

APPLIED PHYSICS LABORATORY
SILVER SPRING. MARVLAND -133-

9.4 Intrinsic Fluctuation in Energy Deposition of Alpha Particles in
the Telescope Elements

From left to right in the table the entries are: Z of projectile,

A of projectile, standard deviations in KeV/nucleon of the energy loss

signal in each of the telescope elements. The calculation is based on an

approximation of ·Bohr for the statistical fluctuations expected when the

particle is well above the absorber penetration energy. The subsequent

calculations of the passbands utilize this fluctuation as one source of

.the width of the energy.losssignal.
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INTRINSIC FLUCTUATIONS IN ENERGY LCSS(KEV/NUC) CALC FROM BOHR FORMULA
Z A

2. 4. 1.701 9.391 45.29.0 78.444 470.704 106 •.749

(

(
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9.5 Energy Losses for Alphas in Telescope

These tables are tabulations of the energy loss versus incident

energy for each of the elements of the telescope. The entries labelled

DDELTAE1, DDELTAE2, etc., are estimates of the FWHM of the energy loss

signal which has contributions from detector noise, electronic noise,

thickness inhomogeneity, and intrinsic statistical fluctuations.



- -- .... ...... -" ....... •.- .. -.- .. --,

( ENERGY LOSS TABLE POR PARTICLES OP Z = 2.AND A = 4.
EINC DELTAEl DDELTEl DELTAE2 DDELTE2 DELTAE3 DDELTE3 DELTAE4 DDELTE4 DELTAE5 DDELTE5 DELTAE6 DDELTE6 DELTAE

0.100 0.051 0.002* 0.049 0.011· 0.0 0.0 * 0.0 0.0 - 0.0 0.0 - 0.0 0.0 -0.108 0.053 0.002- 0.055 0.011- 0.0 0.0 - 0.0 0.0 - 0.0 0.0 - 0.0 0.0 -0.110 0.053 0.002- 0.057 0.017- 0.0 0.0 - 0.0 0.0 - 0.0 0.0 * 0.0 0.0 -( 0.120 0.055 0.002* 0.065 0.017- 0.0 0.0 * 0.0 0.0 - 0.0 0.0 * 0.0 0.0 *0.130 0.057 0.002* 0.073 0.017- 0.0 0.0 * 0.0 0.0 - 0.0 0.0 - 0.0 0.0 -0.140 0.058 0.002- 0.082 0.017* 0.0 0.0 - 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *
( 0.150 0.059 0.002* 0.091 0.017* 0.0 0.0 * 0.0 0.0 - 0.0 0.0 - 0.0 0.0 * \0

0.110 0.060 0.002- 0.110 0.017* 0.0 0.0 * 0.0 0.0 - 0.0 0.0 - 0.0 0.0 - \Jl

0.180 0.061 0.002· 0.119 0.017- 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * I-'

( 0.200 0.062 0.002* 0.138 0.011- 0.0 0.0 * 0.0 0.0 - 0.0 0.0 • 0.0 0.0 * c:0.210 0.062 0.002- 0.148 0.017* 0.0 0.0 • 0.0 0.0 - 0.0 0.0 • 0.0 0.0 * ::s....0.230 0.061 0.002* 0.169 0.017· 0.0 0.0 - 0.0 0.0 • 0.0 0.0 • 0.0 0.0 * n
en

{ 0.250 0.062 0.002· 0.188 0.017- 0.0 0.0 * 0.0 0.0 * 0.0 0.0 • 0.0 0.0 • 00.270 0.060 0.002* 0.210 0.017* 0.0 0.0 * 0.0 0.0 • 0.0 0.0 - 0.0 0.0 * ,...,
0.290 0.060 0.002* 0.230 0.017* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 3:

'(00.320 0.060 0.002* 0.260 0.017* 0.0 0.0 * 0.0 0.0 - 0.0 0.0 * 0.0 0.0 * <:
0.340 0.059 0.002* 0.281 0.017* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * zc0.370 0.057 0.002* 0.313 0.017· 0.0 0.0 * 0.0 0.0 * 0.0 0.0 • 0.0 0.0 * n....0.400 0.057 0.002* 0.343 0.017* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 • 0.0 0.0 • (0

00.430 0.055 0.002* 0.375 0.011* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 • 0.0 0.0 • ::s
0.470 0.053 0.002· 0.417 0.017* 0.0 0.0 * 0.0 0.0 - 0.0 0.0 * 0.0 0.0 *

( 0.500 0.053 0.002* 0.447 0.017* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 • 0.0 0.0 *0.550 0.050 0.002* 0.500 0.017. 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 -0.590 0.049 0.002* 0.541 0.017* 0.0 0.0 * 0.0 0.0 • 0.0 0.0 * 0.0 0.0 *
( 0.640 0.047 0.002* 0.593 0.017· 0.0 0.0 * 0.0 0.0 • 0.0 0.0 * 0.0 0.0 *0.690 0.046 0.002* 0.644 0.017* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 -0.750 0.043 0.002* 0.707 0.017· 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *0.810 0.042 0.002* 0.768 0.017* 0.0 0.0 * 0.0 0.0 - 0.0 0.0 * 0.0 0.0 *0.870 0.041 0.002* 0.829 0.017* 0.0 0.0 • 0.0 0.0 * 0.0 0.0 • 0.0 0.0 *0.940 0.039 0.002· 0.901 0.017· 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *
(, 1.000 0.038 0.002- 0.962 0.017* 0.0 0.0 * 0.0 0.0 - 0.0 0.0 * 0.0 0.0 *1.100 0.036 0.002* 1.064 0.011* 0.0 0.0 * 0.0 0.0 - 0.0 0.0 • 0.0 0.0 *1.190 0.035 0.002* 1.155 0.017* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *1.200 0.035 0.002· 1.165 0.017* 0.0 0.0 * 0.0 0.0 • 0.0 0.0 - 0.0 0.0 *1.300 0.033 0.002· 1.267 0.017* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *1.500 0.031 0.002* 1.469 0.017* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *1.600 0.030 0.002* 1.570 0.020* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 • 0.0 0.0 •1.700 0.028 0.002* 1.671 0.120* 0.000 0.007* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *1.900 0.027 0.002· 1.413 0.236* 0.460 0.007· 0.0 0.0 • 0.0 0.0 * 0.0 0.0 *2.000 0.027 0.002* 1.308 0.197* 0.665 0.007* 0.0 0.0 • 0.0 0.0 * 0.0 0.0 *2.200 0.025 0.002* 1.155 0.153* 1.020 0.007* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *2.400 0.024 0.002* 1.049 0.131· 1.327 0.007* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *
( 2.500 0.023 0.002* 1.007 0.124* 1.470 0.007* 0.0 0.0 * 0.0 0.0 • 0.0 0.0 *2.800 0.021 0.002* 0.895 0.106* 1.884 0.007* 0.0 0.0 * 0.0 0.0 - 0.0 0.0 *3.000 0.020 0.002* 0.839 0.096* 2.141 0.007* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *3.200 0.020 0.002* 0.792 0.091* 2.388 0.007* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *3.500 0.018 0.002* 0.729 0.081· 2.752 0.007* 0.0 0.0 - 0.0 0.0 * 0.0 0.0 *3.800 0.017 0.002* 0.678 0.076* 3.105 0.007* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *4.100 0.016 0.002· 0.637 0.070* 3.447 0.007· 0.0 0.0 • 0.0 0.0 * 0.0 0.0 •4.400 0.016 0.002* 0.598 0.066· 3.786 0.007* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *
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ENERGY LOSS TABtE FOR PARTICLES OF Z = 2.AND A = 4.
EINC DEtTAEl DDELTEl DEtTAE2 DDELTE2 DELTAE3 DDEtTE3 DEtTAE4 DDELTE4 DEtTAE5 DDELTE5 DELTAE6 DDELTE6 DELTAE

f 4.800 0.015 0.002* 0.557 0.061* 4.228 0.007· 0.0 0.0 • 0.0 0.0 * 0.0 0.0 •
5.200 0.014 0.002· 0.522 0.057* 4.664 0.007* 0.0 0.0 * 0.0 0.0 • 0.0 0.0 •
5.600 0.013 0.002* 0.490 0.054* 5.097 0.007* 0.0 . 0.0 * 0.0 0.0 • 0.0 0.0 *
6.000 0.013 0.002* 0.465 0.051* 5.522 0.007* 0.0 0.0 * 0.0 0.0 • 0.0 0.0 *
6.500 0~012 0.002* 0.435 0.048* 6.053 0.007* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *
7.100 0.011 0.002* 0.406 0.045* 6.682 0.007· 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *

( 7.600 0.011 0.002* 0.384 0.043* 7.205 0.007· 0.0 0.0 • 0.0 0.0 * 0.0 0.0 *
8.300 0.010 0.002* 0.359 0.041* 7.931 0.007* 0.0 0.0 • 0.0 0.0 * 0.0 0.0 •8.900 0.010 0.002* 0.340 0.039* 8.550 0.007* 0.0 0.0 * 0.0 0.0 • 0.0 0.0 *
9.700 0.009 0.002* 0.318 0.037* 9.373 0.007· 0.0 0.0 • 0.0 0.0 * 0.0 0.0 *

10.000 0.009 0.002* 0.311 0.036· 9.681 0.007* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *
11.000 0.008 0.002* 0.288 0.034* 10.703 0.007* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *

( 12.000 0.008 0.002* 0.270 0.032* 9.457 0.118* 2.265 0.006* 0.0 0.0 * 0.0 0.0 *
13.000 0.007 0.002* 0.260 0.031* 7.944 0.069· 4.789 0.006* 0.0 0.0 * 0.0 0.0 *
14.000 0.007 0.002* 0.245 0.030* 7.090 0.054* 6.658 0.006* 0.0 0.0 * 0.0 0.0 *
15.000 0.007 0.002* 0.232 0.029* 6.485 0.046* 8.276 0.006* 0.0 0.0 • 0.0 0.0 *
16.000 0.006 0.002* 0.220 0.028* 6.019 0.046* 9.755 0.006* 0.0 0.0 * 0.0 0.0 *
18.000 0.006 0.002* 0.201 0.027* 5.313 0.046* 12.481 0.006* 0.0 0.0 * 0.0 0.0 *
19.000 0.006 0.002* 0.19'2 0.026* 5.015 0.046* 13.788 0.006* 0.0 0.0 * 0.0 0.0 *
21.000 0.005 ·0.002* 0.177 0.025* 4.528 0.046* 16.290 0.006* 0.0 0.0 * 0.0 0.0 *
22.000 0.005 0.002* 0.171 0.025* 4.327 0.046* 17.497 0.006* 0.0 0.0 * 0.0 0.0 *
24.000 0.005 0.002* 0.160 0.024* 3.982 0.046* 19.853 0.006* 0.0 0.0 • 0.0 0.0 •26.000 0.004 0.002* 0.150 0.023· 3.698 0.046· 17.643 0.144· 4.505 0.0 * 0.0 0.0 *
28.000 0.004 0.002* 0.141 0.023* 3.459 0.046*· 14.462 0.080* 9.934 0.0 * 0.0 O~O *
31.000 0.004 0.002· 0.130 0.022* 3.161 0.046* 12.038 0.079* 15.667 0.0 * 0.0 0.0 •33.000 0.004 0.002· 0.124 0.021* 2.995 0.046* 10.965 0.079* 18.913 0.0 * 0.0 0.0 •36.000 0.003 0.002* 0.116 0.021* 2.779 0.046* 9.774 0.079* 23.327 0.0 • 0.0 0.0 •39.000 0.003 0.002* 0.109 0.021* 2.599 0.046· 8.883 0.079* 27.406 0.0 * 0.0 0.0 •42.000 0.003 0.002· 0.103 0.020* 2.443 0.046· 8.181 0.079* 31.270 0.0 * 0.0 0.0 *
45.000 0.003 0.002* 0.097 0.020* 2.309 0.046* 7.608 0.079* 34.983 0.0 • 0.0 0.0 •

( 49.000 0.003 0.002· 0.091 0.020* 2.153 0.046* 6.986 0.079· 39.768 0.0 * 0.0 0.0 *
53.000 0.003 0.002· 0.086 0.020* 2.021 0.046* 6.479 0.079. 44.412 0.0 * 0.0 0.0 •57.000 0.002 0.002* 0.081 0.020* 1.907 0.046* 6.056 0.079* 48.954 0.0 * 0.0 0.0 *

( 62.000 0.002 0.002* 0.076 0.020* 1.784 0.046* 5.614 0.079* 54.524 0.0 * 0.0 0.0 *
67.000 0.002 0.002* 0.071 0.020* 1.619 0.046· 5.247 0.079* 60.001 0.0 * 0.0 0.0 •72.000 0.002 0.002* 0.068 0.020* 1.587 0.04,6* 4.933 0.079· 65.409 0.0 • 0.0 0.0 *
78.000 0.002 0.002* 0.064 0.020* 1.492 0.046* 4.615 0.079* 71.827 0.0 * 0.0 0.0 *
85.000 0.002 0.002* 0.060 0.020* 1.398 0.046* 4.305 0.079* 79.235 0.0 • 0.0 0.0 *
92.000 0.002 0.002* 0.056 0.020* 1.318 0.046* 4.037 0.079* 86.587 0.0 • 0.0 0.0 *
99.000 0.002 0.002* 0.053 0.020* 1.246 0.046* 3.812 0.079* 93.881 0.0 * 0.0 0.0 *

100.000 0.002 0.002* 0.053 0.020* 1.236 0.046* 3.781 0.019* 94.928 0.0 * 0.0 0.0 *
110.000 0.001 0.002* 0.049 0.020* 1.152 0.046* 3.514 0.019* 105.283 0.0 * 0.0 0.0 *
120.000 0.001 0.002* 0.046 0.020* 1.083 0.046* 3.293 0.019* 115.577 0.0 * 0.0 0.0 *
130.000 0.001 0.002* 0.044 0.020* 1.023 0.046* 3.105 0.019* 125.828 0.0 * 0.0 0.0 *
140.000 0.001 0.002* 0.042 0.020* 0.971 0.046* 2.942 0.019* 136.044 0.0 * 0.0 0.0 *
150.000 0.001 0.002* 0.040 0.020· 0.926 0.046* 2.803 0.019* 115.660 0.411* 27.624 1.016*
170.000 0.001 0.002· 0.031 0.020* 0.851 0.046* 2.511 0.019* 92.716 0.411* 8.992 0.110*
180.000 0.001 0.002· 0.035 0.020· 0.819 0.046* 2.414 0.079* 86.298 0.471* 7.608 0.110*
190.000 0.001 0.002* 0.034 0.020· 0.791 0.046* 2.387 0.079* 81.267 0.411* 6.739 0.110·

UNITS FOR ABOVE TABtE ARE MEV/NUC
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ENERGY LOSS TABLE POR PARTICLES OP Z = 2.AND A = 4.

EINe DELTAEl DDELTEl DELTAE2 DDELTE2 DELTAE3 DDELTE] DELTAE4 DDELTE4 DELTAE5 DDELTE5 DELTAE6 DDELTE6 DELTAE
( 0.400 0.20 0.007 0.20 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.432 0.21 0.00.7 0.22 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.440 0.21 0.007 0.23 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
( 0.480 0.22 0.007 0.26 0.010 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.520 0.23 0.001 0.29 0.010 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.560 0.23 0.001 0.33 0.010 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.600 0.24 0.001 0.36 0.010 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 \0(

0.680 0.24 0.001 0.44 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 VI
0.720 0.24 0.001 0.48 0.010 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 I\)

( 0.800 0.25 0.007 0.55 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ;t0.840 0.25 0.001 0.59 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ."0.920 0.25 0.007 0.67 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 §=1.000 0.25 0.007 0.75 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ....1.080 0.24 0.007 0.84 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 rT
til1.160 0.24 0.001 0.92 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 01.280 0.24 0.007 1.04 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 H>1.360 0.23 0.007 1.13 0.010 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 r-r
::r1.480 0.23 0.007 1.25 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ....
'"1.600 0.23 0.007 1.37 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 >-l1.720 0.22 0.007 1.50 0.010 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 '"o:1.880 0.21 0.001 1.67 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ,.....
."2.000 0.21 0.007 1.19 0.010 0.0 O~O 0.0 0.0 0.0 0.0 0.0 0.0 '"2.200 0.20 0.001 2.00 0.010 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 '1
."2.360 0.20 0.001 2.16 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 :0::2.560 0.19 0.001 2.31 0.010 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ."
<:2.760 0.18 0.001 2.58 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ;t3.000 0.17 0.007 2.83 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 '13.240 0.17 0.007 3.07 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0c3.480 0.16 0.007 3.32 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ::r3.160 0.16 0.001 3.60 0.010 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0c4.000 0.15 0.007 3.85 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 rT

4.400 0.14 0.007 4.26 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.04.760 0.14 0.007 4.62 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.04.800 0.14 0.001 4.66 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.05.200 0.13 0.001 5.07 0.010 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.06.000 0.12 0.007 5.88 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.06.400 0.12 0.007 6.28 0.018 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.06.800 0.11 0.007 6.68 0.1181 0.00 0.027 0.0 0.0 0.0 0.0 0.0 0.07.600 0.11 0.007 5.65 0.943 1.84 0.027 0.0 0.0 0.0 0.0 0.0 0.08.000 0.11 0.007 5.23 0.187 2.66 0.027 0.0 0.0 0.0 0.0 0.0 0.08.800 0.10 0.001 4.62 0.612 4.08 0.027 0.0 0.0 0.0 0.0 0.0 0.09.600 0.09 0.007 4.20 0.523 5.31 0.027 0.0 0.0 0.0 0.0 0.0 0.010.000 0.09 0.007 4.03 0.1195 5.88 0.027 0.0 0.0 0.0 0.0 0.0 0.011.200 0.08 0.001 3.58 0.1124 1.53 0.027 0.0 0.0 0.0 0.0 0.0 0.012.000 0.08 0.001 3.35 0.384 8.56 0.027 0.0 0.0 0.0 0.0 0.0 0.012.800 0.08 0.001 3.11 0.362 9.55 0.027 0.0 0.0 0.0 0.0 0.0 0.014.000 0.01 0.001 2.92 0.325 11.01 0.027 0.0 0.0 0.0 0.0 0.0 0.015.200 0.07 0.007 2.11 0.304 12.42 0.027 0.0 0.0 0.0 0.0 0.0 0.016.400 0.01 0.007 2.55 0.279 13.79 0.027 0.0 0.0 0.0 0.0 0.0 0.017.600 0.06 0.007 2.39 0.264 15.14 0.027 0.0 0.0 0.0 0.0 0.0 0.0
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9.6 Level Efficiencies for Thresholds in Telescope Elements A, B. C
and Scintillator

The entries in the following table have the significance:

Column 1, incident energy (MeV/nucleon)

Column 2, incident energy (MeV)

Column 3, incident energy, efficiency of thresholds #1 •••

I
I
I
I
I
I
I
I
I
I
I
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EFFICIENCIES OF 8 LEVELS IN THE 2 ABSOBBEB POR PABTICLES WITH Z = 2. AND A = 4.
( 0.042ftEV/NUC 0.052~EV/NUC 0.110!EV/NUC 0.231ftEV/NUC 0.595ftEV/NOC 1. 120ftEV/NOC 2.370!EV/NUC 5.300!EV/NUC

0.100 0.400 .1 0.8016 .2 0.3091 #3 0.0000 t4 0.0 .5 0.0 .6 0.0 t7 0.0 .8 0.00.108 0.432 .1 0.9561 .2 0.6411 t3 0.0000 t4 0.0 #5 0.0 #6 0.0 t7 0.0 #8 0.00.110 0.440 .1 0.9729 .2 0.7188 .3 0.0000 .4 0.0 .5 0.0 .6 . 0.0 n 0.0 .8 0.00.120 0.480 .1 0.9988 .2 0.9534 e s 0.0000 .4 0.0 .5 0.0 . .6 0.0 t7 0.0 .8 0.00.130 0.520 .1 1.0000 .2 0.9976 .3 0.0000 .4 .0.0 .5 0.0 .6 0.0 t7 0.0 18 0.00.140 0.560 .1 1.0000 .2 1.0000 .3 0.0001 .4 0.0 .5 0.0 #6 0.0 t7 0.0 .8 0.0
{ 0.150 0.600 .1 1.0000 .2 1.0000 .3 0.0056 .4 0.0 .5 0.0 .6 0.0 t7 0.0 .8 0.00.170 0.680 .1 1.0000 12 1.0000 .3 0.4758 .4 0.0 .• 5 0.0 .6 0.0 n 0.0 .8 0.00.180 0.720 .1 1.0000 12 1.0000 #3 0.8906 .4 0.0 .5 0.0 .6 0.0 t7 0.0 .8 0.0
r 0.200 0.800 .1 1.0000 .2 1.0000 13 0.9999 t4 0.0 .5 0.0 .6 0.0 n 0.0 .8 0.00.210 0.840 11 1.0000 .2 1.0000 13 1.0000 .4 0.0 .5 0.0 .6 0.0 t7 0.0 18 0.00~230 0.920 11 1.0000 .2 1.0000 t3 1.0000 #4 0.0000 .5 0.0 .6 0.0 t7 0.0 .8 0.00.250 1.000 .1 1.0000 .2 1.0000 .3 1.0000 .4 . 0.0000 .5 0.0 .6 0.0 t7 0.0 #8 0.00.270 1.080 ., 1.0000 12 1.0000 .3 1.0000 t4 0.0017 .5 0.0 .6 0.0 t7 0.0 .8 0.00.290 1.160 ., 1.0000 .2 1.0000 t3 1.0000 t4 0.4352 .5 0.0 .6 0.0 t7 0.0 .8 0.0
{ 0.320 1.280 11 1.0000 #2 1.0000 t3 1.0000 .4 1.0000 '5 0.0 .6 0.0 . t7 0.0 18 0.00.340 1.360 .1 1.0000 12 1.0000 #3 1.0000. 14 1.0000 .5 0.0 .6 0.0 t7 0.0 .8 0.00.370 1.480 .1 1.0000 .2 1.000,0 .3 1.0000 t4 1.0000 .5 0.0 t6 0.0 t7 0.0 .8 0.0
( 0.400 1.600 ., 1.0000 '2 1.0000 t3 1.0000 .4 1.0000 .5 0.0 .6 0.0 t7 0.0 .8 0.00.430 1.720 ., 1.0000 .2 1.0000 t3 1.0000 ·.4 1.0000 .5 0.0 .6 0.0 t7 0.0 .8 0.00.470 1.880 11 1.0000 '2 1.0000 .3 1.0000 .4 1.0000 .5 0.0 .6 0.0 t7 0.0 .8 0.0
( 0.500 2.000 ., 1.0000 .2 1.0000 t3 1.0000 til 1.0000 .5 0.0 .6 0.0 n 0.0 .8 0.00.550 2.200 ., 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 0.0 .6 0.0 t7 0.0 .8 0.00.590 2.360 ., 1.0000 .2 1.0000 .3 1.0000 t4 1.0000 .5 0.0000 .6 0.0 t7 0.0 .8 0.00.640 2.560 #1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 0.4144 .6 0.0 t7 0.0 .8 0.00.690 2.760 ., 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 '5 1.0000 .6 0.0 #7 0.0 .8 0.00.750 3.000 .1 1.0000 12 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 .6 0.0 n 0.0 .8 0.00.810 3.240 ., 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 .6 0.0 t7 0.0 .8 0.00.870 3.480 .1 1.0000 .2 1.0000 .3 1.0000 14 1.0000 .5 1.0000 .6 0.0 t7 0.0 .8 0.00.940 3.760 ., 1.0000 .2 1.0000 t3 1.0000 t4 1.0000 #5 1.0000 .6 0.0 t7 0.0 .8 0.01.000 4.000 .1 1.0000 .2 1.0000 t3 1.0000 t4 1.0000 #5 1.0000 .6 0.0 t7 0.0 .8 0.01.100 4.400 ., 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 .6 0.0000 t7 0.0 .8 0.01.190 4.760 #1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 17 0.0 .8 0.01.200 4.800 .1 1.0000 #2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 16 1.0000 #7 0.0 .8 0.01.300 5.200 #1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 t6 1.0000 n 0.0 .8 0.01.500 6.000 ., 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 #5 1.0000 .6 1.0000 t7 0.0 .8 0.01.600 6.400 11 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 #5 1.0000 16 1.0000 t7 0.0 .8 0.01.700 6.800 .1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 #5 1.0000 .6 1.0000 .7 0.0 .8 0.01.900 7.600 ., 1.0000 .2 1.0000 #3 1.0000 i4 1.0000 #5 1.0000 .6 0.9983 #7 0.0 .8 0.02.000 8.000 11 1.0000 #2 1.0000 .3 1.0000 #II 1.0000 #5 1.0000 .6 0.9879 #7 0.0 .8 0.02.200 8.800 .1 1.0000 .2 1.0000 t3 1.0000 .4 1.0000 #5 1.0000 .6 0.7063 #7 0.0 .8 0.02.400 9.600 .1 1.0000 .2 1.0000 t3 1.0000 .4 1.0000 #5 1.0000 .6 0.1009 t7 0.0 .8 0.02.500 10.000 .1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 #5 1.0000 .6 0.0156 #7 0.0 .8 0.02.800 11.200 .1 1.0000 .2 1.0000 t3 1.0000 .4 1.0000 #5 1.0000 .6 0.0000 #7 0.0 .8 0.03.000 12.000 .1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 #5 1.0000 .6 0.0000 t7 0.0 #8 0.03.200 12.800 ., 1.0000 .2 1.0000 .3 1.0000 t4 1.0000 #5 1.0000 #6 0.0000 n 0.0 .8 0.03.500 14.000 ., 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 .6 0.0 17 0.0 .8 0.03.800 15.200 ., 1.0000 .2 1.0000 .3 1.0000 #4 1.0000 #5 0.9949 #6 0.0 17 0.0 _ .8 0.04.100 16.400 ., 1.0000 .2 1.0000 13 1.0000 .4 1.0000 .5 0.9198 #6 0.0 t7 0.0 .8 0.0 Il ....4.400 17.600 .1 1.0000 .2 1.0000 1t3 1.0000 III 1.0000 #5 0.5445 .6 0.0 t7 0.0 .8 0.0 f;;

I

l.



(
EFPICIENCIES OF 8 LEVELS IN THE 2 ABSORBER POR PARTICLES WITH Z = 2. AND A = 4.4.800 19.200 ., 1.0000 12 1.0000 13 1.0000 t4 1.0000 .5 0.0691 16 0.0 .7 0.0 .8 0.0

( 5.200 20.800 ., 1.0000 #2 1.0000 13 1.0000 #4 1.0000 #5 0.0013 .6 0.0 #7 0.0 .8 0.05.600 22.400 #1 1.0000 .2 1.0000 #3 1.0000 14 1.0000 .5 0.0000 16 0.0 t7 0.0 #8 0.06.000 24.000 #1 1.0000 '2 1.0000 #3 1.0000 #4 1.0000 .5 0.0000 '6 0.0 #7 0.0 .8 0.•0
( 6.500 26.000 ., 1.0000 #2 1.0000 '3 1.0000 #4 1.0000 #5 0.0000 '6 0.0 #7 0.0 .8 0.07.100 28.400 #1 1.0000 #2 1.0000 #3 1.0000 #4 1.0000 #5 0.0 #6 0.0 #7 0.0 18 0.07.600 30.400 #1 1.0000 .2 1.0000 13 1.0000 #4 1.0000 .5 0.0 '6 0.0 17 0.0 .8 0.0
( 8.300 33.200 '11 1.0000 .2 1.0000 13 1.0000 .4 1.0000 #5 0.0 .6 0.0 '7 0.0 .8 0.08.900 35.600 #1 1.0000 #2 1.0000 '3 1.0000 .4 1.0000 .5 0.0 .6 0.0 17 0.0 .8 0.09.700 38.800 ., 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 0.0 '6 0.0 #1 0.0 .8 0.0
( 10.000 40.000 ., 1.0000 #2 1.0000 #3 1.0000 #4 1.0000 #5 0.0 '6 0.0 17 0.0 .8 0.011.000 44.000 #1 1.0000 #2 1.0000 #3 1.0000 #4 1.0000 '5 0.0 .6 0.0 .7 0.0 .8 0.012.000 48.000 It 1.0000 #2 1 .0000 t3 1.0000 14 0.9973 .5 0.0 '6 0.0 .7 0.0 .8 0.0
( 13.000 52.000 #1 1.0000 #2 1.0000 #3 1.0000 .4 0.9832 .5 0.0 .6 0.0 #7 0.0 .8 0.014.000 56.000 " 1.0000 .2 1.0000 t3 1.0000 #4 0.8559 .5 0.0 .6 0.0 .7 0.0 .8 0.015.000 60.000 It 1.0000 .2 1.0000 '3 1.0000 #4 0.5153 .5 0.0 .6 0.0 17 0.0 .8 0.0
( 16.000 64.000 #1 1.0000 #2 1.0000 .3 1.0000 .4 0.1182 .5 0.0 .6 0.0 #1 0.0 .8 0.018.000 12.000 #1 1.0000 #2 1.0000 t3 1.0000 #4 0.0033 '5 0.0 '6 0.0 .7 0.0 .8 0.019.000 76.000 #1 1.0000 .2 1.0000 '3 1.0000 #4 0.0002 #5 0.0 .6 0.0 17 0.0 .8 0.0
l 21.000 84.000 #1 1.0000 .2 1.0000 t3 1.0000 14 0.0000 .5 0.0 "6 0.0 .1 0.0 .8 0.022.000 88.000 ., 1.0000 '2 1.0000 t3 1.0000 #4 0.0000 #5 0.0 .6 0.0 t1 0.0 .8 0.024.000 96.000 ., 1.0000 #2 1.0000 t3 1.0000 14 0.0000 .5 0.0 '6 0.0 17 0.0 .8 0.0
f 26.000 104.000 ., 1.0000 .2 1.0000 '3 1.0000 '4 0.0000 .5 0.0 .6 0.0 17 0.0 .8 0.028 .•000 112.000 It 1.0000 .2 1.0000 t3 0.9995 .4 0.0 .5 0.0 .6 0.0 t1 0.0 .8 0.031.000 124.000 ., 1.0000 .2 1.0000 .3 0.9855 .4 0.0 .5 0.0 .6 0.0 t7 0.0 .8 0.0
( 33.000 132.000 ., 1.0000 .2 1.0000 t3 0.9313 t4 0.0 .5 0.0 .6 0.0 .1 0.0 .8 0.036.000 144.000 #1 1.0000 #2 1.0000 #3 0.7392 #4 0.0 #5 0.0 .6 0.0 .1 0.0 .8 0.039.000 156.000 #1 1.0000 .2 1.0000 t3 0.4408 .4 0.0 .5 0.0 .6 0.0 t7 0.0 .8 0.0
( 42.000 168.000 11 1.0000 .2 1.0000 t3 0.1936 #4 0.0 .5 0.0 '6 0.0 .1 0.0 .8 0.045.000 180.000 #1 1.0000 '2 1.0000 t3 0.0661 #4 0.0 '5. 0.0 '6 0.0 #7 0.0 .8 0.049.000 196.000 ., 1.0000 12 1.0000 #3 0.0118 14 0.0 .5 0.0 .6 0.0 11 0.0 .8 0.0
( 53.000 212.000 ., 1.0000 12 1.0000 .3 0.0019 t4 0.0 IS 0.0 .6 0.0 n 0.0 .8 0.057.000 228.000 ., 1.0000 12 0.9996 .3 0.0003 t4 0.0 #5 0.0 .6 0.0 11 0.0 .8 0.062.000 248.000 11 1.0000 .2 0.9972 '3 0.0000 .4 0.0 IS 0.0 #6 0.0 t1 0.0 '8 0.0
( 61.000 268.000 11 0.9997 12 0.9871 .3 0.0000 #4 0.0 .5 0.0 #6 0.0 .1 0.0 .8 0.012.000 288.000 ., 0.9986 .2 0.9638 t3 0.0000 .4 0.0 .5 0.0 .6 0.0 t1 0.0 .8 0.078.000 312.000 #1 0.9940 .2 0.9016 t3 0.0000 .4 0.0 .5 0.0 '6 0.0 t1 0.0 .8 0.0
( 85.000 340.000 ., 0.9194 #2 0.8040 t3 0.0000 #4 0.0 .5 0.0 .6 0.0 t1 0.0 .8 0.092.000 368.000 11 0.9499 .2 0.6165 t3 0.0000 .4 0.0 #5 0.0 16 0.0 11 0.0 .8 0.099.000 396.000 ., 0.8998 12 0.5318 #3 0.0000 #4 0.0 IS 0.0 .6 0.0 .1 0.0 .8 0.0
( 100.000 400.000 ., O. 8911 .2 0.5186 t3 0.0000 114 0.0 .5 0.0 #6 0.0 11 0.0 .8 0.0110.000 440.000 #1 0.1916 12 0.3543 t3 0.0000 .4 0.0 #5 0.0 #6 0.0 t1 0.0 .8 0.0120.000 480.000 #1 0.6115 .2 0.2342 #3 0.0000 t4 0.0 #5 0.0 #6 0.0 #1 0.0 .8 0.0
( 130.000 520.000 ., 0.5629 #2 O. 1521 113 0.0000 #4 0.0 #5 0.0 #6 0.0 .1 0.0 .8 0.0140.000 560.000 #1 0.4587 .2 0.0986 #3 0.0000 t4 0.0 #5 0.0 .6 0.0 #1 0.0 .8 0.0150.000 600.000 #1 0.3105 #2 0.0641 13 0.0000 #4 0.0 #5 0.0 .6 0.0 11 0.0 .8 0.0
( 110.000 680.000 ., 0.2389 #2 0.0290 #3 0.0 #4 0.0 .5 0.0 '6 0.0 #1 0.0 18 0.0180.000 120.000 t1 0.1923 12 0.0199 t3 0.0 #4 0.0 #5 0.0 .6 . 0.0 t1 0.0 .8 0.0190.000 160.000 #1 0.1554 #2 0.0139 .3 0.0 .4 0.0 #5 0.0 .6 0.0 t1 0.0 .8 0.0
(
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EFFICIENCIES
4.800
5.200
5.600
6.000
6.500
7.100
7.600
8.300
8.900
9.100

10.000
11.000
12.000
13.000
14.000
15.000
16.000
18.000
19.000
21.000
22.000
24.000
26.000
28.000
31.000
33.000
36.000
39~000
42.000
45.000
49.000
53.000
57.000
62.000
67.000
72.000
18.000
85.000
92.000
99.000

100.000
110.000
120.000
130.000
140.000
150.000
170.000
180.000
190.000

(
I

§l
f 'i'

(

(

(

(

(

(

(

(

OF 1 LEVELS IN THE 3 ABSORBER
19.200 #1 1.0000 #2. 1.0000 #3
20.800" 1.0000 .2 1.0000 .3
22.400 ., 1.0000 .2 1.0000 .3
24.000 .1 1.0000 .2 1.0000 .3
26.000 #1 1.0000 #2 1.0000 .3
28.400 #1 1.0000 .2 1.0000 #3
30.400" 1.0000 #2 1.0000 #3
33.20~Q..OO"~ 1,~00q{bOot-21.0000 jJ
3!f. 6&'&'.. t:~0~Oct2 1.0000 13
381.800 • t 09160(t2, 1.0000 .3
4<1.000 • "r O!O(H. 1.0000 .3411.000 • r; 0 oiM 1.0000 .3
4at.000 .~. ~ 00 00~1.0000 13
5~000 .1 r; 0 m 1.0000 1356~000 JO 11: 00 8 ~. 1.0000 .3
60~000 .1g 1~ 000 ~~ 1.0000 #3
64~000 '0 1£ 000 i!C 1.0000 .3
72#000 l 1 000 20 1.0000 #3
761000 19 1~ 000 .~20 1.0000 .3
84.000 10 't 000 120 1.0000 #3
88.000 10 't 000 20' 1.0000 13
96 000 1 1 000 20 1.0000 .3

104:000 19 1~ 000 ~O 1.0000 t3
112\000 10 't 000 0 1.0000. jJ
124 000 1 1 000 0 1.0000 .3
132:000 19 1i000 ~o 1.0000 #3
144',000 to'1.: 000 t40 1.0000 .3
156.~00 1.0 1 000 ~o 1.0000 jJ
168.:uOO 1.0 1. 00 ~o 1.0000 .3
180.~00 1.0" 00 t'l'o 1.0000 .3
196.-u00 1. 00 ~ 0 1.0000 .3
212.~00 1. 00 t&-O 1.0000 jJ
228. 00 '0 1. 00· ~ 0 1.0000 .3
248.00 '0" 00 f6!·01.0000 .3
268. 00 "0 1. 00 '6!'01.0000 #3
288.00 "0 1. 00 '~'O 1.0000 13
312. 00 "0 1. 00 '~'O 1.0000 13
340. 00 "0 1. 00 .~·O 1.0000 .3
368. 00 "0 1. 00 '~'O '~OOOO .3
396. 00 "0 1. 00 •.I~·O 1.0000 t3
400. 00 "0 1. 00 .~·O 1.0000 t3
440. 00 • '0 1. 00 'e'O 1.0000 #3
480. 00 • '0 1. 00 #{,'O1.0000 13
520.00 "0" 00 #,'01.0000 #3560.\900 # '0 1. 00 "0,.0000 .3
600.\900' '0" 00 "0,.000013
680.\900 • '0 1. 00 # '0,.0000 #3
720.<100 • '0" 00 • '0'.0000 13
160.dbo • 0'0 1. 0 ''0'0,.0000 .3

: 0'0 L. 0'0
I 0'0 L# 0'0
I 0'0 LI 0'0
I 0'0 L' 0'0
I 0'0 Li 0'0
I O'OLI 0'0
I 0'0 L. 0'0

0'0 LO 0'0
• ~nR/AaWOOL

FOR PARTICLES
1.0000 #4
1.0000 #4
1.0000 jq
1.0000 #4
1.0000 '4
1.0000 jq
1.0000 14
1.0000 14
1.0000 .4
1.0000 n
1.0000 .4
1.0000 .4
1.000p .4
1.0000 t4
1.0000 jq
1.0000 .4
1.0000 #4
1.0000 .4
1.0000 #4
1.0000 .4
1.0000 .4
1.0000 t4
1.0000 .4
1.0000 .4
1.0000· .4
1.0000 .4
1.0000 t4
1.0000 .4
1.0000 #4
1.0000 #4
1.0000 #4
1.0000 .4
1.0000 t4
1.0000 .4
1.0000 #4
1.0000 .4
1.0000 .4
1.001l0 t4
1.0000 t4
1.0000 .4
1.0000 .4
1.0000 #4
1.0000 t4
1.0000 .4
1.0000 .4
1.0000 #4
1.0000 .4
1.0000 .4
1.0000 #IJ

!fITH Z = 2.
1.0000 #5
1.0000 IS
1.0000 .5
1.0000 .5
1.0000 .5
1.0000 #5
1.0000 .5
1.0000 #5
1.0000 .5
1.0000 #5
1.0000 .5
1.0000 '5
1.0000 .5
1.0000 •• 5
1.0000 .5
1.0000 '5
1.0000'5
1.0000 .5
1.0000 .5
1.0000 .5
1.0000 .5
1.0000 .5
1.0000 .5
1.0000 .5
1.0000 .5
1.0000 .5
1.0000 #5
1.0000 .5
1.0000 .5
1.0000 #5
1.0000 .5
1.0000 .5
1.0000 .5
1.0000 .5
1.0000 .5
1.0000 #5
1.0000 #5
1.0000 .5
1.0000 '5
1.0000 .5
1.0000 #5
1.0000 15
1.0000 .5
1.0000 .5
1.0000 .5
1.0000 .5
1.0000 .5
1.0000 .5
1.0000 #5

AND A =
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
0.9997
0.1889
0.0661
0.0000
0.0000
0.0000

4.
.6
16
.6.6
.6
.6.6
.6.6
.6.6.6.6
.6.6
.6.6
.6
.6
.6
16.6
.6.6.6
16
16
.6
.6
#6
16
16.6
16
.6
#6
#6
#6
.6
16
.6.6
.6
.6.6.6
.6.6
.6

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
hOOOO
1.0000
1.0000
1.0000
1.0000
1.0000
1~0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
0.9325
0.0000
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

t1
t1
t1
t1
t1
t1
t1
t1
t1
t1
t1
t1
t1
t1
t1
t1
t1
t1
t7
t1
t1
t7
.1
t1
t7
t7
.1 .
.1
.7

. t1.7
#1
n
.1
n
t1
rt.7.1
t1
n
.1
#1.7
.1
t7
t7
.1
t1

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
0.4516
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
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EFFICIENCIES OF 5 LEVas IN THE 4 ABSORBER FOR PARTICLES WITH Z = 2. 4.AND A =
0.372ftEV/NUC0.745KEV/NUC 0.987ftEV/NUC1.737ftEV/NUC6.600ftEV/NUC

0.100 0.400 .1 0.0 .2 ' 0.0 .3 0.0 .4 0.0 .5 0.0 •0.108 0.432 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 •0.110 0.440 .1 0.0 .2 ' 0.0 .3 0.0 .4 0.0 .5 0.0 •0.120 0.480 .1 0.0 .2 0.0 .3 0.0 t4 0.0 .5 0.0 •0.130 0.520 .1 0.0 .2 0.0 .3 0.0 t4 0.0 .5 0.0 •0.140 0.560 .1 ,0.0 .2 0.0 .3 0.0 14 0.0 .5 ' 0.0 •0.150 0.600 .1 0.0 .2 0.0 .3 0.0 t4 0.0 .5 0.0 •0.170 0.680 .1 0.0 '2 0.0 .3 0.0 t4 0.0 .5 0.0 •
( 0.180 0.720 .1 0.0 .2 0.0 t3 . 0.0 14 0.0 .5 0.0 •0.200 0.800 #1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 •0.210 0.840 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 •
( 0.230 0.920 #1 o.o .2 0.0 .3 o~o .4 0.0 .5 0.0 •.0.250 1.000 .1 .0.0 .2 0.0 13 0.0 .4 0.0 .5 0.0 •0.270 1.080 .1 0.0 .2 0.0 .3 0.0 n 0.0 .5 0.0 •( 0.290 1.160 .1 0.0 .2 0.0 t3 0.0 14 0.0 .5 0.0 •.0.320 1.280 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •0.340 1.360 .1 0.0 .2 0.0 13 0.0 14 0.0 .5 0.0 •( 0~370 1.480 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •0.400 1.600 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 •0.430 1.720 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •( 0.470 1.880 .1 0.0 .2 0.0 t3 0.0 14 0.0 .5 0.0 •0.500 2.000 .1 0.0 .2 0.0 .'3 0.0 .4 0.0 .5 0.0" •0.550 2.200 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 •( 0.590 2.360 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •0.640 2.560 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •0.690 2.760 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •( 0.750 3.000 .1 0.0 .2 0.0 .3 0.0 .4 0.0 #5 0.0 •0.810 3.240 .1 0,0 .2 0.0 .3 0.0 t4 0.0 .5 0.0 •0.870 3.480 .1 0.0 .2 0.0 13· 0.0 .4 0.0 .5 0.0 •( '0.940 3.760 '1' 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •1.000 4.000 .1 0.0 .2 0.0 .3 0.0 t4 0.0 .5 0.0 •1.100 4.400 .1 0.0 .2 0.0 .3 0.0 t4 0.0 .5 0.0 •( 1.190 4.760 .1 0.0 .2 0.0 .3 0.0 t4 0.0 .5 0.0 •1.~OO 4.800 .1 0.0 .i 0.0 13 0.0 t4 0.0 #5 0.0 •1.300 5.200 .1 0.0" .2 0.0 13 o~o .4 0.0 .5 0.0 •« 1.500 6.000 .1 0.0 .2 0.0 t3 0.0 .4 0.0 .5 0.0 •1.600 6.400 .1 0.0 .2 0.0 #3 0.0 IQ 0.0 #5 0.0 •1.700 6.800 .1 0.0 .2 0.0 #3 0.0 14 0.0 .5 0.0 It
( 1.900 7.600 .1 0.0 .2 0.0 ' #3 0.0 14 0.0 .5 0.0 •2.000 8.000 #1 0.0 #2 0.0 .3 0.0 .4 0.0 .5 0.0 #

2.~200 8.800 .1 0.0 .2 0.0 t3 0.0 .4 0.0 .5 0.0 #
( 2.400 9.600 til 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 •2.500 10.000 .1· 0.0 #2 0.0 13 0.0 t4 0.0 .5 0.0 It

2.800 11.200 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •« 3.000 12.000 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •3.200 12.800 .1 0.0 .2 0.0 #3 0.0 t4 0.0 .5 0.0 •3.500 14.000 .1 0.0 .2 0.0 13 0.0 .4 0.0 #5 0.0 #
( 3.800 15.200 .1 0.0 .2 0.0 13 0.0 t4 0.0 #5 0.0 #

4.100 16.400 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 •4.400 17.600 11 0.0 .2 0.0 #3 0.0 14 0.0 #5 0.0 •
( I~

$
I

(



gPFICIBICIBS OP .5 LEVELS IR TB! 4 ABSORBB! POB PARTICLBS WITH Z = 2. AIfD A = 4.4.800 19.200 ., 0.0 .2 0.0 U 0.0 til 0.0 .5 0.0
( 5.200 20.800 ., 0.0 .2 0.0 U 0.0 til 0.0 .5 0.05 •.600 22.1100 ., 0.0 .2 0.0 U 0.0 til 0.0 .5 0.06.000 24.000 ., 0.0 .2 0.0 U 0.0 til 0.0 -.5 0.0
( 6.500 26.000 ., 0.0 .2 0.0 U 0.0 til 0.0 .5 0.07.100 28.400 ., 0.0 .2 0.0 U 0.0 til 0.0 .5 0.07.600 30.400 ., 0.0 12 0.0 U 0.0 III 0.0 IS 0.0( 8.300 33.200 ., 0.0 .2 0.0 U 0.0 til 0.0 '5 0.08.900 35.600 ., 0.0 .2 0.0 U 0.0 til 0.0 IS 0.09.100 38.800 ., 0.0 t2 0.0 U 0.0 III 0.0 .5 0.0
( '10.000 40.000 ., 0.0 .2 0.0 U 0.0 ... 0.0 .5 0.011.000 44.000 ., 0.0 t2 0.0 U 0.0 ... 0.0 .5 0.012.000 48.000 ., 1.0000 .2 1.0000 13 1.0000 tit 1.0000 .5 0.0f . 11.000 52.000 It 1~0000 t2 1.0000 U 1.0000 t4 1.0000 .5 0.014.000 56.000 It 1.0000 12 1.0000 13 . 1·.0000 .11 1.0000 .5 1.000015.000 60.000. It 1.0000 .2 1.0000 U 1.0000 .4 1.0000 .5 1.0000( 16.000 64.000 ., 1.0000 .2 1.0000 U 1.0000 11& 1.0000 .5 1.000018.000 72.000 It 1.0000 .2 1.0000 U 1.0000 .4 1.0000 .5 1.000019.000 76.000 ., 1.0000 .2 1.0000 t3 1.0000 14 1.0000 .5 1.0000• 21.000 84.000 ., 1.0000 .2 1.0000 U 1.0000 III 1.0000 .5 1.000022.000 88.000 ., 1.0000 .2 1.0000 13 1.0000 III 1.0000 '5 1.000024.000 96.000 ., 1.0000 .2 1.0000 U 1.0000 III 1.0000 .5 1.0000 •( 26.000 104.000 . ., 1.0000 .2 1.0000 U 1.0000 t4 1.0000 .5 1.0000 •28.000 112.000 It 1.0000 .2 1.0000 U 1.0000 14 1.0000 .5 1.0000 •.31.000 124.000 It 1.0000 .2 1.0000 U 1.0000 14 1.0000. '5 1.0000 •( 33.000 132.000 ., 1.0000 .2 1.0000 U 1.0000 III 1.0000 .5 1.0000 •36~000 144.000 It 1.0000 .2 1.0000 U 1.0000 .4 1.0000 .5 1.000039.000 156.000 It 1.0000 .2 1.0000 U 1.0000 14 1.0000 .5 1.0000
( 42.000 168.000 It 1.0000 '2 1.0000 t3 1.0000 14 1.0000 .5 1.000045.000 180.000 ., 1.0000 .2 1.0000 U 1.0000 III 1.0000 .5 1.000049.000 19.6.000 It 1.0000 .2 1.0000 t3 1.0000 14 1.0000 .5 1.0000
{ 53.,000 212.000 ., 1.0000 '2 1.0000 .3 1.0000 III 1.0000 .5 0.000157.000 228.000 ., 1.0000 .2 1.0000 .3 1.0000 14 1.0000 .5 0.062.000 248.000 ., 1.0000 .2 1.0000 U 1.0000 11& 1.0000 .5 0.0
( 67.000 268.000 ., 1.0000 .2 1.0000 U 1.0000 .4 1.0000 .5 0.072.000 288.000 It 1.0000 .2 1.0000 U 1.0000 .4 1.0000 .5 0.078. 000 312.000 ., 1.0000 .2 1.0000 t3 1.0000 14 1.0000 '5 0.0
( 85.000 340.000 ., 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 0.092.000 368.000 It 1.0000 .2 1.0000 U 1.0000 11& 1.0000 .5 0.099.000 396.000 It 1.0000 .2 1.0000 t3 1.0000 .4 1.0000 .5 0.0
( 100.000 400.000 ., 1.0000 .2 1.0000 .3 1.0000 14 1.0000 .5 0.0110.000 440.000 It 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 '5 0.0 •120.000 480.000· ., 1.0000 .2 1.0000 .3 1.0000 14 1.0000 .5 0.0 •( 130.000 520.000 It 1.0000 '2 1.0000 .3 1.0000 .4 1.0000 .5 0.0 •140.000 560.000 It 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 0.0 •150.000. 600.000 ., 1.0000 .2 1.0000 .3 1.0000 . III 1.0000 '5 0.0 •( 170.000 680.000 It 1.0000 .2 1.0000 '3 1.0000 .4 1.0000 .5 0.0 •180.000 720.000 It 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 0.0 •190.000 760.000 ., 1.0000 .2 1.0000 t3 1.0000 14 1.0000 .5 0.0 •(
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EFFICIENC!ES OF 1 LEV n.s !N THE 6 ABSORBER FOR PARTICLES WITH Z = 2. AND A = 4.

0.125I!EV/NUC
0.100 0.400 .1 0.0 •0.108 0.432 11 0.0 t
0.110 0.440 .1 0.0 •0.120 0.480 11 0.0 t
O~ 130 0.520 .1 0.0 •

( 0•.140 0.560 .1 0.0 •0.150 0.600 .1 0.0 •0.170 0.680 .1 0.0 t
0.180 0.720 .1 0.0 •0.200 0.800 .1 0.0 1
0.210 0.840 .1 0.0 •0.230 0.920 .1 0.0 t
0.250 1.000 .1 0.0 1
0.210 1.080 .1 0.0 t

( 0.290 1.160 11 0.0 t
0.320 1.280 .1 0.0 1
0.340 1.360 11 0.0 •

{ 0.310 1.480 .1 0.0 •0.400 1.600 .1 0.0 •0.430 1.120 .1 0.0 1
.. 0.410 1.880 11 0.0 •0.500 2.000 .1 0.0 t

0.550 2.200 .1 0.0 •0.590 2.360 11 0.0 t
0.640 2.560 .1 0.0 •0~690 2.160 11 0.0 •0.750 3.000 .1 0.0 1
0.810 3.240 11 0.0 •0.810 3.480 .1 0.0 1
0.940 3.760 .1 0.0 t
1.000 4.000 11 0.0 •1.100 4.400 11 0.0 I.
1.1'90 4.160 .1 0.0 •1.200 4.800 .1 0.0 1
1.300 5.200 11 0.0 •1.500 6.000 11 0.0 1
1.600 6.400 #1 0.0 •1.100 6.800 .1 0.0 1
1.900 1.600 .1 0.0 #
2.000 8.000 .1 0.0 t
2.200 8.800 11 0.0 •2.400 9.600 .1 0.0 •2.500 10.000 .1 0.0 •2.800 11.200 11 0.0 1

t 3.000 12.000 t1 0.0 •3.200 12.800 .1 0.0 t
3.500 14.000 #1 0.0 1
3.800 15.200 11 0.0 •4.100 16.400 11 0.0 t
4.400 17.600 11 0.0 1
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EFFICIENCIES OF 1 LEVELS IN THE 6 ABSORBER FOR PARTICLES WITH Z = 2. AND A = 4.
4.800 19.200 11 0.0 1
5.200 20.800 11 0.0 •5.600 22.400 .1 0.0 •6.000 24.000 #1 0.0 1
6.500 26.000 #1 0.0 1
7.100 28.400 .1 0.0 •7.600 30.400 11 0.0 1
8.300 33.200 11 0.0 1
8.900 35.600 11 0.0 . 1
9.700 38.800 #1 0.0 1

( 10.000 40.000 11 0.0 1
11.000 44.000 11 0.0 #
12.000 48.000 #1 0.0 #

( 13.000 52.000 #1 0.0 1
14.000 56.000 11 0.0 1
15.000 60.000 #1 0.0 1
16.000 64.000 #1 0.0 1
18.000 72.000 11 0.0 1
19.000 76.000 #1 0.0 #
21.000 84.000 #1 0.0 #
22.000 88.000 11 0.0 1
24.000 96.000 #1 0.0 1
26.000 104.000 11 0.0 •28.000 112.000 .1 0.0 1
31.000 124.000 11 0.0 •

( 33.000 132.000 11 0.0 •36.000 144.000 .1 0.0 •39.000 156. 000 11 0.0 1
42.000 168.000 11 0.0 •45.000 180.000 11 0.0 1
49.000 196.000 .1 0.0 #
53.000 212.000 #1 0.0 #
57.000 228.000 11 0.0 #
62.000 248.000 11 0.0 II
67.000 268.000 11 0.0 1
72.000 288.000 111 0.0 •18.000 312.000 #1 0.0 II
85.000 340.000 #1 0.0 •92.000 368.000 111 0.0 II
99.000 396.000 11 0.0 #

100.000 400. 000 .1 0.0 •110.000 440.000 11 0.0 1
120.000 480.000 11 0.0 1
130.000 520.000 11 0.0 1
140.000 560.000 11 0.0 1
150.000 600.000 #1 1.0000 1
170.000 680.000 #1 1.0000 1
180.000 120.000 11 1.0000 1
190.000 760.000 111 1.0000 1
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9.1 Alpha-Channel and P-Channel Efficiencies for Alpha Particles

The following table given the efficiencies of the P-channels (columns

2 through 12) as functions of incident energy in MeV/nucleon (column 1)

and MeV (column 13). Column 1 and 13 are identical for protons, of course,

but for alphas and other heavier nuclei the two entries are not redundant.
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EINe Pl P2 P3 P4 P5 P6 P7 .P8 P9 ·Pl0 Pll ALPHA 1 ALPHA 2 ALPHA 3

4.8000 0.0 0.0 0.0 0.0 p.o 1.000 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 19.200
( 5.2000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.800

5.6000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22.400
6.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 .0.0 0.0 0.0 0.0 0.0 0.0 24.000
6.5000 0.0 0.0 o~o 0.0 0.0 1.000 • 0.0 0.0 0.0 0.0· 0.0 o~o 0.0 0.0 26~000
1.1000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ·0.0 28.400
1.6000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.400

( 8.3000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 33.200
8.9000 0.0 0.0 0.0 0.0 O~O ··1.000 0.0 .0.0 0.0 0.0 0.0 0.0 0.0 0.0 35.600
9.1000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 38.800

10.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 40.000
11.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 44.000
12.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 48.000
13.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 52.000
14.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 56.000
15.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 60.000
16.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 64.000
18.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.000
19.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.000

( 21.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 84.000
22.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0..0 0.0 0.0 0.0 0.0 88.000
24.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 96.000

( 26.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 104.000
28.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 112.000
31.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 124.000
33.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 132.000
36.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 144.000
39.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 156.000
42.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 168.000
45.0000 0.0 0.0 0.0 O~O 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 180.000
49.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 196.000
53.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 212.000
51.0000 0.0 0.0 0.0 0.0 0.0 .'O. 932 0.061. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 228.000
62.0000 0.0 0.0 0.0 0.0 0.0 0.000 1.000 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 248.000
61.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 268.000
12.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 288.000
18.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 312.000
85.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 340.000
92.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 368.000
99.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 396.000

100.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 400.000
110.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 440.000
120.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.000 0.0 0.0 0.0 0.0 0.0 0.0 480.000
130.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.000 0.0 0.0 0.0 0.0 0.0 0.0 520.000
140.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.189 0.211 0.0 0.0 0.0 0.0 0.0 0.0 560.000
150.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 600.000
170.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 680.000
180.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 120.000
190.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 160.000

I
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~INC ALPHA 4 ALPHA 5 ALPHA 6
0.1000 0.0 0.0 0.0 0.400 I0.1080 0.0 0.0 0.0 0.4320.1100 0.0 0.0 0.0 0.440 .0.1200 0.0 0.0 0.0 0.4800.1300 0.0 0.0 0.0 0.5200.1400 0.0 0.0 0.0 0.5600.1500 0.0 0.0 0.0 0.~00( 0.1100 0.0 0.0 0.0 0.6800.1800 0.0 0.0 0.0 0.7200.2000 0;0 O~O 0.0 0.800(" 0.2100 0.0 0.0 0.0 0.8400.2300 0.0 0.0 0.0 0.9200.2500 0.0 0.0 0.0 1.000

( 0.2700 0.0 0.0 0.0 1.0800.2900 0.0 0.0 0.0 1.1600.3200 0.0 0.0 0.0 1.2800.3400 0.0 0.0 0.0 1.3600.3700 0.0 0.0 0.0 1.4800.4000 0.0 0.0 0.0 1.600( 0.4300 0.0 0.0 0.0 1.7200.4700 0.0 0.0 0.0 1.8800.5000 0.0 0.0 0.0 2.000( 0.5500 0.0 0.0 0.0 2.2000.5900 0.0 0.0 0.0 2.3600.6400 0.0 0.0 0.0 2.560( 0.6900 0.0 0.0 0.0 2.7600.7500 0.0 0.0 0.0 3.0000.8100 0.0 0.0 0.0 3.240( 0.8700 0.0 0.0 0.0 3. lui00.9400 0.0 0.0 0.0 3.7601.0000 0.0 0.0 0.0 4.0001.1000 0.0 0.0 0.0 4.4001.1900 0.0 0.0 0.0 4.7601.2000 0.0 0.0 0.0 4.800
( 1.3000 0.0 0.0 0.0 5.2001.5000 0.0 0.0 0.0 6.0001.6000 0.0 0.0 0.0 6.400( 1.7000 0.0 0.0 0.0 6.8001.9000 0.0 0.0 0.0 7.6002.0000 0.0 0.0 0.0 8.000
( 2.2000 0.0 0.0 0.0 8.8002.4000 0.0 0.0 0.0 9.6002.5000 0.0 0.0 0.0 10.0002.8000 0.0 0.0 0.0 11.2003.0000 0.0 0.0 0.0 12.0003.2000 0.0 0.0 0.0 12.800( 3.5000 0.0 0.0 0.0 14.0003.8000 0.0 0.0 0.0 15.2004.1000 0.0 0.0 0.0 16.4004.4000 1.000 0.0 0.0 17.600

~----------------~-
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(

EINe ALPHA 4 ALPHA 5 AlPHA .6
4.8000 . '.000 0.0 0.0 19.200
5.2000 1.000 0.0 0.0 .20.800
5.6000 1.000 0.0 0.0 22.400
6.0000 1.000 0.0 0.0 24.000
6.5000 1.000 0.0 0.0 26.000
1.1000 1.000 0.0 0.0 28.400
1.6000 1.000 0.0 0.0 30.400
8.3000 1.000 0.0 0.0 33.200
8.9000 1.000 0.0 0.0 35.600
9.1000 1.000 0.0 0.0 38.800

( 10.0000 1.000 0.0 0.0 40.000
11.0000 1.000 0.0 0.0 44.000
12.0000 0.0 0.0 0.0 48.000

{ 13.0000 0.0 0.0 0.0 52.000
14.0000 0.0 1.000 0.0 56.000
15.0000 0.0 1.000 0.0 60.000

( 16.0000 0.0 1.000 0.0 64.000
18.0000 0.0 1.000 0.0 12.000
19.0000 0.0 1.000 0.0 16.000

( 21.0000 0.0 1.000 0.0 84.000
22.0000 0.0 1.000 0.0 88.000
24.0000 0.0 1.000 0.0 96.000

( 26.0000 0.0 0.458 0.542 104.000
28.0QOO 0.0 0.0 1.000 112.000
31.0000 0.0 0.0 1.000 124.000
33.0000 0.0 0.0 1.000 132.000
36.0000 0.0 0.0 1.000 144.000
39.0000 0.0 0.0 1.000 156.000
42.0000 0.0 0.0 1.000 168.000
45.0000 0.0 0.0 1.000 180.000
49.0000 0.0 0.0 1.000 196.000

( 53.0000 0.0 0.0 0.000 212.000
51.0000 0.0 0.0 0.0 228.000
62.0000 0.0 0.0 0.0 248.000

; ( 61.0000 0.0 0.0 0.0 268.000
12.0000 0.0 0.0 0.0 288.000
18.0000 0.0 0.0, 0.0 312.000

( 85.0000 0.0 0.0 0.0 340.000
92.0000 0.0 0.0 0.0 368.000
99.0000 0.0 0.0 0.0 396.000

100.0000 0.0 0.0 0.0 400.000
110.0000 0.0 0.0 0.0 440.000
120.0000 0.0 0.0 0.0 480.000

( 130.0000 0.0 0.0 0.0 520.000
140.0000 0.0 0.0 0.0 560.000
150.0000 0.0 0.0 0.0 600.000

( 110.0000 0.0 0.0 0.0 680.000
180.0000 0.0 0.0 0.0 120.000
190.0000 0.0 0.0 0.0 160.000

I
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10. Response of Telescope to Nitrogen I
10.1 Table for Nitro en in Silicon for .2 to o

IThe units of "Range" and "Straggling" in the following table

are £!!l. "Straggling" is an approximation to the rms fluctuation of I
the range distribution and is included here only incidently. No

Isubsequent use is made of "straggling" in later calculations. Fluct-

uations in the energy loss signal are accounted for by a different Imethod.

I
I
I
I
I
I
I
I
I
I
I·
I
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RANGE-ENERGY TABLE FOR Z = 7.000AND A = 14.000PARTICLES IN SILlCN

C. . ENERGY FANGE STRAGGLING
0.2000 0.000313 0.000002
0.2100 0.000324 0.000002
0.2300 0.000345 0.000003
0.2500 0.000365 0.000005
0.2700 0.000385 0.000005
0.2900 0.000405 0.000005
0.3100 0.000425 0.000005
0.3400 0.000455 0.000004
0.3700 0.000485 0.000003
0.4000 0.000514 0.000002
0.4300 0.00051111 0.000002
0~4600 0.000573 0.000002
0.5000 0.000612 0.000003
0.5400 0.·000651 0.000003
0.5900 0.000701 0.000003
0.6400 0.000751 0.000003
0.6900 0.000801 0.000003
0.7400 0.000852 0.000003
0.8000 0.000912 0.000003
0.8700 0.000985 0.000004
0.9400 0.001059 0.0000011
1.0000 0.001122 0.000004
1.1000 0.001231 0.000006
1.1900 0.001330 0.000009
1.2000 0.001341 0.000010
1.3000 0.001453 0.000011
1.5000 0.001686 0.000008
1.6000 0.001803 0.000007
1.7000 0.001929 0.000007
1.8000 0.002055 0.000007
2.0000 0.002309 0.000008
2.2000 0.002584 0.000014
2.3000 0.002723 0.000017
2.5000 0.003004 0.000026
2.7000 0.003310 0.000022
3.0000 0.003780 0.000018
3.2000 0.0011100 0.000016
3.5000 0.004624 0.000018
3.8000 0.005163 0.000020
4.1000 0.005728 0.000022
4.4000 0.006332 0.000024
4.8000 0.0071611 0.000028
5.1000 0.007818 0.000030
5.6000 0.00S982 0.000035

l 6.0000 0.009950 0.000039
6.5000 0.011250 0.000043
7.0000 0.012605 0.000049
7.6000 0.014346 0.000055
8.2000 0.016181 0.000062
8.9000 0.018453 0.000070

I
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(
7.000AND A = 14.000PARTICLES IN SILICNRANGE-ENERGY TABLE FOR Z =

ENERGY RANGE STRAGGLING
9.6000 0.020871 0.000079

10.0000 0.022307 -0.000085
11.0000 0.02€109 0.000098
12.0000 0.030189 0.000113
13.0000 0.034377 0.000129

( 14.0000 0.038817 0.000145
15.0000 0.043511 0.000162
16.0000 0.048452 0.000180

( 17.0000 0.053644 0.000199
19.0000 0.064746 0.000238
20.0000 0.070658 0.000259
22.0000 0.083185 0.000303
24.0000 0.09E642 0.000350
26.0000 0.111010 0.000400
28.0000 0.126274 0.000452
30.0000 0.142425 0.000507
33.0000 0.16S267 0.000594
36.0000 0.196028 0.000687
39.0000 0.225660 0.000786
42.0000 0.257139 0.000889

( 45.0000 0.290401 0.000998
49.0000 0.337538 0.001151
53.0000 0.387747 0.001313
57.0000 0.440975 0.001483
62.0000 0.511665 0.001708
67.0000 0.586858 0.001944
72.0000 0.666454 0.002193
78.0000 0.761620 0.002506
84.0000 0.814714 0.002836
91.0000 1.001262 0.003240
99.0000 1.16S119 0.003726

100.0000 1.188946 0.003789
110.0000 1.405287 0.004436
120.0000 1.63€189 0.005119
130.0000 1.881188 0.005838

( 140.0000 2.139798 0.006590
150.0000 2.411409 0.007373
170.0000 2.992023 0.009027
180.0000 3.300178 0.009896
190.0000 3.619732 0.010791
210.0000 4.291338 0.012652
230.0000 5.004015 0.014604
250.0000 5.155204 0.016638
270.0000 6.542566 0.018747
290.0000 1.363897 0.020927
310.0000 8.211212 0.023169
340.0000 9.553014 0.026642
370.0000 10.951100 0.030234
390.0000 11.915023 0.032687

NU~BER OF INPUT PARTICLES SELECTED = 1 I

( ....
VI
0\

PARTICLE TYPES SELECTED ARE 9 I

-------.--- ------- -
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I 10.2 Telescope Stack Parameters

This table summarizes the properties of the Proton-Electron-Telescope

I for particle incident parallel to the telescope axis. Detector and elec-

I
tronic noise and thickness inhomogeneity are included in the calculation

of the passband edge shapes. Computer runs for particles with oblique in-

I
I

cidenc~ were made and the results showed no important quantitative or qual-

itative differences from those tabulated herein. The entries in the table

are self-explanatory except for the second row wherein the absorber type

I
I
I

is given. "3." denotes nickel; "2." denotes silicon; and "4." denotes a

tungsten alloy block. The tungsten penetration is calculated approximately

from the range-energy relations for gold and the effective thickness is

chosen to match .the experimentally measured penetration energy for protons.

The passbands are relatively insensitive to the details of the last two

I
I
I

absorbers. The elements of the telescope are as follows: nickel foil light

shield, nominal 40.micron detector, nominal 900 micron detector, nominal

2700 micron detector, nominal 2 cm tungsten alloy absorber, anticoincidence

cup. The anticoincidence cup is plastic scintillator and is used to place

a maximum upper limit to the passbands due to complete penetration of the

I
telescope. The veto effect of the scintillator is simulated by including

-a .5 MeV threshold in a .5 cm silicon slab. This procedure adequately

I represents the experimental passbands and is used for simplicity here.

I
I
I
I



(
PARAMETERS OF ABSORBER STACK

( ABSORBER THICKNESSES,MICFCNS 0.347 38.700 900.000 2700.000 14572.992 5000.000
ABSORBER MATERIAL 3. 2. 2. 2. 4. 2.
THICKNESS VARIATION, MICRONS 0.0100 3.8700 5.0000 10.0000 0.0 50.0000

( CONICAL HALF ANGLE, DEGREES 0.0 0.0 0.0 0.0 0.0 0.0
DETECTOR NOISE, MEV 0.0 0.070 0.027 0.023 0.0 0.100
ELECTRONIC NOISE,MEV 0.0 0.0 0.0 0.0 0.0 0.0
NUMBER OF THRESHOLDS SET 0.0 8.0 7.0 5.0 0.0 1.0
THRESHOLD LEVEL NO. MEV 1 0.0 0.1700 0.1960 1.4900 0.0 0.5000
THRESHOLD LEVEL NO. MEV 2 0.0 0.2100 0.2090 2.9800 0.0 0.0
THRESHOLD LEVEL NO. MEV 3 0.0 0.4400 0.4560 3.9500 0.0 0.0
THRESHOLD LEVEL NO.MEV 4 0.0 0.9250 0.8090 6.9500 0.0 0.0
THP.ESHOLD LEVEL NO.MEV 5 0.0 2.3800 3.8200 26.4000 0.0 0.0
THRESHOLD LEVEL NO. MEV 6 0.0 4.4800 1.5100 0.0 0.0 0.0
THRESHOLD LEVEL NO. MEV 7 0.0 9.4800 14.8000 0.0 0.0 0.0
THRESHOLD LEVEL NO. MEV 8 0.0 21.2000 0.0 0.0 0.0 0.0

( AVERAGE PROJECTED DEPTH,HIC 0.347 38.700 900.000 2700.000 14512.992 5000.000
EST.RHS VAFN.PROJ.DEFTH,MIC 0.0 0.0 0.0 0.0 0.0 0.0
NET RMS THICKNESS VARN. (MIC) 0.0100 3.8700 5.0000 10.0000 0.0 50.0000
LOWER LIMIT THICKNESS (MIC) 0.337 34.830 895.000 2689.999 14572.992 4949.999
UPPER LIMIT THICKNESS (MIC) 0.357 42.570 904.999 2110.000 14572.992 5050.000

t
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I

I 10.3 Logical Definitions ofZ1, Z2, and Alpha-Channels

The following table, when used with the preceeding (Section 9.3)

I swmnary of the telescope parameters, completely defines the P-channels for

I the telescope. The interpretation of the entries of the table is that the

numbers when taken in groups of three represent absorber number, threshold

I
I

number, logical yes or no. The label of each channel is the last column on

the right. For example, the first row of the table represents the channel

P1 with the functions A2 Aj 'B'2' M. Plus one equals "yes" and minus one equals

I "no". The. channels then represent the logical intersection of the thresho Id .

efficiencies.

I
I
I
I
I
I
I
I
I
I
I
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LOG!C TABLE FOR 8 CHANNELS

2 1 1 3 2 -1 6 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Z1

2 8 1 3 2 -1 .6 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Z2

2 5 1 2 6 -1 3 2 -1 6 1 -1 0 0 0 0 0 0 0 0 0 0 0 o ALPHA

2 6 1 3 2 -1 6 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .--0 ALPHA 2

2 5 1 3 2 1 3 1 -1 6 1 -1 0 0 0 0 0 0 0 0 0 0 0 o ALPHA 3

2 1 1 3 1 1 " 1 -1 6 1 -1 0 0 0 0 0 0 0 0 0 0 0 o ALPHA "

3 1 1 4 5 1 6 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o ALPHA 5

3 5 1 3 1 -1 " 5 1 6 1 -1 0 0 0 0 0 0 0 0 0 0 0 o ALPHA 6
(

(

,I-------------------
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I 10.4 Intrinsic Fluctuations in Energy Losses of Nitrogen in Telescope
Elements

I From left to right in the table the entries are: Z of projectile,

A of projectile, standard deviations in KeV/nucleon of the energy loss

I signal in each of the telescope elements. The calculation is based on an

I
I

approximation of Bohr for the statistical fluctuations expected when the

particle is well above the absorber penetration energy. The subsequent

calculations of the passbands utilize this fluctuation as one source of

the width of the energy loss signal.

I
I
I
I
I
I
I
I
I
I
I
I



7. 14. 0.909 5.020 24.208 41.930 251.602 57.060

INTRINSIC PLUCTUATIONS IN ENERGY LCSS(KEV/NUC) CALC PRO! BOHR POR!ULA
Z A

(

I
I-'
~
I
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I 10.5 Energy Losses of Nitrogen Nuclei Incident on Telescope Elements

These tables are tabulations of the energy loss versus incident

I energy for each of the elements of the telescope. The entries labelled

I DD~LTAE1, DDELTAE2, etc., are estimates of the FWHM of the energy loss

signal which has contributions from detector noise, e1ectronfc noise,

I
I

thickn~ss inhomogeneity, and intrinsic statistical fluctuations.

I
I
I
I
I
I
I
I
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I
I
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(
ENERGY LOSS TABLE FOR PART!CLES OF Z = 7. AND A = 1IJ.

EINC DELTAEl DDELTEl DELTAE2 DDELTE2 DELTAE3 DDELTE3 DBLTAEIJ DDELT~ DELTAEs DDELTEs DELTAE6 DDELTE6 DELTAE
( 0.200 0.073 0.002* 0.127 0.005* 0.0 0.0 • 0.0 0.0 * 0.0 0.0 • 0.0 0.0 •

0.210 0.07IJ 0.002* 0.136 0.005· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • 0.0 0.0 -0.230 0.016 0.002- O.lsIJ 0.005- 0.0 0.0 - 0.0 0.0 - 0.0 0.0 • 0.0 0.0 -0.250 0.079 0.002* 0.171 0.005- 0.0 0.0 - 0.0 0.0 - 0.0 0.0 *. 0.0 0.0 -0.210 0.080 0.002* 0.190 0.005* 0.0 0.0 - 0.0 0.0 - 0.0 0.0 * 0.0 0.0 -0.290 0.082 0.002* 0.208 0.005- 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - 0.0 0.0 -0.310 0.083 0.002* 0.227 0.005- 0.0 0.0 - 0.0 0.0 • 0.0 0.0 - 0.0 0.0 - I-'
( 0

0.3IJO 0.085 0.002· 0.255 0.005- 0.0 0.0 • 0.0 0.0 • 0.0 0.0 * 0.0 0.0 • \JI

0.370 0.086 0.002- 0.28IJ 0.005- 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - 0.0 0.0 • I-'

0.400 0.088 0.003· 0.312 0.005* 0.0 0.0 * 0.0 0.0 - 0.0 0.0 * 0.0 0.0 -0.430 0.088 0.002* 0.342 0.005* 0.0 0.0 - 0.0 0.0 - 0.0 0.0 * 0.0 0.0 - t-i
::>"

0.460 0.089 0.003* 0.371 0.005* 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • (1)

( 0.500 0.090 0.003- 0.IJ10 0.005- 0.0 0.0 * 0.0 0.0 - 0.0 0.0 • 0.0 0.0 - c:::os
0.540 0.091 0.003- 0.IJ49 0.005- 0.0 0.0 * 0.0 0.0 - 0.0 0.0 • 0.0 0.0 - ,...

rt

0.590 0.091 0.003· 0.499 0.005· 0.0 0.0 • 0.0 0.0 - 0.0 0.0 • 0.0 0.0 • CIl

( 0.640 0.091 0.003* 0.SIJ9 0.005* 0.0 0.0 - 0.0 0.0 - 0.0 0.0 • 0.0 0.0 - 0
Hl

0.690 0.091 0.003* 0.599 0.005* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 • 0.0 0.0 - rt

0.140 0.091 0.003* 0.649 0.005· 0.0 0.0 - 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - ::>",...
0.800 0.091 0.003- 0.709 0.005- 0.0 0.0 - 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - rn

0.870 0.091 0.003* 0.779 0.005- 0.0 0.0 • 0.0 0.0 - 0.0 0.0 • 0.0 0.0 - t-i
II>

0.940 0.090 0.003· 0.850 0.005· 0.0 0.0 * 0.0 0.0 • 0.0 0.0 • 0.0 0.0 * a-.....
1.000 0.088 0.003· 0.912 0.005* 0.0 0.0 - 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - (1)

1.100 0.087 0.002· 1.013 0.005· 0.0 0.0 - 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - II>
11

1.190 0.088 0.003· 1.102 0.005* 0.0 0.0 * 0.0 O~O • 0.0 0.0 • 0.0 0.0 • (1)

1.200 0.088 0.003- 1.112 0.005· 0.0 0.0 - 0.0 0.0 • 0.0 0.0 - 0.0 0.0 • ,...
:os

1.300 0.086 0.003- 1.211J 0.005- 0.0 0.0 - 0.0 0.0 - 0.0 0.0 - 0.0 0.0 - :.::
1.500 0.084 0.002· 1.IJ16 0.005· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • (1)

<:

1.600 0.085 0.002- 1.515 0.005· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • z
1.100 0.079 0.002· 1.621 0.005· 0.0 0.0 • 0.0 0.0 - 0.0 0.0 • 0.0 0.0 - ~

0

1.800 0.079 0.002· 1.721 0.005- 0.0 0.0 • 0.0 0.0 - 0.0 0.0 - 0.0 0.0 - .....
(1)

2.000 0.079 0.002- 1.921 0.005- 0.0 0.0 • 0.0 0.0 - 0.0 0.0 • 0.0 0.0 • 0
:os

2.200 0.07IJ 0.002- 2.126 0.005* 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • t-i

2.300 0.073 0.002- 2.227 0.005· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • ::>"
11

2.500 0.073 0.002- 2.IJ27 0.005· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • 0.0 0.0 - 0e
2.700 0.067 0.002· 2.633 0.005· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • ::>"

3.000 0.066 0.002· 2.93IJ 0.09IJ- 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • 0~
3.200 0.066 0.002· 3.088 0.199· 0.OIJ7 0.002· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 • r+

3.500 0.060 0.002· 2.90IJ 0.383· 0.536 0.002· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 -3.800 0.059 0.002- 2.682 0.357· 1.059 0.002· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 •
IJ.100 O.OSIJ c.oca- 2.IJ90 0.322· 1.556 0.002· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 •
IJ.400 0.053 0.002· 2.31IJ 0.291· 2.033 0.002- 0.0 0.0 • 0.0 0.0 • 0.0 0.0 •
IJ.800 0.051 0.001· 2.129 0.257· 2.619 0.002· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 •
5.100 0.OIJ8 0.001· 2.015 0.2IJ1· 3.038 0.002· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 •
5.600 0.046 0.001· 1.8IJ2 0.21IJ· 3.712 0.002· 0.0 0.0 - 0.0 0.0 • 0.0 0.0 -6.000 O.OIJS 0.001- 1.73IJ 0.193· IJ.221 0.002- 0.0 0.0 - 0.0 0.0 • 0.0 0.0 -6.500 O.OIJl 0.001· 1.608 0.181- IJ.850 0.002· 0.0 0.0 * 0.0 0.0 • 0.0 0.0 •
7.000 0.040 0.001· 1.511 0.165* 5.IJIJ9 0.002· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 *
7.600 0.037 0.001* 1.401 0.150* 6.162 0.002* 0.0 0.0 • 0.0 0.0 • 0.0 0.0 •
8.200 0.035 0.001· 1.312 0.lIJ2· 6.853 0.002· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 -8.900 0.033 0.001- 1.22IJ 0.130· 7.6IJ2 0.002* 0.0 0.0 • 0.0 0.0 • 0.0 0.0 •

I
I-'
~
I
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- - - - - - - - - - - - - - - - - - -
ENERGY LOSS TABLE FOR PART!CLES OF Z = 1.AND A = 14.

EINC DELTAEl DDEtTEl DELTAE2 DDELTE2 DELTAE3 DDELTE3 DELTAE4 DDEtTE4 DELTAE5 DDELTES DELTAE6 DDELTE6 DELTAE
( 9.600 0.031 0.001* 1.146 0.120* 8.422 0.002* 0.0 0.0 * 0.0 0.0 • 0.0 0.0 *10.000 0.031 0.001· 1.108 0.111· 8.861 0.002· 0.0 0.0 * 0.0 0.0 • 0.0 0.0 *11.000 0.029 0.001· 1.021 0.101* 9.950 0.002· 0.0 0.0 • 0.0 0.0 * 0.0 0.0 *
( 12.000 0.021 0.001. 0.949 0.098· 11.024 0.002* 0.0 0.0 • 0.0 0.0 • 0.0 0.0 *13.000 0.026 0.001* 0.923 0.094* 12.051 0.002* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 •14.000 0.024 0.001* 0.810 0.089* 13.106 0.002* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *15.000 0.023 0.•001* 0.822 0.084* 14.155 0.002* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 -16.000 0.022 0.001· 0.180 0.080· 15.198 0.002* 0.0 0.0 • 0.0 0.0 • 0.0 0.0 -11.000 0.021 0.001* 0.742 0.076· 16.231 0.002* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 •
( 19.000 0.019 0.001* 0.679 0.069· 18.302 0.002· 0.0 0.0 * 0.0 0.0 * 0.0 0.0 -20.000 0.019 0.001· 0.651 0.066· 19.330 0.002· 0.0 0.0 • 0.0 0.0 • 0.0 0.0 *22.000 0.011 0.001· 0.604 0.061· 21.379 0.002* 0.0 0.0 • 0.0 0.0 • 0.0 0.0 •
( 24.000 0.016 0.001· 0.563 0.051· 21.161 0.360· 2.254 0.002* 0.0 0.0 • 0.0 0.0 *26.000 0.015 0.001.;< 0.528 0.053* 16.992 0.155.;< 8.465 0.002* 0.0 0.0 * 0.0 0.0 *28.000 0.014 0.001* 0.497 0.050* 14.980 0.119* 12.508 0.002* 0.0 0.0 '" 0.0 0.0 '"30.000 0.014 0.001. 0.410 0.048* 13.518 0.099* 15.998 0.002* 0.0 0.0 * 0.0 0.0 -33.000 0.013 0.001· 0.435 0.044· 11.959 0.081· 20.593 0.002* 0.0 0.0 * 0.0 0.0 •36.000 0.012 0.001* 0.406 0.041· 10.816 0.070· 24.166 0.002* 0.0 0.0 * 0.0 0.0 •39.000 0.011 0.001· 0.381 0.039· 9.921 0.062* 28.680 0.002- 0.0 0.0 '" 0.0 0.0 *42.000 0.011 0.001.;< 0.360 0.036· 9.206 0.051· 32.424 0.002* 0.0 0.0 • 0.0 0.0 -45.000 0.010 0.001· 0.341 0.035* 8.608 0.052- 36.041 0.002* 0.0 0.0 • 0.0 0.0 •
( 49.000 0.009 0.001· 0.319 0.032* 7.945 0.047· 40.121 0.002* 0.0 0.0 • 0.0 0.0 •53.000 0.009 0.001· 0.300 0.030* 1.391 0.044* 34.904 0.265* 10.390 0.0 • 0.0 0.0 •57.000 0.008 0.001· 0.283 0.029· 6.936 0.041· 28.144 0.16 O. 21.028 0.0 * 0.0 0.0 •62.000 0.008 0.001· 0.266 0.027* 6.449 0.031* 24.649 0.119* 30.628 0.0 • 0.0 0.0 •61.000 0.007 0.001· 0.250 0.026* 6.041 0.035· 21.976 0.099* 38.126 0.0 * 0.0 0.0 •72.000 0.007 0.001* 0.231 0.024· 5.690 0.033* 20.016 0.086· 46.049 0.0 • 0.0 0.0 •78.000 0.007 0.001* 0.223 0.023* 5.332 0.030· 18.220 0.076· 54.218 0.0 • 0.0 0.0 *84.000 0.006 0.001· 0.211 0.022· 5.021 0.029· 16.816 0.069· 61.940 0.0 * 0.0 0.0 •91.000 0.006 0.001* 0.199 0.021· 4.711 0.027* 15.507 0.062* 10.572 0.0 * 0.0 0.0 *99.000 0.006 0.001* 0.187 0.019* 4.420 0.025* 14.307 0.057* 80.081 0.0 • 0.0 0.0 •100.000 0.006 0.001· 0.185 0.019* 4.385 0.025* 14.173 0.056* 81.252 0.0 • 0.0 0.0 *110.000 0.005 0.001* 0.113 0.018* 4.079 0.024· 13.007 0.051· 92.736 0.0 • 0.0 0.0 *120.000 0.005 0.001* 0.162 0.011* 3.825 0.024* 12.073 0.047* 103.934 0.0 * 0.0 0.0 •130.000 0.005 0.001* 0.153 0.016* 3.608 0.024* 11.305 0.043. 114.928 0.0 • 0.0 0.0 *140.000 0.004 0.001* 0.146 0.015* 3.421 0.024* 10.657 0.042. 125.771 0.0 * 0.0 0.0 •150.000 0.004 0.001* 0.139 0.015· 3.260 0.024. 10.106 0.042. 136.490 0.0 * 0.0 0.0 •110.000 0.004 0.001· 0.128 0.014* 2.993 0.024· 9.212 0.042* 157.663 0.0 • 0.0 0.0 *180.000 0.004 0.001· 0.123 0.013* 2.880 0.024* 8.844 0.042* 168.149 0.0 • 0.0 0.0 *
( 190.000 0.004 0.001* 0.119 0.013* 2.779 0.024.;< 8.515 0.042. 178.583 0.0 • 0.0 0.0 •210.000 0.003 0.001· 0.112 0.012· 2.606 0.024* 7.958 0.042* 199.320 0.0 * 0.0 0.0 •230.000 0.003 0.001* 0.106 0.012* 2.463 0.024* 7.502 0.042. 219.927 0.0 * 0.0 0.0 •250.000 0.003 0.001* 0.100 0.011* 2.343 0.024· 7.120 0.042* 240.434 0.0 • 0.0 0.0 •210.000 0.003 0.001· 0.096 0.011· 2.239 0.024* 6.794 0.042* 260.868 0.0 • 0.0 0.0 *290.000 0.003 0.001· 0.092 0.010* 2.151 0.024· 6.516 0.042* 281.238 0.0 • 0.0· 0.0 *310.000 0.003 0.001· 0.089 0.010* 2.073 0.024* 6.274 0.042. 278.791 0.252· 22.771 0.007·340.000 0.003 0.001· 0.085 0.010* 1.975 0.024* 5.968 0.042* 224.977 0.252* 24.982 0.278·370.000 0.002 0.001· 0.081 0.010· 1.892 0.024* 5.711 0.042. 202.476 0.252· 17.916 0.181·390.000 0.002 0.001· 0.019 0.009* 1.844 0.024. 5.563 0.042. 192.004 0.252· 15.777 0.163.

UNITS FOR ABOVE TABLE AFE ~EV/NUC
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(
ENERGY LOSS TABtE FOR PART!CLES OF Z = 7.AND A = 14.ErNC DELTlEl DDEtTEl DEtTAE2 DDELTE2 DELTAE3 DDELTE3 DELTAE4 DDELTE4 DELTAE5 DDELTE5 DELTlE6 DDELTE6 DELT1E2.800 1.02 0.027 1.78 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02.940 1•.04 0.028 1.90 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.03.220 1.07 0.029 2.15 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.03.500 1.10 0.030 2.40 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.03.780 1.12 0.031 2.66 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.04.060 1.14 0.031 2.92 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.04.340 1.17 0.032 3.17 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 I-'(

04.760 1.19 0.033 3.57 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 VI5.180 1.21 0.034 3.97 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 I\)5.600 1.23 0.035 4.37 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.06.020 1.24 0.035 4.78 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 t-i;r6.440 1.25 0.036 5.19 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (1)7.000 1.26 0.035 5.74 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c::(
p7.560 ·1.27 0.036 6.29 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ....
"8.260 1.27 0.037 6.99 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 '"8.960 1.28 0.037 7.68 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0( ....9.660 1.27 0.037 8.39 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
"10.360 1.27 0.037 9.09 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ;r....11.200 1.27 0.036 9.93 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 '"(

12.180 1.27 0.037 10.91 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 t-i
P>13.160 1.26 0.037 11.90 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0-....14.000 1.24 0.035 12.76 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (1)(

15.400 1.22 0.035 14.18 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 P>
'116.660 1.23 0.035 15.43 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (1)16.800 1.23 0.035 15.57 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .....(
p18.200 1.20 0.036 17.00 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 :;::21.000 1.18 0.034 19.82 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (1)

<:( 22.400 1.18 0.034 21.22 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 z23.800 1.11 0.032 22.69 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 C
n25.200 1.11 0.032 24.09 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ....
(1)28.000 1.11 0.032 26.89 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0(
p30.800 1.03 0.030 29.17 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 t-i32.200 1.03 0.030 31.17 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ~
'135.000 1.02 0.029 33.98 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0c37.800 0.94 0.027 36.86 0.070 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ~42.000 0.93 0.027 41.07 1.313 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0e44.800 0.92 0.026 43.23 2.783 0.65 0.027 0.0 0.0 0.0 0.0 0.0 0.0 "49.000 0.84 0.024 40.65 5.364 7.51 0.027 0.0 0.0 0.0 0.0 0.0 0.053.200 0.82 0.024 37.55 5.002 14.83 0.027 0.0 0.0 0.0 0.0 0.0 0.057.400 0.75 0.022 34~86 4.511 21.78 0.027 0.0 0.0 0.0 0.0 0.0 0.061.600 0.74 0.021 32.39 4.079 28.47 0.027 0.0 0.0 0.0 0.0 0.0 0.067.200 0.72 0.021 29.81 3.603 36.67 0.027 0.0 0.0 0.0 0.0 0.0 0.0

( 71.400 0.67 0.019 28.20 3.371 42.53 0.027 0.0 0.0 0.0 0.0 0.0 0.078.400 0.64 0.019 25.79 2.997 51.96 0.027 0.0 0.0 0.0 0.0 0.0 0.084.000 0.63 0.018 24.28 2.702 59.10 0.027 0.0 0.0 0.0 0.0 0.0 0.0
(. 91.000 0.58 0.017 22.52 2.539 67.90 0.027 0.0 0.0 0.0 . 0.0 0.0 0.098.000 0.56 0.016 21.15 2.308 76.29 0.027 0.0 0.0 0.0 0.0 0.0 0.0106.400 0.52 0.015 19.61 2.101 86.27 0.027 0.0 0.0 0.0 0.0 0.0 0.0114.800 0.49 0.014 18.37 1.985 95.94 0.027 0.0 0.0 0.0 0.0 0.0 0.0124.600 0.47 0.014 17.14 1.820 106.99 0.027 0.0 0.0 0.0 0.0 0.0 0.0

I
,
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.. - - - - - - - - - - - - - - - - - -
( ENERGY LOSS TlBLE FOR PARTICLES OF Z = 1.AND A = 14.

EINC DELTAEl DDELTEl DELTAE2 DDELTE2 DELTAE3 DDEtTE3 DELTAE4 ODELTE4 DELTAE5 DDELTE5 OEtTAE6 DOELTE6 DELTlE
( 134.400 0.44 0.013 16.05 1.685 111.91 0.021 0.0 0.0 0.0 0.0 0.0 0.0

140.000 0.43 0.013 15.51 1.634 124.06 0.021 0.0 0.0 0.0 0.0 0.0 0.0
154.000 0.40 0.013 14.29 1.491 139.30 0.021 0.0 0.0 0.0 0.0 0.0 0.0

( 168.000 0.38 0.013 13.28 1.313 154.34 0.021 0.0 0.0 0.0 0.0 0.0 0.0
182.000 0.36 0.013 12.93 1.311 168.11 0.021 0.0 0.0 0.0 0.0 0.0 0.0
196.000 0.34 0.013 12.18 1.245 183.48 0.021 0.0 0.0 0.0 0.0 0.0 0.0

f 210.000 0.32 0.013 11.51 1.115 198.11 0.021 0.0 0.0 0.0 0.0 0.0 0.0
224.000 0.31 0.013 10.92 1.113 212.11 0.021 0.0 0.0 0.0 0.0 0.0 0.0
238.000 0.30 0.013 10.39 1.051 221.31 0.021 0.0 0.0 0.0 0.0 0.0 0.0

( 266.000 0.21 0.013 9.50 0.965 256.23 0.021 0.0 0.0 0.0 0.0 0.0 0.0
280.000 0.26 0.013 9.11 0.925 210.63 0.021 0.0 0.0 0.0 0.0 0.0 0.0
308.000 0.24 0.013 8.46 0.851 299.30 0.021 0.0 0.0 0.0 0.0 0.0 0.0

( 336.000 0.23 0.013 1.88 0.198 296.33 5.038 31.56 0.023 0.0 0.0 0.0 0.0
364.000 0.21 0.013 1.39 0.141 231.89 2.169 118.51 0.023 0.0 0.0 0.0 0.0
392.000 0~20 0.013 6.96 0.104 209.12 1.611 115. 11 0.023 0.0 0.0 0.0 0.0

( 420.000 0.19 0.013 6.58 0.666 189.25 1.382 223.91 0.023 0.0 0.0 0.0 0.0
462.000 0.18 0.013 6.10 0.611 161.42 1.134 288.30 0.023 0.0 0.0 0.0 0.0
504.000 0.11 0.013 5.69 0.516 151.42 0.981 346.12 0.023 0.0 0.0 0.0 0.0

( 546.000 0.16 0.013 5.34 0.541 138.98 0.814 401.53 0.023 0.0 0.0 0.0 0.0
588.000 0.15 0.013 5.04 0.510 128.88 0.194 453.94 0.023 0.0 0.0 0.0 0.0
630.000 0.14 0.013 4.18 0.484 120.51 0.131 504.51 0.023 0.0 0.0 0.0 0.0

( 686.000 0.13 0.013 4.46 0.453 111.23 0.664 510.11 0.023 0.0 0.0 0.0 0.0
142.000 0.12 0.013 4.20 0.421 103.56 0.612 488.66 3.108 145.46 0.0 0.0 0.0
198.000 0.12 0.013 3.91 0.404 91.10 0.569 402.42 2.233 294.39 0.0 0.0 0.0

( 868.000 0.11 0.013 3.12 0.319 90.29 0.525 345.09 1.661 428.80 0.0 0.0 0.0
938.000 0.10 0.013 3.50 0.358 84.51 0.488 301.66 1.382 542.16 0.0 0.0 0.0

1008.000 0.10 0.013 3.32 0.340 19.66 0.458 280.23 1.201 644.69 0.0 0.0 0.0
( 1092.000 0.09 0.013 3.12 0.320 14.65 0.421 255.08 1.064 159.05 0.0 0.0 0.0

1116.000 0.09 0.013 .2.95 0.304 10.38 0.401 235.42 0.961 861.16 0.0 0.0 0.0
1214.000 0.08 0.013 2.19 0.288 66.04 0.315 211.09 0.810 988.00 0.0 0.0 0.0

( 1386.000 0.08 0.013 2.61 0.211 61.81 0.351 200.30 0.191 1121.14 0.0 0.0 0.0
1400.000 O.Oa 0.013 2.59 0.269 61.38 0.348 198.42 0.183 1131.52 0.0 0.0 0.0
1540.000 0.01 0.013 2.42 0.252 51.10 0.340 182.10 0.109 1298.31 0.0 0.0 0.0

( 1680.000 0.01 0.013 2.27 0.238 53.55 0.340 169.03 0.653 1455.08 0.0 0.0 0.0
1820.000 0.06 0.013 2.15 0.226 50.52 0.340 158.21 0.607 1608.99 0.0 0.0 0.0
196O.000 0.06 0.013 2.04 0.216 41.90 0.340 149.20 0.581 1760.80 0.0 0.0 0.0

( 2100.000 0.06 0.013 1.95 0.207 45.65 0.340 141.48 0.581 1910.86 0.0 0.0 0.0
2380.000 0.05 0.013 1.19 0.192 41.90 0.340 128.91 0.587 2207.29 0.0 0.0 0.0
2520.000 0~05 0.013 1.72 0.186 40.32 0.340 123.81 0.587 2354.09 0.0 0.0 0.0

« 2660.000 0.05 0.013 1.66 0.181 38.91 0.340 119.22 0.587 2500.16 0.0 0.0 0.0
2940.000 0.05 0.013 1.56 0.111 36.49 0.340 111.42 0.587 2790.48 0.0 0.0 0.0
3220.000 0.04 0.013 1.48 0.163 34.48 0.340 105.02 0.587 3018.97 0.0 0.0 0.0

( 3500.000 0.04 0.013 1.41 0.157 32.80 0.340 99.68 0.587 3366.07 0.0 0.0 0.0
3780.000 0.04 0.013 1.34 0.152 31.35 0.340 95.11 0.587 3652.15 0.0 0.0 0.0
4060.000 0.04 0.013 1.29 0.147 30.11 0.340 91.22 0.587 3937.34 0.0 0.0 0.0

( 4340.000 0.04 0.013 1.25 0.143 29.02 0.340 81.83 0.587 3903.07 3.522 318.80 0.100
4760.000 0.04 0.013 1.19 0.138 21.64 0.340 83.55 0.581 3149.67 3.522 349.14 3.885
5180.000 0.03 0.013 1.14 0.134 26.49 0.340 19.96 0.587 2834.66 3.522 250.82 2.620

( 5460.000 0.03 0.013 1.11 0.131 25.81 0.340 77.89 0.587 2688.05 3.522 220.88 2.276

UNITS FOR ABOVE TABLE ARE !lEV,·TOTALENERGY
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10.6 Level Efficiencies for Thresholds in TelescoDe Elements A(absorber
#2) B(absorber #':{) C(absorber #4) and Scintillatodabsorber161 I

IThe entries in the following table have the significance:

Column 1, incident energy (MeV/nucleon)

Column 2, incident energy (MeV) I
Column 3, incident energy, efficiency of thresholds #1 •••
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I
I
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EPI'ICIENCIES OF 8 LEVELS !N THE 2 ABSORBER FOR PARTICLES WITH Z = 7. AND A = lq.

( 0.012!EV/NUC 0.015!EV/NUC 0.031!EV/NUC 0.066KEV/NUC 0.170"EV/NUC 0.320"EV/NOC 0.677!EV/NUC 1.S14!EV/NUC

0.200 2.800 .1 1.0000 12 1.0000 #3 1.0000 .4 1.0000 IS 0.0 .6 0.0 17 0.0 .8 0.0
0.210 2.9qO #1 1.0000 12 1.0000 13 1.0000 14 1.0000 15 0.0 16 0.0 .7 0.0 18 0.0
0.230 3.220 .1 1.0000 12 1.0000 .3 1.0000 14 1.0000 IS 0.0000 '6 0.0 17 0.0 '8 0.0

( 0.250 3.500 '1 1.0000 12 1.0000 i3 1.0000 14 1.0000 IS 0.1216 16 0.0 17 0.0 18 0.0
0.270 3.780 11 1.0000 12 1.0000 13 1.0000 14 1.0000 15 1.0000 16 0.0 17 0.0 .8 0.0
0.290 Q.060 #1 1.0000 12 1.0000 13 1.0000 '4 1.0000 15 1.0000 16 0.0 17 0.0 #8 0.0

( 0.310 4.340 #1 1.0000 '2 1.0000 13 1.0000 .4 1.0000 .5 1.0000 .6 0.0 17 0.0 .8 0.0
0.340 11.760 .1 1.0000 .2 1.0000 13 1.0000 14 1.0000 IS 1.0000 .6 0.0 17 0.0 .8 0.0
0.310 5.180 11 1.0000 12 1.0000 i3 1.0000 .4 1.0000 .5 1.0000 .6 0.0 17 0.0 #8 0.0
0.400 5.600 #1 1.0000 .2 1.0000 #3 1.0000 #4 1.0000 #5 1.0000 .6 0.0001 .7 0.0 .8 0.0
0.430 6.020 '1 1.0000 .2 1.0000 . #3 1.0000 #4 1.0000 .5 1.0000 .6 1.0000 t7 0.0 '8 0.0
0.460 6.4QO #1 1.0000 .2 1.0000 #3 1.0000 i4 1.0000 .5 1.0000 '6 1.0000 n 0.0 .8 0.0

( 0.500 7.000 #1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 #5 1.0000 .6 1.0000 n 0.0 .8 0.0
0.540 7.560 #1 1.0000 .2 1.0000 #3 1.0000 jq 1.0000 #5 1.0000 .6 1.0000 '7 0.0 .8 0.0
0.590 8.260 #1 1.0000 #2 1.0000 #3 1.0000 14 1.0000 #5 1.0000 .6 1.0000 17 0.0 .8 0.0
0.6QO 8.960 #1 1.0000 '2 1.0000 #3 1.0000 #4 1.0000 #5 1.0000 #6 1.0000 17 0.0 .8 0.0
0.690 9.660 .1 1.0000 '2 1.0000 i3 1.0000 #4 1.0000 .5 1.0000 .6 1.0000 n 0.0 .8 0.0
0.740 10.360 #1 1.0000 .2 1.0000 #3 1.0000 14 1.0000 #5 1.0000 .6 1.0000 t7 0.0 .8 0.0
0.800 11.200 .1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 17 1.0000 .8 0.0
0.810 12.180 11 1.0000 12 1.0000 13 1.0000 14 1.0000 .5 1.0000 .6 1.0000 t7 1.0000 .8 0.0
0.940 13.160 •1 1.0000 #2 . 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 16 1.0000 #7 1.0000 .8 0.0
1.000 14.000 .1 1.0000 .2 1.0000 #3 1.0000 i4 1.0000 #5 1.0000 '6 1.0000 n 1.0000 .8 0.0
1.100 15.400 .1 1.0000 .2 1.0000 #3 1.0000 #4 1.0000 is 1.0000 .6 1.0000 .7 1.0000 .8 0.0
1.190 16.660 il 1.0000 .2 1.0000 #3 1.0000 #4 1.0000 #5 1.0000 t6 1.0000 #7 1.0000 .8 0.0
1.200 16.800 il 1.0000 12 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 .7 1.0000 .8 0.0
1.300 18.200 .1 1.0000 .2 1.0000 #3 1.0000 #4 1.0000 .5 1.0000 #6 1.0000 In 1.0000 .8 0.0
1.500 21.000 .1 1.0000 .2 1.0000 #3 1.0000 #4 1.0000 '.5 1.0000 #6 1.0000 .7 1.0000 .8 0.0
1.600 22.400 .1 1.0000 12 1.0000 #3 1.0000 jq 1.0000 15 1.0000 #6 1.0000 17 1.0000 18 0.7047
1.100 23.800 .1 1.0000 12 1.0000 #3 1.0000 til 1.0000 15 1.0000 #6 1.0000 11 1.0000 18 1.0000
1.800 25.200 .1 1.0000 12 1.0000 i3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 i7 1.0000 .8 1.0000
2.000 28.000 .1 1.0000 #2 1.0000 #3 1.0000 i4 1.0000 .5 1.0000 .6 -1.0000 .7 1.0000 .8 1.0000
2.200 30.800 #1 1.0000 '2 1.0000 #3 1.0000 .4 1.0000 IS 1.0000 .6 1.0000 #7 1.0000 .8 1.0000
2.300 32.200 .1 1.0000 .2 1.0000 13 1.0000 #4 1.0000 .5 1.0000 #6 1.0000 t7 1.0000 .8 1.0000
2.500 35.000 11 1.0000 .2 1.0000 #3 1.0000 #4 1.0000 #5 1.0000 #6 1.0000 #7 1.0000 .8 1.0000
2.100 37.800 .1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 #6 1.0000 17 1.0000 .8 1.0000
3.000 42.000 #1 1.0000 .2 1.0000 #3 1.0000 #4 1.0000 #5 1.0000 #6 1.0000 n' 1.0000 #8 1.0000
3.200 44.800 #1 1.0000 #2 1.0000 #3 1.0000 #4 1.0000 .5 1.0000 #6 1.0000 .7 1.0000 18 1.0000
3.500 49.000 #1 1.0000 #2 1.0000 13 1.0000 jQ 1.0000 #5 1.0000 #6 1.0000 i7 1.0000 18 1.0000
3.800 53.200 .1 1.0000 #2 1.0000 #3 1.0000 i4 1.0000 #5 1.0000 .6 1.0000 #7 1.0000 .8 1.0000
11.100 57.400 #1 1.0000 #2 1.0000 #3 1.0000 #4 1.0000 .5 1.0000 #6 1.0000 #1 1.0000 #8 1.0000
4.400 61.600 .1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 #6 1.0000 .7 1.0000 .8 1.0000
4.800 61.200 #1 1.0000 .2 1.0000 s s 1.0000 .4 1.0000 '5 1.0000 #6 1.0000 t7 1.0000 .8 1.0000
5.100 71.400 #1 1.0000 .2 1.0000 #3 1.0000 #4 1.0000 #5 1.0000 #6 1.0000 #7 1.0000 .8 1.0000
5.600. 18.400 .1 1.0000 12 1.0000 13 1.0000 t4 1.0000 #5 .1.0000 16 1.0000 n 1.0000 .8 0.9998
6.000 84.000 #1 1.0000 12 1.0000 #3 1.0000 til 1.0000 #5 1.0000 .6 1.0000 17 1.0000 .8 0.9963
6.500 91.000 ,1 1.0000 .2 1.0000 #3 1.0000 '4 1.0000 .5 1.0000 #6 1.0000 #7 1.0000 .8 0.8891
7.000 98.000 #1 1.0000 #2 1.0000 #3 1.0000 #4 1.0000 #5 1.0000 .6 1.0000 #7 1.0000 .8 0.4809
7.600 106.400 #1 1.0000 .2 1.0000 .3 1.0000 #4 1.0000 15 1.0000 #6 1.0000 t7 1.0000 .8 0.0371
8.200 114.800 #1 1.0000 12 1.0000 #3 1.0000 .4 1.0000 15 1.0000 16 1.0000 17 1.0000 .8 0.0004 I

I-'
8.900 124.600 .1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 17 1.0000 '8 0.0000 0\

\0
I
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2 AND 1 = 14.EFFICIENCIES OF 8 LEVELS IN THE ABSORBER FOR PARTICLES WITH Z = 1.

9.600 134.400 #1 1.0000 #2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 t1 1.0000 .8 0.0000
10.000 140.000 ., 1.0000 .2 1.0000 #3 1.0000 t4 1.0000 .5 1.0000 16 1.0000 t1 1.0000 .8 0.0000
11.000 154.000' ., . 1.0000 .2 1.0000 13 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 t1 1.0000 .8 0.0
12.000 168.000 #1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 t1 1.0000 .8 0.0
13.000 ·'82.000 #1 1.0000 #2 1.0000 13 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 t1 1.0000 18 0.0
14.000 ·196.000 #1 1.0000 .2 1.0000 13 1.0000 t4 1.0000 .5 1.0000 .6 1.0000 t1 1.0000 18 0.0
15.000 210.000 11 1.0000 12 1.0000 .3 1.0000 .4 1.0000 15 1.0000 .6 1.0000 11 1.0000 .8 0.0

( 16.000 224.000 #1 1.0000 .2 1.0000 .3 1.0000 14 1.0000 .5 1.0000 .6 .1.0000 11 0.9989 18 0.0
11.000 238.000 #1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 t1 0.9181 18 0.0
19.000 266.000 11 1.0000 .2 1.0000 #3 1.0000 t4 1.0000 '5 1.0000 .6 1.0000 11 0.5223 .8 0.0 .
20.000 280.000 i1 1.0000 .2 1.0000 13 1.0000 t4 1.0000 #5 1.0000 16 1.0000 11 0.1148 .8 0.0
22.000 308.000 #1 1.0000 .2 1.0000 jJ 1.0000 #4 1.0000 .5 1.0000 16 1.0000 11 0.0024 .8 0.0
24.000 336.000 11 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 .1 0.0000 .8 0.0

f 26.000 364.000 i1 1.0000 .2 1.0000 .3 1.0000 #4 1.0000 .5 1.0000 .6 1.0000 11 0.0000 .8 0.0
28.000 392.000 #1 1.0000 .2 1.0000 .3 1.0000 t4 1.0000 .5 1.0000 .6 1.0000 11 0.0000 .8 0.0
30.000 420.000 #1 1.0000 12 1.0000 #3 1.0000 t4 1.0000 .5 1.0000 .6 1.0000 11 0.0 .8 0.0
33.000 462.000 11 1.0000 #2 1.0000 #3 1.0000 t4 1.0000 .5 1.0000 .6 1.0000 t1 0.0 .8 0.0
36.000 504.000 ., 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 11 0.0 #8 0.0
39.000 546.000 11 1.0000 .2 1.0000 113 1.0000 .4 1.0000 .5 1.0000 .6 0.9999 11 0.0 .8 0.0

( 42.000 588.000 Itl 1.0000 1t2 1.0000 .3 1.0000 t4 1.0000 #5 1.0000 .6 0.994"9 t1 0.0 .8 0.0
45.000 630.000 ., 1.0000 .2 1.0000 #3 1.0000 t4 1.0000 #5 1.0000 .6 0.9253 .1 0.0 .8 0.0
49.000 686.000 #1 1.0000 .2 1.0000 #3 1.0000 t4 1.0000 .5 1.0000 .6 0.4684 .1 0.0 .8 0.0

( 53.000 142.000 t1 1.0000 '2 1.0000 13 1.0000 .4 1.0000 .5 1.0000 .6 0.0609 t1 0.0 .8 0.0
51.000 198.000 ., 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 .6 0.0014 t1 0.0 .8 0.0
62.000 868.000 #1 1.0000 .2 1.0000 13 1.0000 t4 1.0000 .5 1.0000 .6 0.0000 t1 0.0 .8 0.0

{ 61.000 938.000 t1 1.0000 .2 1.0000 jJ 1.0000 t4 1.0000 #5 1.0000 16 0.0000 11 0.0 .8 0.0
12.000 1008.000 ., 1.0000 12 1.0000 113 1.0000 #4 1.0000 .5 1.0000 .6 0.0000 11 0.0 .8 0.0
18.000 1092.000 t1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 .6 0.0 .1 0.0 .8 0.0

f 84.000 1116.000 #1 1.0000 .2 1.0000 13 1.0000 .4 1.0000 #5 1.0000 #6 0.0 11 0.0 .8 0.0
91.000 1214.000 ., 1.0000 .2 1. 0000 #3 1.0000 .4 1.0000 .5 0.9996 .6 0.0 t1 0.0 .8 0.0
99.000 1386.000 t1 1.0000 .2 1.0000 #3 1 .0000 .4 1.0000 .5 0.9188 #6 0.0 11 0.0 18 0.0

( 100.000 1400.000 11 1.0000 #2 1.0000 .3 1.0000 t4 1.0000 .5 0.9693 .6 0.0 t1 0.0 18 0.0
110.000 1540.000 i1 1.0000 .2 1.0000 13 1.0000 .4 1.0000 IS 0.6431 16 0.0 t1 0.0 .8 0.0
120.000 1680.000 ., 1.0000 .2 1.0000 .3 1.0000 f4 1.0000 IS 0.1411 .6 0.0 .1 0.0 .8 0.0

( 130.000 1820.000 11 1.0000 '2 1.0000 .3 1.0000 #4 1.0000 .5 0.0080 #6 0.0 11 0.0 .8 0.0
140.000 1960.000 11 1.0000 .2 1.0000 #3 1.0000 i4 1.0000 15 0.0001 .6 0.0 t1 0.0 .8 0.0
150.000 2100.000 #1 1.0000 .2 1.0000 13 1.0000 .4 1.0000 .5 0.0000 .6 0.0 t1 0.0 .8 0.0

t 110.000 2380.000 11 1.0000 .2 1.0000 13 1.0000 .4 1.0000 .5 0.0000 .6 0.0 11 0.0 .8 0.0
180.000 2520.000 #1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 0.0000 16 0.0 11 0.0 .8 0.0
190.000 2660.000 #1 1.0000 .2 1.0000 #3 1.0000 t4 1.0000 .5 0.0 .6 0.0 t1 0.0 18 0.0
210.000 2940.000 ., 1.0000 #2 1.0000 .3 1.0000 .4 1.0000 .5 0.0 .6 0.0 11 0.0 .8 0.0
230.000 3220.000 t1 1.0000 12 1.0000 #3 1.0000 14 1.0000 '5 0.0 16 0.0 t1 0.0 18 0.0
250.000 3500.000 t1 1.0000 .2 1.0000 #3 1.0000 14 1.0000 .5 0.0 .6 0.0 t1 0.0 .8 0.0

t 210.000 3180.000 ., 1.0000 .2 1.0000 13 1.0000 #4 1.0000 .5 0.0 .6 0.0 t1 0.0 .8 0.0
290.000 4060.000 ., 1.0000 .2 1.0000 #3 1.0000 t4 1.0000 .5 0.0 .6 0.0 t1 0.0 .8 0.0
310.000 4340.000 #1 1.0000 #2 1 .0000 #3 1.0000 .4 1.0000 .5 0.0 16 0.0 11 0.0 18 0.0, 340.000 4160.000 11 1.0000 12 1.0000 13 1.0000 .4 1.0000 .5 0.0 16 0.0 t1 0.0 .8 0.0
310.000 5180.000 ., 1.0000 .2 1.0000 jJ 1.0000 t4 0.9999 .5 0.0 .6 0.0 t1 0.0 .8 0.0
390.000 5460.000 #1 1.0000 .2 1 .0000 #3 1.0000 .4 0.9995 .5 0.0 .6 0.0 t1 0.0 .8 0.0,

I
( ....~
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EFPICIENCIES OF 7 LEVELS IN THE 3 ABSORBER POR PARTICLES WITH Z = 7•. AND A = 14.

( 0.014ftEV/NOC 0.015ftEV/NOC 0.033!EV/NOC 0.058REV/NOC 0.273ftEV/NUC 0.536!EV/NUC 1.057ftEV/NOC
0.200 2.800 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 '6 0.0 17 0.0 •0.210 2.940 .1 0.0 .2 0.0 e s 0.0 .4 0.0 .5 0.0 .6 0.0 17 0.0 •( 0.230 3.220 .1 0.0 .2 0.0 #3 0.0 14 0.0 .5 0.0 ·.6 0.0 17 0.0 •0.250 3.500 .1 0.0 .2 0.0 113 0.0 .4 O~O .5 0.0 .6 0.0 17 0.0 •0.270 3.780 .1 0.0 .2 0.0 #3 0.0 .4 0.0 .5 0.0 .6 0.0 17 0.0 •( 0.290 4.060 .1 0.0 .2 0.0 t3 0.0 '" 0.0 .5 0.0 .6 0.0 17 0.0 •0.310 4.340 #1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 .6 0.0 .7 0.0 •0.3"0 4.760 .1 0.0 .2 0.0 t3 0.0 .4 0.0 .5 0.0 .6 0.0 .7 0.0 •( 0.370 5.180 .1 0.0 .2 0.0 t3 0.0 14 0.0 .5 0.0 .6 0.0 17 0.0 •0."00 5.600 .1 0.0 .2 0.0 t3 0.0 '" 0.0 .5 0.0 16 0.0 .7 0.0 •0."30 6.020 .1 0.0 #2 0.0 t3 0.0 '" 0.0 .5 0.0 .6 0.0 . t1 0.0 •( 0.460 6.440 .1 0.0 .2 0.0 .3 0.0 '" 0.0 .5 0.0 .6 0.0 17 0.0 •0.500 7.000 #1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 t6 0.0 .7 0.0 •0.540 7.560 .1 0.0 .2 0.0 .3 0.0 '" 0.0 .5 0.0 .6 0.0 .7 0.0 •( 0.590 8.260 .1 0.0 '2 0.0 .3 0.0 14 0.0 .5 0.0 .6 0.0 t7 0.0 •0.6"0 8.960 .1 0.0 .2 0.0 t3 0.0 '" 0.0 .5 0.0 .6 0.0 17 0.0 •0.690 9.660 .1 0.0 .2 0.0 i3 0.0 14 0.0 .5 0.0 .6 0.0 17 0.0 •t 0.740 10.360 .1 0.0 .2 0.0 13 0.0 #4 0.0 .5 0.0 .6 0.0 17 0.0 •0.800 11.200 .1 0.0 12 0.0 .3 0.0 '" 0.0 .5 0.0 .6 0.0 17 0.0 •0.870 12.180 .1 0.0 .2 0.0 t3 0.0 .4 0.0 .5 0.0 .6 0.0 17 0.0 •( 0.9"0 13.160 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 t6 0.0 .7 0.0 •1.000 14.000 .1 0.0 .2 0.0 .3 0.0 '" 0.0 15 0.0 .6 0.0 17 0.0 I1.100 15."00 .1 0.0 .2 0.0 .3 0.0 '" 0.0 .5 0.0 .6 0.0 #7 0.0 •( 1.190 16.660 .1 0.0 .2 0.0 .3 0.0 ." 0.0 15 0.0 .6 0.0 17 . 0.0 •1.200 16.800 .1 0.0 .2 0.0 t3 0.0 14 0.0 .5 0.0 .6 0.0 #1 0.0 •1.300 18.200 .1 0.0 .2 0.0 .3 0.0 ." 0.0 .5 0.0 .6 0.0 17 0.0 •I 1.500 21.000 .1 0.0 .2 0.0 t3 0.0 '" 0.0 .5 0.0 .6 0.0 #1 0.0 •1.600 22."00 .1 0.0 .2 0.0 .3 0.0 .4 0.0 15 0.0 .6 0.0 17 0.0 •1.700 23.800 .1 0.0 .2 0.0 13 0.0 14 0.0 .5 0.0 .6 0.0 #7 0.0 •( 1.800 25.200 .1 0.0 .2 0.0 t3 0.0 tQ 0.0 .5 0.0 .6 0.0 #7 0.0 •2.000 28.000 .1 0.0 .2 0.0 ,3 0.0 ." 0.0 .5 0.0 .6 0.0 .7 0.0 •2.200 30.800 .1 0.0 .2 0.0 .3 0.0 .4 0.0 15 0.0 .6 0.0 17 0.0 I

« 2.300 32.200 11 0.0 12 0.0 .3 0.0 #4 0.0 .5 0.0 .6 0.0 #7 0.0 #2.500 35.000 .1 0.0 .2 0.0 .3 0.0 ." 0.0 15 0.0 .6 0.0 t7 0.0 •2.700 37.800 .1 0.0 .2 0.0 .3 0.0 #4 0.0 .5 0.0 .6 0.0 ., 0.0 #
i 3.000 42.000 11 0.0 #2 0.0 .3 0.0 #4 0.0 15 0.0 .6 0.0 17 0.0 I3.200 44.800 .1 1.0000 02 1.0000 #3 1.0000 14 0.0 .5 0.0 .6 0.0 17 0.0 •3.500 49.000 .1 1.0000 #2 1.0000 t3 1.0000 .4 1.0000 .5 1.0000 .6 0.5051 #1 0.0 •( 3.800 53.200 .1 1.0000 #2 1.0000 #3 1.0000 ." 1.0000 .5 1.0000 es 1.0000 t7 0.9810 •4.100 57.400 .1 1.0000 '2 1.0000 t3 1.0000 ." 1.0000 .5 1.0000 .6 1.0000 11 1.0000 •4.400 61.600 .1 1.0000 .2 1.0000 #3 1.0000 ." 1.0000 .5 1.0000 .6 1.0000 .7 1.0000 •
( 4.800 67.200 .1 1.0000 .2 1.0000 .3 1.0000 ." 1.0000 .5 1.0000 .6 1.0000 17 1.0000 •5.100 71.400 .1 1.0000 .2 1.0000 13 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 n 1.0000 •5.600 78.400 .1 1.0000 .2 1.0000 .3 1.0000 ." 1.0000 .5 1.0000 .6 1.0000 17 1.0000 •( 6.000 84.000 .1 1.0000 #2 1.0000 13 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 .7 1.0000 •6.500 91.000 .1 1.0000 .2 1.0000 .3 1.0000 ." 1.0000 .5 1.0000 .6 1.0000 17 1.0000 •1.000 98.000 .1 1.0000 .2 1~0000 .3 1.0000 ." 1.0000 .5 1.0000 .6 1.0000 #7 1.0000 •{ 7.600 106.400 .1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 17 1.0000 •8.200 114.800 .1 1.0000 .2 1.0000 .3 1.0000 n 1.0000 .5 1.0000 16 1.0000 17 1.0000 #8.900 124.600 .1 1.0000 .2 1.0000 .3 1.0000 #4 1.0000 .5 1.0000 .6 1.0000 17 1.0000 •~ I....
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(
E FFIC IENC IES OF 7 3 7.LEVELS IN THE ABSORBER POR PARTICLES WITH Z = AND A = 14.

9.600 134.400 #1 1.0000 #2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 16 1.0000 t1 1.0000 •( 10.000 140.000 #1 1.0000 .2 1.0000 t3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 t1 1.0000 •11.000 154.000 .1 ' 1.0000 #2 1.0000 #3 1.0000 t4 1.0000 IS 1.0000 16 '1.0000 t1 1.0000 •12.000 168.000 #1 1.0000 .2 1.0000 #3 1.0000 #4 1.0000 .5 1.0000 .6 1.0000 .7 1.0000 •( 13.000 182.000 .1 1.0000 .2 1.0000 i3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 t1 1.0000 •14.000 ·196.000 #1 1.0000 .2 1.0000 #3 1.0000 .4 1~0000 .5 ·1.0000 .6 1.0000 t1 1.0000 ,
15.000 210.000 .1 1.0000 #2 1.0000 jJ 1.0000 .n ·1.0000 .5 1.0000 .6 1.0000 t1 1.0000 •( 16.000 224.000 .1 1•.0000 #2 1.0000 #3 1.0000 14 1.0000 .5 1.0000 .6 -1-.0000 t1 1.0000 •17.000 238.000 .1 1.0000 #2 1.0000 .3 1.0000 t4 1.0000 .5 1.0000 16 1.0000 t1 1.0000 •19.000 266.000 .1 1.0000 .2 1.0000 .3 1.0000 t4 1.0000 .5 1.0000 .6 1.0000 .7 1.0000 •( 20.000 280.000 .1 1.0000 #2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 t1 1.0000 •22.000 308.000 .1 1.0000 .2 1.0000 t3 1.0000 .4 1.0000 '5 1.0000 .6 1.0000 t1 1.0000 •24.000 336.000 .1 1.0000 12 1.0000 #3 1.0000 .4 1..0000 IS 1.0000 .6 1.0000 t1 1.0000 #

f 26.000 364.000 #1 1.0000 12 1.0000 .3 1.0000 #4 1.0000 .5 1.0000 .6 1.0000 t1 1.0000 "28.000 392.000 .1 1.0000 #2 1.0000 13 1.0000 .4 1.0000 .5 1.0000 #6 1.0000 t1 1.0000 •30.000 420.000 .1 1.0000 #2 1.0000 .3 1.0000 14 1.0000 '5 1.0000 .6 1.0000 t1 1.0000 •( 33.000 462.000 .1 1.0000 #2 1.0000 #3 1.0000 .4 1.0000 '5 1.0000 .6 1.0000 t1 1.0000 ,
36.000 504.000 .1 1.0000 #2 1.0000 .3 1.0000 .4 1.0000 #5 1.0000 .6 1.0000 #7 1.0000 •39.000 546.000 .1 1.0000 #2 1.0000 13 1.0000 .4 1.0000 #5 1.0000 .6 1.0000 17 1.0000 •( 42.000 588.000 #1 1.0000 #2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 17 1.0000 I45.000 630.000 .1 1.0000 #2 1.0000 #3 1.0000 .4 1.0000 #5 1.0000 .6 1.0000 17 1.0000 •49.000 686.000 .1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 '5 1.0000 .6 1.0000 #7 1.0000 •( 53.000 742.000 11 1.0000 12 1.0000 13 1.0000 .4 1.0000 IS 1.0000 .6 1.0000 t1 1.0000 #
57.000 798.000 .1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 #1 1.0000 •62.000 868.000 #1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 '5 1.0000 16 1.0000 i7 1.0000 •( 67.000 938.000 .1 1.0000 .2 1.0000 13 1.0000 #4 1.0000 #5 1.0000 .6 1.0000 ., 1.0000 •72.000 1008.000 #1 1.0000 #2 1.0000 .3 1.0000 #4 1.0000 #5 1.0000 #6 1.0000 t1 1.0000 #
78.000 1092.000 .1 1.0000 #2 1.0000 .3 1.0000 #4 1.0000 #5 1.0000 .6 1.0000 i7 1.0000 •( 84.000 1176.000 .1 1.0000 #2 1.0000 .3 1.0000 t4 1.0000 IS 1.0000 #6 1.0000 t1 1.0000 •91.000 1274.000 11 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 17 1.0000 •99.000 1386.000 .1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 16 1.0000 ., 1.0000 •( 100.000 1400.000 .1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 #6 1.0000 t1 1.0000 •110.000 1540.000 .1 1.0000 #2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 i6 1.0000 .7 1.0000 •120.000 1680.000 #1 1.0000 .2 1.0000 .3 1.0000 i4 1.0000 .5 1.0000 .6 1.0000 t1 1.0000 .,

( 130.000 1820.000 .1 1.0000 #2 1.0000 13 1.0000 14 1.0000 IS 1.0000 .6 1.0000 t1 1.0000 •140.000 1960.000 .1 1.0000 .2 1.0000 13 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 #7 1.0000 •150.000 2100.000 .1 1.0000 .2 1.0000 #3 1.0000 #4 1.0000 .5 1.0000 #6 1.0000 ., 1.0000 •( 110.000 2380.000 .1 1.0000 #2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 t1 1.0000 #
180.000 2520.000 #1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 '5 1.0000 #6 1.0000 t1 1.0000 •190.000 2660.000 '1 1.0000 .2 1.0000 .3 1.0000 #4 1.0000 .5 1.0000 .6 1.0000 #7 1.0000 •( 210.000 2940.000 '1 1.0000 '2 1.0000 #3 1.0000 #4 1.0000 #5 1.0000 .6 1.0000 .7 1.0000 ,
230.000 3220.000 #1 1.0000 .2 1.0000 i3 1.0000 #4 1.0000 .5 1.0000 16 1.0000 #7 1.0000 •250.000 3500.000 #1 1.0000 #2 1.0000 #3 1.0000 #4 1.0000 #5 1.0000 .6 1.0000 .7 1.0000 #

C 270.000 3780.000 #1 1.0000 12 1.0000 #3 1.0000 #4 1.0000 #5 1.0000 .6 1.0000 .7 1.0000 #290.000 4060.000 #1 1.0000 #2 1.0000 .3 1.0000 #4 1.0000 #5 1.0000 #6 1.0000 t1 1.0000 •310.000 4340.000 .1 1.0000 .2 1.0000 .3 1.0000 14 1.0000 .5 1.0000 .6 1.0000 n 1.0000 •l 340.000 4760.000 .1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 t7 1.0000 #
370.pOO 5180.000 .1 1.0000 .2 1.0000 .3 1.0000 #4 1.0000 .5 1.0000 .6 1.0000 t7 1.0000 •390.000 5460.000 .1 1.0000 '.2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 t1 1.0000 •(
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AND A = 14.EFFICIENCIES OF 5 LEV ELS IN THE " ABSORBER FOR PARTICLES WITH Z = 7.

( 0.106I!EV/NOC 0.213I1EV/NOC 0.28211EV/NOC 0.Il96I1EV/NOC 1.886I1EV/NOC
0.200 2.800 il 0.0 .2 0.0 .3 0.0 i4 0.0 .5 0.0 t
0.210 2.940 il 0.0 .2 0.0 i3 0.0 til 0.0 .5 0.0 •

( 0.230 3.220 .1 0.0 i2 0.0 #3 0.0 .11 0.0 is 0.0 •0-.250 3.500 11 0.0 .2 0.0 .3 0.0 III 0.0 is 0.0 •0.270 3.780 il 0.0 i2 0.0 .3 0.0 n 0.0 .5 0.0 t
( 0.290 4.060 il 0.0 i2 0.0 .3 0.0 i4 0.0 .5 0.0 •0.310 4.340 il 0.0 .2 0.0 i3 0.0 til 0.0 .5 0.0 •0.340 4.760 il 0.0 .2 0.0 .3 0.0 ill 0.0 is 0.0 t

0.370 5.180 .1 0.0 .2 0.0 13 0.0 14 0.0 .5 0.0 •0.400 5.600 il 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •0.430 6.020 il 0.0 i2 0.0 i3 0.0 .4 0.0 .5 0.0 •0.460 6.440 #1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •0.500 7.000 .1 0.0 .2 0.0 .3 0.0 14 0.0 is 0.0 •0.540 7.560 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •0.590 8.260 il 0.0 .2 0.0 13 0.0 .4 0.0 i5 0.0 •0.640 8.960 .1 0.0 i2 0.0 .3 0.0 i4 0.0 .5 0.0 •0.690. 9.660 il 0.0 12 0.0 .3 0.0 .4 0.0 is 0.0 •
( 0.740 10.360 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •0.800 11. 200 #1 0.0 .2 0.0 #3 0.0 14 0.0 .5 0.0 •0.870 12.180 .1 0.0 .2 0.0 .• 3 0.0 .4 0.0 .5 0.0 •
( 0.940 13.160 #1 0.0 .2 0.0 .3 0.0 '4. 0.0 .5 0.0 •1.000 14.000 il 0.0. .2 0.0 .3 0.0 .4 0.0 .5 0.0 •1.100 15.1100 .1 0.0 .2 0.0 .3 O~O til 0.0 .5 0.0 •
( 1.190 16.660 i1 0.0 .2 0.0 .3 0.0 .11 0.0 .5 0.0 •1.200 16.800 .1 0.0 .2 0.0 13 0.0 .4 0.0 '5 0.0 •1.300 18.200 .1 0.0 .2 0.0 .3 0.0 ill 0.0 .5 0.0 •1.500 21.000 .1 0.0 .2 0.0 13 0.0 ill 0.0 .5 0.0 •1.600 22.1100 . #1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •1.700 23.800 .1 0.0 .2 0.0 #3 0.0 III 0.0 .5 0.0 •
( 1.800 25.200 .1 0.0 .2 0.0 t3 0.0 .4 0.0 .5 0.0 I

2.000 28.000 il 0.0 .2 0.0 .3 0.0 '4. 0.0 .5 0.0 •2.200 30.800 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •
'- 2.300 32.200 .1 0.0 .2 0.0 t3 0.0 .4 0.0 .5 0.0 I

2.500 35.000 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 •2.700 37.800 #1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •
( 3.000 42.000 i1 0.0 .2 0.0 13 0.0 .4 0.0 .5 0.0 •3.200 44.800 .1 0.0 .2 0.0 .3 0.0 .4 0.0 IS 0.0 •3.500 49.000 .1 0.0 .2 0.0 .3 0.0 #4 0.0 i5 0.0 •3.800 53.200 .1 0.0 i2 0.0 jJ 0.0 .4 0.0 .5 0.0 •4.100 57.400 .1 0.0 .2 0.0 .3 0.0 III 0.0 .5 0.0 •4.1100 61.600 11 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •4.800 67.200 #1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •5.100 71.400 .1 0.0 .2 0.0 .3 0.0 til 0.0 .5 0.0 •5.600 78.400 .1 0.0 .2 0.0 .3 0.0 .11 0.0 .5 0.0 •
'- 6.000 84.000 .1 0.0 .2 0.0 13 0.0 .4 0.0 .5 0.0 •6.500 91.000 .1 0.0 .2 0.0 t3 0.0 .4 0.0 .5 0.0 •7.000 98.000 11 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •7.600 106.400 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •8.200 114.800 .1 . 0.0 .2 0.0 .3 0.0 III 0.0 .5 0.0 •8.900 124.600 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 • I( ~

W
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EFFICIENCIES OF 5 LEVELS IN THE 4 ABSORBER FOR PARTICLES WITH Z = 7. AND A = 14.9.600 134.400 ., 0.0 .2 0.0 .3 0.0 ttl 0.0 .5 0.0 •( 10.000 140.000 ., 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •11.000 154.000 ., 0.0 '2. 0.0 .3 0.0 .4 0.0 .5 O. O.

• •12.000 168.000 #1 0.0 .2 0.0 '3 0.0 .4 0.0 .5 0.0 •( - 13.000 182.000 ., 0.0 .2 0.0 .3 0.0 t4 0.0 .5 0.0 •14.000 196.000 ., 0.0 '2 0.0 #3 0.0 .4 0.0 '5 0.0 •15.000 210.000 #1 0.0 #2 0.0 t3 0.0 .4 0.0 .5 0.0 •( 16.000 224.000 ., 0.0 .2 0.0 t3 0.0 .4 0.0 .5 0.0 •17.000 238.000 ., 0.0 '2 0.0 t3 0.0 n 0.0 '5 0.0 •19.000 266.000 ., 0.0 .2 0.0 t3 0.0 t4 0.0 .5 0.0 •( 20.000 280.000 ., 0.0 .2 0.0 t3 0.0 .4 0.0 .5 0.0 •22.000 308.000 ., 0.0 '2 0.0 .3 0.0 .4 0.0 .5 0.0 •24.000 336.000 ., 1.0000 .2 1.0000 t3 1.0000 .4 1.0000 .5 1.0000 •( 26.000 364.000 #1 1.0000 .2 1.0000 t3 1.0000 .4 1.0000 .5 1.0000 •28.000 392.000 ., 1.0000 .2 1.0000 t3 1.00 00 t4 1.0000 .5 1.0000 •30.000 420.000 11 1.0000 .2 1.0000 .• 3 1.0000 .4 1.0000 .5 1.0000 •( 33.000 462.000 #1 1.0000 .2 1.0000 .3 1.0000 t4 1.0000 .5 1.0000 •36.000 504.000 ., 1.0000 .2 1.0000 13 1.0000 04 1.0000 .5 1.0000 •39.000 546.000 i1 1.0000 .2 1.0000 t3 1.0000 #4 1.0000 .5 1.0000 •( 42.000 588.000 i1 1.0000 '2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 •45.000 630.000 t1 1.0000 .2 1.0000 t3 1.0000 .4 1.0000 .5 1.0000 •49.000 686.000 t1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 •( 53.000 742.000 #1 1.0000 .2 1.0000 .3 1.0000 t4 1.0000 .5 1.0000 •57.000 798.000 i1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 •62.000 868.000 t1 1.0000 .2 1.0000 t3 1.0000 t4 1.0000 '5 1.0000 •( 67.000 938.000 t1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 •72 .000 1008.000 #1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 •78.000 1092.000 t1 1.0000 .2 1.0000 t3 1.0000 #4 1.0000 .5 1.0000 •( 84.000 1176.000 #1 1.0000 .2 1.0000 .3 1.0000 t4 1.0000 .5 1.0000 •91.000 1274.000 t1 1.0000 .2 1.0000 .3 1.0000 '4 1.0000 #5 1.0000 •99.000 1386.000 #1 1.0000 .2 1.0000 t3 1.0000 #4 1.0000 .5 1.0000 •« 100.000 1400.000 t1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 •110.000 1540.000 t1 1.0000 .2 1.0000 .3 1.0000 #4 1.0000 .5 1.0000 •120.000 1680.000 ., 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 •<" 130.000 1820.000 t1 1.0000 #2 1.0000 .3 1.0000 n 1.0000 .5 1.0000 •140.000 1960.000 ., 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 •150.000 2100.000 i1 1.0000 .2 1.0000 t3 1.0000 .4 1.0000 .5 1.0000 •( 170.000 2380.000 i1 1.0000 #2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 •180.000 2520. 000 #1 1.0000 '2 1.0000 13 1.0000 '4 1.0000 .5 1.0000 •190.000 2660.000 ., 1.0000 '2 1.0000 t3 1.0000 .4 1.0000 .5 1.0000 •( 210.000 2940.000 #1 1.0000 .2 1.0000 13 1.0000 t4 1.0000 .5 1.0000 •230.000 3220.000 #1 1.0000 .2 1.0000 '3 1.0000 t4 1.0000 .5 1.0000 •250.000 3500.000 ., 1.0000 .2 1.0000 13 1.0000 #4 1.0000 .5 1.0000 •t 270.000 3780.000 #1 1.0000 .2 1.0000 t3 1.0000 .4 1.0000 .5 1.0000 •290.000 4060.000 #1 1.0000 .2 1.0000 t3 1.0000 .4 1.0000 '5 1.0000 •310.000 4340.000 #1 1.0000 .2 1.0000 t3 1.0000 #4 1.0000 #5 1.0000 •( 340.000 4760.000 #1 1.0000 #2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 •370.000 5180.000 #1 1.0000 #2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 •390.000 5460.000 t1 1.0000 .2 1.0000 t3 1.0000 t4 1.0000 .5 1.0000 •(
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( EPFICIENCIES OF 1 6 7. AND A = lq.LEV ELS IN THE ABSORBER FOR PARTICLES KITH Z =

0.0 36KEV /NUC
0.200 2.800 .1 0.0 •0.210 2.9QO .1 0.•0 •0.230 3.220 #1 0.0 •0.250 3.500 #1 0.0 •0.270 3.780 .1 O. O· •

( 0.290 4.060 .1 0.0 •0.310 4.340 .1 0.0 •0.340 4.760 .1 0.0 #
0.310 5.180 .1 0.0 •0.400 5.600 .1 0.0 #
0.430 6.020 #1 0.0 •0.460 6.440 .1 0.0 •0.500 7.000 .1 O~O •0.540 7.560 #1 0.0 •

( 0.590 8.260 .1 0.0 •0.640 8.960 #1 0.0 •0.690 9.660 #1 0.0 #
0.740 10.360 #1 0.0 II
0.800 11.200 #1 0.0 •0.870 12.180 #1 0.0 #

( 0.940 13.160 .1 0.0 #
1.000 14.000 #1 0.0 #
1.100 15.400 .1 0.0 •1.190 16.660 #1 0.0 •1.200 16.800 #1 0.0 #
1.300 18.200 #1 0.0 •1.500 21.000 #1 0.0 #
1.600 22.400 .1 0.0 #
1.700 23.800 #1 0.0 •1.800 25.200 .1 0.0 #
2.000 28.000 .1 0.0 •2.200 30•.800 .1 0.0 •2.300 32.200 #1 0.0 #
2.500 35.000 #1 0.0 i
2.700 37.800 #1 0.0 #

( 3.000 42.000 #1 0.0 #
.3.200 _ 44.800 #1 0.0 •3.500 49.000 .1 0.0 #

( 3.800 53.200 .1 0.0 •4.100 57.400 .1 0.0 #
4.400 61.600 .1 0.0 #
Q.800 67.200 .1 0.0 •5.100 71.400 .1 0.0 •5.600 78.400 .1 0.0 #
6.000 84.000 .1 0.0 #
6.500 91.000 .1 0.0 i
7.000 98.000 .1 0.0 •7.600 106.400 .1 0.0 •8.200 114.800 #1 0.0 •8.900 124.600 .1 0.0 • I

~
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( EPPICIENCIESOP 1 LEVELSIN THE
9.600 134.400'1 0.0' •

10.000 140.000'1 0.0 •
11.000 154.000'1 0.0 •
12.000 168.000'1 0.0 •
13.000 182.000'1 0.0 •
14.000 196.000-'1 0.0 •
15.000 210.000 '10.0 •
16.000 224.000'1 0.0 •
17.000 238.000'1 0.0 •
19.000 266.000'1 0.0 •
20.000 280.000'1 0.0 •
22.000 308.000'1 0.0 •
24.000 336.000'1 0.0 •
26.000 364.000'1 0.0 •
28.000 392.000'1 0.0 •
30.000 420.000'1 0.0 •
33.000 462.000'1 0.0 •
36.000 504.000'1 0.0 •
39.000 546.000'1 0.0 •
42.000 588.000'1 0.0 •
45.000 630.000'1 0.0 •
49.000 686.000'1 0.0 •
53.000 742.000'1 0.0 •
57.000 798.000'1 0.0 •
62.000 86B.000'1 0.0 •
67.000 938.000'1 0.0 •
72.000 1008.000'1 0.0 •
78.000 1092.000 .1 0.0 •
84.000 1176.000 .1 0.0 •
91.000 1214.000 .1 0.0 •
99.000 1386.000'1 0.0 •

100.000 1400.000'1 0.0 •
110.000 1540.000 .1 0.0 •
120.000 1680.000 .1 0.0 •
130.000 1820.000 .1 0.0 •
140.000 1960.000 #1 0.0 •
150.000 2100.000 .1 0.0 •
170.000 2380.000 .1 0.0 •
180.000 2520.000 .1 0.0 •
190.000 2660.000 .1 0.0 •
210.000 2940.000 .1 0.0 #
230.000 3220.000 .1 0.0 •
250.000 3500.000 #1 0.0 •
270.000 3780.000 #1 0.0 •
290.000 4060.000 .1 0.0 •
310.000 4340.000'1 1.0000 #
340.000 4760.000'1 1.0000 •
370.000 5180.000'1 1.0000'
390.000 5460.000 .1 1.0000 •
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6 ABSORBERPOR PARTICLESWITH Z = 7. AND A = 14.
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I 10.7 ~l,~2,and Alpha Channel Efficiencies for Nitrogen Nuclei

I The following table given the efficiencies of the P-channels (colunms

2 through 12) as functions of incident energy in MeV /nuc1eon .(colunm 1)

and MeV (column 13). Columns 1 and 13 are identical for protons, of course,I
but for alphas and other heavier nuclei the two entries are not redundant.
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LOGICAL CHANNEL EPFICIENCIES FOR PARTICLES OF Z = 1. AND A = 14.
EINC Zl Z2 ALPHA 1 ALPHA 2 ALPHA 3 ALPHA 4 ALPHA 5 ALPHA 6

0.2000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8000.2100 0.0 o. O· 0.0 0.0 0.0 0.0 0.0 0.0 2.9400.2300 0.0 0.0 0.000 0.0 0.0 0.0 0.0 0.0 3.2200.2500 0.0 0.0 0.122 0.0 0.0 0.0 0.0 0.0 3.5000.2100 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 3.1800.2900 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 4.0600.3100 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 4.3400.3400 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 4.7600.3100 0.0 0.0 1.000 0.0 0.0 0.0 0.0 0.0 5.1800.4000 0.0 0.0 1.000 0.000 0.0 0.0 0.0 0.0 5.6000.11300 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 6.0200.4600 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 6.4400.5000 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 7.0000.5400 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 7.5600.5900 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 8.2600.6400 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 8.9600.6900 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 9.6600.7400 0.0 0.0 0.0 1.000 0.0 0.0 0.0 0.0 10.360
( 0.8000 1.000 0.0 0.0 1.000 0.0 0.0 0.0 0.0 11.2000.8100 1.000 0.0 0.0 1.000 0.0 0.0 0.0 0.0 12.1800.9400 1.000 0.0 0.0 1.000 0.0 0.0 0.0 .0.0 13.1601.0000 1.000 0.0 0.0 1.000 0.0 0.0 0.0 0.0 14.0001.1000 1.000 0.0 0.0 1.000 0.0 0.0 0.0 0.0 15.4001.1900 1.000 0.0 0.0 1.000 0.0 0.0 0.0 0.0 16.6601.2000 1.000 0.0 0.0 1.000 0.0 0.0 0.0 0.0 16.8001.3000 1.000 0.0 0.0 1.000 0.0 0.0 0.0 0.0 18.2001.5000 1.000 0.0 0.0 1.000 0.0 0.0 0.0 0.0 21.0001.6000 1.000 0.105 0.0 1.000 0.0 0.0 0.0 0.0 22.4001.1000 1.000 1.000 0.0 1.000 0.0 0.0 0.0 0.0 23.8001.8000 1.000 1.000 0.0 1.000 0.0 0.0 0.0 0.0 25.2002.0000 1.000 .1.000 0.0 1.000 0.0 0.0 0.0 0.0 28.0002.2000 1.000 1~000 0.0 1.000 0.0 0.0 0.0 0.0 30.8002.3000 1.000 1.000 0.0 1•.000 0.0 0.0 0.0 0.0 32.2002.5000 1.000 1.000 0.0 1.000 0.0 0.0 0.0 0.0 35.0002.1000 1.000 1.000 0.0 1.000 0.0 0.0 0.0 0.0 31.8003.0000 1.000 1.000 0.0 1.000 0.0 0.0 0.0 0.0 42.0003.2000 0.0 0.0 0.0 0.0 ) 1.000 0.0 0.0 0.0 44.8003.5000 0.0 0.0 0.0 0.0 1.000 0.0 0.0 0.0 49.0003.8000 0.0 0.0 0.0 0.0 0.013 0.981 0.0 0.0 53.2004.1000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 57.4004.4000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 61.6004.8000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 61.2005.1000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 71.4005.6000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 78.4006.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 84.0006.5000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 91.0001.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 98.0001.6000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 106.4008.2000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 114.800 I

.!:i8.9000 0.0 0.0 0.0 0.0 .0.0 1.000 0.0 0.0 124.600 co
I
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ErNC Zl Z2 ALPHA 1 ALPHA 2 ALPHA 3 ALPHA 4 ALPHA 5 ALPHA 6
9.6000 0.0 0.0 , 0.0 0.0 0.0 1.000 0.0 0.0 134.400

10.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 140.000 ---11.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 154.000
12.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 168.000
13.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 182.000
14.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 196.000
15.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 210.000

( 16.0000 0.0 0.0 0.0 0.0 0.0 1.o 00 0.0 0.0 2211.000
17.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 238.000
19.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 266.000
20.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 280.000
22.0000 0.0 0.0 0.0 0.0 0.0 1.000 0.0 0.0 308.000
24.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 336.000
26.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 364.000
28.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 392.000
30.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 420.000

( 33.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 462.000
36.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 504.000
39.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 546.000
42.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 588.000
,45.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 630.000
49.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 686.000
53.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 742.000
57.0000 0.0 0.0 0.0 0..0 0.0 0.0 1.000 0.0 798.000
62.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 868.000

( 67.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 938.000
72.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 1008.000
78.0000 0.0 0.0 O~ 0 ,0.0 0.0 0.0 1.000 0.0 1092.000
84.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 1176.000
91.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 1274.000
99.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 1386.000

100.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 1400.000
110.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 1540.000
120.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 1680.000
130.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 1820.000
140.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 1960.000
150.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 2100.000
170.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 2380.000
180.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 2520.000
190.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 2660.000
210.0000 '0.0 0.0 0.0 0.0 '0.0 0.0 1.000 0.0 2940.000
230.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 3220.000
250.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 3500.000
270.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 3780.000 '
290.0000 0.0 0.0 0.0 0.0 0.0 0.0 1.000 0.0 4060.000
310.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4340.000
340.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4760.000
370.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5180.000
390.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5460.000

-' I

~
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I11. Response of Telescope to Iron Nuclei

11.1 Range~Energy Table for Iron in Silicon for .2 to 9.9 MeVI
Nucleon I
The units of "Range" and "Straggling" in the following table

are £m. "Straggling" is an approximation to the rms fluctuations I
of the range distribution and is.included here only incidently. No

Isubsequent use is made of "straggling" ip. later calculations. F1uct-

uations in the energy loss signal are accounted for by a different I
I

method.

I
I
I
I
I
I
I
I
'I
I
I



RANGE-ENERGY TABLE POR Z = 26.000AND A = 56.000PARTICLES IN SILICN

( ENERGY PANGE STRAGGLING
0.2000 0.000473 0.000001
0.2100 0.000487 0.000601
0.2300 0.000517 0.000002
0.2500 0.000545 0.000002
0.2700 0.000572 0.000003
0.3000 0.000612 0.000003
0.3200 0.000637 0.000003
0.3500 0.000675 0.000002

( 0.3800 0.000711 0.000002
0.4100 0.000746 0.000002
0.4500 0.000792 0.000002

( 0.4900 0.000836 0.000002
0.5300 0.000879 0.000002
0.5700 0.000921 0.000002

( 0.6200 0.00C973 0.000003
0.6700 0.001023 0.000003
0.7300 0.001082 0.000003

( 0.7900 0.001140 0.000003
0.8600 0.001207 0.000004
0.9400 0.001282 0.000004

( 1.0000 0.001337 0.000004
1.1000 0.001430 0.000006
1.2000 0.001520 0.000009
1.3000 0.001610 0.000009
1.4000 0.001701 0.000007
1.5000 0.001789 0.000005
1.6000 0.001877 0.000004
1.8000 0.002059 0.000004
1.9000 0.002148 0.000004
2.1000 0.002330 0.000006
2.3000 0.002515 0.000008
2.5000 0.002698 0.000012
2.7000 0.002893 0.000010
2.9000 0.003087 0.000008
3.1000 0.003279 0.000007
3.4000 0.003582 0.000006
3.7000 0.003893 0.000007
4.0000 0.004202 0.000007
4.4000 0.004647 0.000008
4.8000 0.005094 0.000009
5.2000 0.005558 0.000009
5.6000 0.006040 0.000010
6.1000 0.006655 0.000011
6.6000 0.007301 0.000012

t 7.2000 0.008097 0.000013
7.8000 0.008928 0.000014
8.4000 0.009789 0.000015
9.2000 0.010981 0.000017
9.9000 0.012067 0.000019

( , NU"BER OP INPUT PARTICLES SELECTED = 1 I
I-'
g?

PARTICLE TYPES SELECTED ARE 17 I

<.
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11.2 Telescope Stack Parameters I
See Section 8.2 for explanation; threshold nomenclature differs

slightly from that used in previous calculations in order to accommodate

the limitations of the program PAMELA.

I
I
I
I
I
I
I
I.
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PARAMETERS OP ABSORBER STACK
.ABSORBER THICKNESSES. MICRONS 0.347 38.700 900.000 2700.000 14572.992 5000.000

ABSORBEB MATERIAL 3. 2 e " 2. 2. 4. 2.

THICKNESS VARIATION,MICRONS 0~0100 3.8700 5.0000 10.0000 0.0 50.0000

CONICAL HALP ANGLE, DEGREES 0.0 0.0 0.0 0.0 0.0 0.0

DETECTOR NOISE, MEV 0.0 0.070 0.027 0.023 0.0 0.100

ELECTRONIC NOISE,MEV 0.0 0.0 0.0 0.0 0.0 0.0

NUMBER OP THRESHOLDS SET 0.0 8.0 7.0 5.0 0.0 1.0

THRESHOLD LEVEL NO. MEV 1 0.0 0.1700 0.1960 1.4900 0.0 0.5000

THRESHOLD LEVEL NO. MEV 2 0.0 0.2100 0.2090 2.9800 0.0 0.0

THRESHOLD LEVEL NO. MEV 3 0.0 0.4400 0.4560 3.9500 0.0 0.0

THRESHOLD LEVEL NO.MEV 4 0.0 0.9250 0.8090 6.9500 O.~ 0.0

THRESHOLD LEVEL NO. MEV 5 0.0 2.3800 3.8200 26.4000 0.0 0.0

( THRESHOLD LEVEL NO. MEV 6 0.0 9.4800 7.5100 0.0 0.0 0.0

THRESHOLD LEVEL NO.MEV 7 0.0 21.2000 14.8000 0.0 0.0 0.0

THRESHOLD LEVEL NO. MEV 8 0.0 180.1000 0.0 0.0 0.0 0.0

AVERAGE PROJECTED DEPTH,MIC 0.347 38.700 900.000 2700.000 14572.992 5000.000

EST.RKS VARN.PROJ.DEPTH,MIC 0.0 0.0 0.0 0.0 0.0 0.0

NET RMS THICKNESS VARN. (MIC) 0.0100 3.8700 5.0000 10.0000 0.0 50.0000

LOWER LIMIT THICKNESS (MIC) 0.337 34.830 895.000 2689.999 14512.992 4949.999

UPPER LIMIT THICKNESS (MIC) 0.357 42.570 904.999 2710.000 14572.992 5050.000
(

r
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11.3 Logical Definitions of Zl. Z2. and Z3.
The following table, when used with the preceeding (Section 10.2)

I
summary of the telescope parameters, completely defines the P-channels for I
the telescope. The interpretation of the entries of the table is that the

numbers when taken in groups of three represent absorber number, threshold

number, logical yes or no. The label of each channel is the last column

on the right. For example, the first row of the table represents the chan-
Inel P1 with the functions A2 10 ~ M. Plus one equals "yes" and minus one

equals "no". The channels then represent the logical intersection of the

threshold efficiencies.

I
I
I
I
I
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11.4 Intrinsic Fluctuations in Energy Losses of Iron Nuclei in Telescope
Elements I
From left to right in the table the entries are: Z of projectile, I

A of projectile, standard deviations in DeV/nucleon of the energy loss

signal in each of the telescope elements. The calculation is based on an

approximation of Bohr for the statistical fluctuations expected when the

I

particle is well above the abosrber penetration energy. The subsequent

calculations of the passbands utilize this fluctuation as one source of

the width of the energy loss signal.

I
I
I·
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INTRINSIC ~LUCTUATIONS I~ ENERGY LOSS (KEV/NUC) CALC FROK ~OBR PORKULA

{ Z,

26.

A

56. 0.438 2.419 11.66.4' . , 20.202 121.225 21.492
(
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(

(
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11.5 Energy Losses of Iron in Telescope Elements I
These are tabulations of the energy loss versus incident energy for

Ieach of the elements of the telescope. The entries labelled DDELTAE1,

DDELTAE2, etc., are estimates of the FWHM of the energy loss signal which Ihas contributions from detector noise, electronic noise, thickness inhomo-

geneity, and intrinsic statistical fluctuation~. I
I
I
I
I
I
I
I
I
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I
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ENERGY LOSS TABLE FOR PAR'I!CLES OFZ = 26.AND A = 56.

.EINC DELTAE1 DDELTE1 DELTAE2 DDELTE2 DELTAE3DDELTE3 DELTAE4 DDELTE4 DELTAE5 DDELTE5 DELTAE6 DDELTE6 DELTAE
0.200 0.051 0.001* 0.149 0.001* 0.0 ·0'.0· • 0.0 0·.0· * 0.0 0.0 • 0.0 0.0· *0.210 0.052 0.001· 0.158 0.001* 0.0 0.0 * 0.0 0.0 • 0.0 0.0 • 0.-0 0.0 *0.230 0~055 0.001· 0.175 0.001* .0.0 . 0.0 .* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *

( 0.250 0.057 0.002· 0.193 0.001. 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *0.270 0.059 0.002· 0.211 0.001* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *0.300 0.062 0.002* 0.238 ·0.001* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 • 0.0 0.0 *0.320 0.064 0.002* 0.256 0.001· 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * j::
0.350 0.067 0.002· 0.283 0.001* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * ~0.380 0.070 0.002* 0.310 0.001· 0.0 0.0 • 0.0 0.0 * 0.0 0.0 * 0.0 0.0 .* .....0.410 0.073 0.002* 0.337 0.001* 0.0 0.0 • 0.0 0.0 * 0.0 0.0 • 0.0 0.0 *0.450 0.076 0.002· 0.3H 0.001* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 510.490 0.079 0.002· 0.411 0.001* 0.0 0.0 • 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * II)

0.530 0.082 0.002· 0.448 0.001. 0.0 0.0 * 0.0 . 0.0 * 0.0 0.0 * 0.0 0.0 * c::
::I0.570 0.084 0.002· 0.486 0.001* .0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * ....
rt0.620 0.087 0.002* 0.533 0.001* 0.0 0.0 * 0.0 0.0 • 0.0 0.0 * 0.0 0.0 * til

0.670 0.089 0.003* 0.581 0.001· 0.0· 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0...,0.730 0.092 0.003* 0.638 0.001* 0.0 0.0 • 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * ..0.790 0.095 0.003* 0.695 0.001· 0.0 0.0 * 0.0 0.0 * 0.0 0.0 .* 0.0 0.0 * ::r....0.860 0.097 0.003* 0.163 0.001· 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * '"0..940 0.100 0.003· 0.840 0.001* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * >-i

'"1.000 0.101 0.003* 0.899 0.001· 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * cr....
. ( 1.100 0.103 0.003* 0.997 0.001* 0.0 0.0 * 0.0 0.0 • 0.0 0.0 * 0.0 0.0 • II)

1.200 0.101 0.003111 1.093 0.001* 0.0 0.0 * 0.0 0.0 * 0.0 .0.0 * 0.0 0.0 * 0>
111.300 0.108 0.003* 1.192 0.001· 0.0 0.0 • 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * II)

.- 1.400 0.108 0.003· 1.292 0.001* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * ....
::I1.500 0.110 0.003* 1.390 0.001* . 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * :;::1:600 0.113 0.003* 1.481 0.001* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * II)

<1.800 0.110 0.003* 1.690 0.001* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * z1.900 0.112 0.003* 1.788 0.001* 0.0 0.0 • 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * e
n2.100 0.109 .0.003* 1.991 0.001* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * ....
II)2.300 0.111 0.003* 2.189 0.001· 0.0 0.0 * 0.0 0.0 • 0.0 0.0 * 0.0 0.0 * 0
::I2.500 0.113 0.003· 2.381 0.001* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 512.100 0.106 0.003* 2.594 0.001* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 112.900 0.108 0.003· 2.192 0.001* 0.0 0.0 * 0.0 0.0 * 0.0 0.0· * 0.0 0.0 * 0c:3.100 0.109 0.003* 2.991 0.001* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * ::r3.400 0.102 0.003* 3.298 0.001* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0.0 0.0 * 0e3.100 0.103 0.003* 3.591 0.102* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 • 0.0 0.0 * - rt

4.000 0.104 0.003* 3.829 0.150* 0.061 0.000* 0.0 0.0 * 0.0 0.0 * 0.0 O~O *4.400 0.096 0.003* 3.958 0.306· 0.346 0.000* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *4.800 0.091 0.003* 3.939 0.393* 0.165 0.000* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *5.200 0.090 0.003· 3.843 0.427* 1.267 0.000* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *5.600 0.090 0.003* 3.101 0.428· 1.803 0.000* 0.0 0.0 • 0.0 0.0 * 0.0 0.0 •6.100 0.085 0.002* 3.540 0.410* 2.415 0.000· 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *6.600 0.084 0.002* 3.312 0.390* 3.143 0.000* 0.0 0.0 * 0.0 0.0 • 0.0 0.0 *1.200 0.080 0.002* 3.202 0.364· 3.918 0.000· 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *
( 7.800 0.019 0.002* 3.052 0.346* 4.668 0.000* 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *8.400 . 0.076 0.002* 2.916 0.321* 5.408 0.000· 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *9.200 0.072 0.002· 2.759 0.299* 6.369 0.000* 0.0 0.0 * 0.0 0.0 • 0.0 0.0 •
( 9.•900 0.071 0.002* 2.631 0.284· 7.192 0.000· 0.0 0.0 * 0.0 0.0 * 0.0 0.0 *

UNITS FOR ABOVE TABLf ARE MEV/NUC
l I....
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11.6 Level Efficiencies of Thresholds in Telescope for Iron Nuclei

The entries, in the following table have the significance:

Column 1, incident energy (MeV/Nucleon)

Column 2, incident energy (MeV)

Column 3, incident energy, efficiency of thresholds #1 •••



,

(

AND A = 56.EFFICIENCIES OF 8 LEVELS IN THE 2 ABSORBER FOR PARTICLES WITH Z = 26.

( 0.003MEV/NUC 0.004MEV/NUC 0.008MEV/NUC 0.011MEV/NUC 0.042MEV/NUC 0.169MEV/NUC 0.319!EV/NUC 3.216!EV/NUC

( 0.200 11.200 #1 1.0000 12 1.0000 #3 1.0000 iij 1.0000 #5 1.0000 .6 0.0 .1 0.0 #8 0.00.210 11.760 '1 1.0000 .2 1.0000 .3 1.0000 '4 1.0000 .5 1.0000 .6 0.0 t1 0.0 '8 0.00.230 12.880 .1 1.0000 .2 1.0000 #3 1.0000 14 1.0000 '5 1.0000 16 1.0000 .1 0.0 .8 0.0
( 0.250 14.000 11 1.0000 '2 1.0000 '3 1.0000 14 1.0000 .5 1.0000 .6 1.0000 t1 0.0 .8 0.00.210 15.120 11 1.0000 .2 1.0000 t3 1.0000 14 1.0000 .5 1.0000 .6 1.0000 t1 0.0 18 0.00.300 16.800 #1 1.0000 .2 1.0000 '3 1.0000 t4 1.0000 .5 1.0000 .6 1.0000 t1 0.0 .8 0.0
( 0.320 11.920 .1 1.0000 12 1.0000 t3 1.0000 U 1.0000 '5 1.0000 .6 1.0000 '1 0.0 .8 0.00.350 19.600 '1 1.0000 .2 1.0000 '3 1.0000 .4 1.0000 .5 1.0000 '6 1.0000 t1 0.0 18 0.00.380 21.280 .1 1.0000 .2 1.0000 t3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 n 0.0 .8 0.0
( 0.410 22.960 .1 1.0000 '2 1.0000 #3 1.0000 '4 1.0000 IS 1.0000 .6 1.0000 .1 0.0 .8 0.00.450 25.200 .1 1.0000 .2 1.0000 #3 1.0000 U 1.0000 .5 1.0000 .6 1.0000 t1 0.0000 '8 0.00.490 21.440 11 1.0000 .2 1.0000 .3 1.0000 '4 1.0000 .5 1.0000 .6 1.0000 n 1.0000 '8 0.0
( 0.530 29.680 .1 1.0000 .2 1.0000 t3 1.0000 '4 1.0000 .5 1.0000 .6 1.0000 11 1.0000 .8 0.00.510 31.920 .1 1.0000 .2 1.0000 13 1.0000 14 1.0000 '5 1.0000 .6 1.0000 t1 1.0000 '8 0.00.620 34.120 11 1.0000 '2 1.0000 t3 1.0000 '4 1.0000 .5 1.0000 .6 1.0000 '1 1.0000 '8 0.0
( 0.670 31.520 .1 1.0000 12 1.0000 '3 1.0000 #ij 1.0000 .5 1.0000 .6 1.0000 t1 1.0000 18 0.00.730 40.880 .1 1.0000 .2 1.0000 t3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 11 1.0000 .8 0.00.190 44.240 '1 1.0000 12 1.0000 .3 1.0000 14 1.0000 .5 1.0000 .6 1.0000 11 1.0000 .8 0.0
( 0.860 48.160 .1 1.0000 .2 1.0000 t3 1.0000 14 1.0000 '5 1.0000 .6 1.0000 11 1.0000 18 0.00.940 52.640 '1 1.0000 .2 1.0000 '3 1.0000 '4 1.0000 .5 1.0000 .6 1.0000 .1 1.0000 .8 0.01.000 56.000 .1 1.0000 '2 1.0000 #3 1.0000 #ij 1.0000 .5 1.0000 .6 1.0000 .1 1.0000 .8 0.0
( 1.100 61.600 .1 1.0000 .2 1.0000 13 1.0000 .4 1.0000 .5 1.0000 #6 1.0000 .1 1.0000 .8 0.01.200 67.200 #1 1.0000 #2 1.0000 #3 1.0000 14 1.0000 .5 1.0000 .6 1.0000 .1 1.0000 .8 0.01.300 12.800 .1 1.0000 '2. 1.0000 '3 1.0000 '4 1.0000 .5 1.0000 .6 1.0000 t1 1.0000 .8 0.0
( 1.400 18.400 .1 1.0000 '2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 11 1.0000 .8 0.01.500 84.000 .1 1.0000 .2 1.0000 #3 1.0000 iij 1.0000 .5 1.0000 .6 1.0000 .1 1.0000 #8 0.01.600 89.600 .1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 t6 1.0000 f1 1.0000 18 0.0
( 1.800 100.800 '1 1.0000 .2 1.0000 t3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 11 1.0000 .8 0.0 .1.900 106.400 '1 1.0000 .2 1.0000 #3 1.0000 #ij 1.0000 .5 1.0000 #6 1.0000 .1 1.0000 '8 0.02.100 117.600 .1 1.0000 '2 1.0000 #3 1.0000 jq 1.0000 .5 1.0000 .6 1.0000 .7 1.0000 .8 0.0
( 2.300 128.800 '1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 n 1.0000 .8 0.02.500 140.000 .1 1.0000 .2 1.0000 #3 1.0000 #4 1.0000 .5 1.0000 .6 1.0000 #1 1.0000 .8 0.02.700 151.200 .1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 #6 1.0000 11 1.0000 .8 0.0
l 2.900 162.400 .1 1.0000 .2 1.0000 t3 1.0000 14 1.0000 .5 1.0000 #6 1.0000 .7 1.0000 .8 0.03.100 113.600 .1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 #6 1.0000 t7 1.0000 .8 0.03.400 190.400 .1 1.0000 .2 1.0000 t3 1.0000 jq 1.0000 .5 1.0000 #6 1.0000 t7 1.0000 '8 1.0000
( 3.700 201.200 '1 1.0000 #2 1.0000 .3 1.0000 #4 1.0000 '5 1.0000 #6 1.0000 .7 1.0000 #8 1.00004.000 224.000 '1 1.0000 #2 1.0000 #3 1.0000 14 1.0000 .5 1.0000 #6 1.0000 .1 1.0000 .8 1.00004.400 246.400 #1 1.0000 '2 1.0000 #3 1.0000 .4 1.0000 15 1.0000 #6 1.0000 f1 1.0000 .8 1.0000, 4.800 268.800 .1 1.0000 .2 1.0000 #3 1.0000 #ij 1.0000 .5 1.0000 #6 1.0000 .1 1.0000 .8 1.00005.200 291.200 #1 1.0000 #2 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 11 1.0000 .8 0.99975.600 313.600 '1 1.0000 .2 1.0000 #3 1.0000 14 1.0000 .5 1.0000 .6 1.0000 .1 1.0000 .8 0.9966
( 6.100 341.600 #1 1.0000 .2 1.0000 #3 1.0000 #4 1.0000 .5 1.0000 .6 1.0000 .1 1.0000 .8 0.96856.600 369.600 .1 1.0000 #2 1.0000 #3 1.0000 t4 1.0000 .5 1.0000 #6 1.0000 t1 1.0000 .8 0.82147.200 403.200 .1 1.0000 12 1.0000 #3 1.0000 t4 1.0000 .5 1.0000 #6 1.0000 t1 1.0000 i8 0.4631
( 7.800 436.800 .1 1.0000 .2 1.0000 '3 1.0000 til 1.0000 .5 1.0000 .6 1.0000 t7 1.0000 .8 0.13208.400 410.400 .1 1.0000 12 1.0000 #3 1.0000 .4 1.0000 .5 1.0000 16 1.0000 17 1.0000 '8 0.01389.200 515.200 '1 1.0000 '2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 '6 1.0000 f1 1.0000 .8 0.00029.900 554.400 #1 1.0000 .2 1.0000 #3 1.0000 .4 1.0000' i5 1.0000 .6 1.0000 t1 1.0000 .8 0.0000 I{ ....
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( EFFICIENCIES OF 1 LEVELS IN THE 3 ABSORBER FOR PARTICLES WITH Z = 26. ABO A = 56.
( 0.003ftEV/NUC0.004ftEV/NUC0.008!EV/NUC 0.014!EV/BOC 0.068ftEV/NUC0.134!EV/NOC 0.264!BV/NOC

0.200 11.200 .1 0.0 .2 . 0.0 .3 0.0 14 0.0 .5 0.0 .6 0.0 .1 0.0 • .
0.210 11.160 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 .6 0.0 •1 0.0 •

( 0.230 12.880 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 .6 0.0 t7 0.0 •0.250 14.000 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 .6 0.0 t1 0.0 •0.210 15.120 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 .6 0.0 t1 0.0 •
( 0.300 16.800 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 .6 0.0 t1 0.0 •0.320 11.920 .1 0.0 .2 0.0 .3 0.0 .14 0.0 .5 0.0 .6 0.0 t1 0.0 •0.350 19.600 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 .6 0.0 t1 0.0 •( 0.380 21.280 .1 0.0 .2 0.0 13 0.0 14 0.0 .5 0.0 .6 0.0 t1 0.0' •0.410 22.960 .1 0.0 .2 0.0 .3 0.0 tIJ 0.0 .5 0.0 .6 0.0 t1 0.0 •0.450 25.200 .1 0.0 .•2 0.0 13 0.0 .4 0.0 .5 0.0 .6 0.0 t1 0.0 •
( 0.490 21.440 .1 0.0 '2 0.0 .3 0.0 .4 0.0 .5 0.0 .6 0.0 t1 0.0 •0.530 29.680 .1 0.0 .2 0.0 13 0.0 .4 0.0 .5 0.0 16 0.0 t1 0.0 •0.510 31.920 .1 0.0 .2 0.0 .3 0.0 .4 0.0 '5. 0.0 .6 0.0 t1 0.0 •( 0.620 34.120 .1 0.0 .2 0.0 13 0.0 .4 0.0 .5 0.0 .6 0.0 t1 0.0 •0.610 31.520 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 .6 0.0 11 0.0 •0.130 40.880 .1 0.0 .2 0.0 13 0.0 '4. 0.0 .5 0.0 .6 0.0 t1 0.0 •
( 0.190 44.240 .1 0.0 .2 0.0 .3 0.0 .4 .0.0 .5 0.0 .6 "0.0 t1 0.0 •0.860 48.160 .1 0.0 '.2 0.0 .3 0.0 t4 0.0 .5 0.0 .6 0.0 t1 0.0 •0.940 52.640 .1 0.0 .2 0.0 13. 0.0 .4 0.0 .5 0.0 .6 0.0 t1 0.0 •
( 1.000 '56.000 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 .6 0.0 ' t1 0.0 •1.100 61.600 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 .6 0.0 t1 0.0 •1~200 61.200 .1 0.0 '2 0.0 .3 0.0 .4 0.0 .5 0.0 .6 0.0 . t1 0.0 •( 1.300 12.800 .1 0.0 .2 0.0 .3 0.0 14 0.0 .5 0.0 .6 0.0 t1 0.0 •1.400 18.400 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 .6 0.0 t1 0.0 •1.500 84.000 .1 0.0 .2 0.0 .3 0.0 .4 0.0 '5, 0.0 .6 0.0 t1 0.0 •
( 1.600 89.600 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 .6 0.0 t1 0.0 •1.800 100.800 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 O~O .6 0.0 .1 0.0 •1.900 106.400 .1 0.0 .2 0.0 .3 0.0 '" 0.0 .5 0.0 .6 0.0 t1 0.0 •
( 2.100 111.600 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 .6 0.0 11 0.0 •2.300 128.800 .1 0.0 '2 0.0 .3 0.0 t4 0.0 .5 0.0 .6 0.0 .1 0.0' •2.500 140.000 .1 0.0 .2 0.0 .3 0.0 .'.4 0.0 .5 0.0 .6 0.0 t1 0.0 •
l 2.100 151.200 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 .6 0.0 11 0.0 •2~900 .162.400 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 .6 0.0 11 0.0 •3.100 113.600 .1 0.0 .2 0.0 .3 0.0 '" 0.0 .5 0.0 .6 0.0 t1 0.0 •
( 3.400 190.400 .1 0.0 .2 0.0 13 0.0 .4 0.0 .5 0.0 .6 0.0 11 0.0 •3.100 201.200 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 .6 0.0 t1 0.0 •4.000 224.000 .1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 '5 0.0000 .6 0.0 11 0.0 •
( 4.400 246.400 .1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 11 1.0000 •4.800 268.800 '.1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 t1 1.0000 •5.200 291.200 .1 1.0000 .2 1.0000 13 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 t1 1.0000 •, 5.600 313.600 #1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 11 1.0000 •6.100 '341.600 .1 1.0000 .2 1.0000 .3 1.0000 .4 1.0000 .5 1.0000 .6 1.0000 t1 1.0000 •6.600 369.600 .1 1.0000 .2 1.0000 .3 1.0000 14 1.0000 .5 1.0000 .6 1.0000 .t1 1.0000 •
( 1.200 403.200 .1 1.0000 .2 1.0000 .3 1.0000 14 1.0000 .5 1.0000 16 1.0000 11 1.0000 •1.800 436.800 .1 1.0000 .2 1.0000 .3 1.0000 '4 1.0000 .5 1.0000 .6 1.0000 11 1.0000 •8.400 410.400 .1 1.0000 .2 1.0000 .3 1.0000 ,.4 1.0000 .5 1.0000 .6 1.0000 t7 1.0000 •
( 9.200 515.200 .1 1.0000 .2 1.0000 .3 1.0000 14 1.0000 .5 1.0000 .6 1.0000 11 1.0000 •9.900 554.400 .1 1.0000 '2 1.0000 U 1.0000 14 1.0000 .5 1.0000 .6 1.0000 t7 1.0000 •
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EFFICIENCIES OF 5 LEVELS IN THE 4 ABSORBER FOR PARTICLES WITH Z = 26. AND A = 56.
( 0.027ftEV/NUC0.053"EV/NUC 0.071ftEV/NUC0.124ftEV/NUC0.4718EV/NUC0.200 11.200 .1 0.0 .2 0.0 #3 0.0 t4 0.0 .5 0.0 •0.210 11.760 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •( 0.230 12.880 .1 0.0 .2 0.0 jJ 0.0 .4 0.0 .5 0.0 •0.250 14.000 #1 0.0 #2 0.0 13 0.0 .4 0.0 .5 0.0 •0.270 15.120 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •( 0.300 16.800 .1 0.0 '2 0.0 i3 0.0 .4 0.0 .5 0.0 •0.320 17.920 .1 0.0 #2 0.0 .3 0.0 t4 0.0 #5 0.0 •0.350 19.600 .1 0.0 .2 0.0 .3 0.0 #4 0.0 .5 0.0 •I 0.380 21.280 .1 0.0 .2 0.0 .3 0.0 t4 0.0 .5 0.0 •0.410 22.960 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •0.450 25.200 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •( 0.490 27.440 .1 0.0 .2 0.0 .3 0.0 14 0.0 '5 0.0 •0.530 29.680 .1 0.0 .2 0.0 .3 0.0 t4 0.0 .5 0.0 •0.570 31.920 .1 0.0 .2 0.0 i3 0.0 114 0.0 .5 0.0 I
( 0.620 34.720 .1 0.0 .2 0.0 #3 0.0 14 0.0 #5 0.0 I0.670 37.520 .1 0.0 .2 0.0 .3 0.0 t4 0.0 .5 0.0 •0.730 40.880 .1 0.0 .2 0.0 .3 0.0 t4 0.0 IS 0.0 •( 0.790 44.240 .1 0.0 .2 0.0 #3 0.0 .4 0.0 .5 0.0 •0.860 48.160 .1 0.0 .2 0.0 13 0.0 14 0.0 .5 0.0 10.940 52.640 .1 0.0 .2 0.0 #3 0.0 .4 0.0 .5 0.0 •( 1.000 56.000 .1 0.0 .2 0.0 #3 0.0 .4 0.0 .5 0.0 •1.100 61.600 .1 0.0 .2 0.0 #3 0.0 .4 0.0 .5 0.0 •1.200 67.200 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •( 1.300 72.800 .1 0.0 .2 0.0 #3 0.0 t4 0.0 .5 0.0 •1.400 78.400 .1 0.0 .2 0.0 #3 0.0 114 0.0 .5 0.0 •1..500 84.000 .1 0.0 .2 0.0 13 0.0 .4 0.0 .5 0.0 •( 1.600 89.600 .1 0.0 .2 0.0 .3 0.0 t4 0.0 .5 0.0 •1.800 100.800 .1 0.0 .2 0.0 .3 0.0 #4 0.0 .5 0.0 •1.900 106.400 .1 0.0 .2 0.0 #3 0.0 .4 0.0 .5 0.0 •( 2.100 117.600 .1 0.0 .2 0.0 i3 0.0 t4 0.0 .5 0.0 I2.300 128.800 .1 0.0 .2 0.0 t3 0.0 .4 0.0 .5 0.0 •2.500 140.000 .1 0.0 .2 0.0 t3 0.0 #4 0.0 .5 0.0 I
( 2.700 151.200 11 0.0 12 0.0 13 0.0 14 0.0 .5 0.0 •2.900 162.400 .1 0.0 #2 0.0 13 0.0 114 0.0 .5 0.0 •3.100 173.600 .1 0.0 #2 0.0 .3 0.0 t4 0.0 IS 0.0 •( 3.400 190.400 .1 0.0 #2 0.0 #3 0.0 t4 0.0 .5 0.0 •3.700 207.200 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 14.000 224.000 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •( 4.400 246.400 .1 0.0 #2 0.0 .3 0.0 .4 0.0 .5 0.0 •4.800 268.BOO .1 0.0 .2 0.0 i3 0.0 14 0.0 .5 0.0 •5.200 291.200 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •( 5.600 313.600 .1 0.0 .2 0.0 #3 0.0 .4 0.0 .5 0.0 I6.100 341.600 .1 0.0 .2 0.0 .3 0.0 .4 0.0 .5 0.0 •6.600 369.600 #1 0.0 .2 0.0 13 0.0 i4 0.0 .5 0.0 •( 7.200 403.200 .1 0.0 .2 0.0 t3 0.0 .4 0.0 .5 0.0 •7.800 436.800 .1 0.0 .2 0.0 #3 0.0 .4 0.0 .5 0.0 •8.400 470.400 .1 0.0 .2 0.0 #3 0.0 #4 0.0 .5 0.0 •( 9.200 515.200 11 0.0 12 0.0 #3 0.0 #4 0.0 .5 0.0 •9.900 554.400 .1 0.0 .2 0.0 #3 0.0 .4 0.0 .5 0.0 •
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EFFICIENCIES OF 1 LEVELS IN THE 6 ABSORBER FOB PARTICLES WITH Z = 26. AND A = 56.
< 0.009I!EV/NUC

0.200 11.200 '.1 0.0 •0.210 11.760 .1 0.0 •0.230 12.880 .1 0.0 •0.250 14.000 .1 0.0 •0.270 15.120 .1 0.0 •( 0.300 16.800 .1 0.0 ••0.320 17.920 .1 0.0 •0.350 19.600 .1 0.0 •0.380 21.280 .1 0.0 •0.410 22.960 .1 0.0 •0.450 25.200 .1 0.0 •0.490 27.440 .1 0.0 •0.530 29.680 .1 0.0 •0.570 31.920 .1 0.0 •( 0.620 34.720 .1 0.0 •0.670 37.520 .1 0.0 •0.730 40.880 .1 0.0 •( 0.790 114.240 .1 0.0 •0.860 48.160 .1 0.0 •0.9110 52.640 .1 0.0 •( 1.000 56.000 .1 0.0 ••1.100 61.600 .1 0.0 •1.200 67,200 .1 0.0 •1.300 72.800 .1 0.0 •1.400 78.400 .1 0.0 •1.500 811.000 .1 0.0 •1.600 89.600 .1 0.0 •1.800 100.800 .1 0.0 •1.900 106.400 .1 0.0 •2.100 117.600 .1 0.0 •2.300 128.800 .1 0.0 •2.500 1110.000 .1 0.0 •2.700 151.200 .1 0.0 •2.900 162.400 .1 0.0 •3.100 173.600 .1 0.0 •3.400 190.400 .1 0.0 •3.700 207.200 .1 0.0 •4.000 224.000 .1 0.0 •11.1100 246.400 .1 0.0 •4.800 268.800 .1 0.0 •5.200 291.200 .1 0.0 •5.600 313.600 .1 0.0 •6.100 341.600 .1 0.0 •6.600 369.600 .1 0.0 •7.200 403.200 .1 0.0 •7.800 436.800 .1 0.0 •8.400 470.400 .1 0.0 •9.200 515.200 .1 0.0 •9.900 554.400 .1 0.0 •
(
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I11.7 Zl, Z2, and Z3 Efficiencies for Iron Nuclei

The following table given the efficiencies of the P-channels (columns
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

2 through 12) as functions of incident energy in MeV/nucleon (column 1) and

MeV (column 13). Columns 1 and 13 are identical for protons, of course, but

for alphas and other heavier nuclei the two entries are not redundant.



------------~------
~.{ LOGICAL CHANNEL EPPICIENCIES POR PARTICLES OF Z = 26. AND A = 56.

EINC Zl Z2 Z3
( 0.2000 •0.·0 0.0 0.0 11.200

0.2100 0.0 0.0 0.0 11.160
0.2300 1.000 0.0 0.0 12.880
0.2500 1.000 0.0 0.0 14.000
0.2100 1.000 0.0 0.0 15.120
0.3000 1.000 0.0 0.0 16.800
0.3200 1.000 0.0 0.0 11.920
0.3500 1.000 0.0 0.0 19.600
0.3800 1.000 0.0 O~O 21.280
0.4100 1.000 0.0 0.0 22.960
0.4500 1.000 0.000 0.0 25.200
0.4900 1.000 1.000 0.0 21.440
0.5300 1.000 1.000 0.0 29.680
0.5100 1.000 1.000 0.0 31.920
0.6200 1.000 1.000 0.0 34.120
0.6100 1.000 1.000 0.0 31.520
0.1300 .1.000 1.000 0.0 40.880
0.1900 1.000 1.000 0.0 44.240

( 0.8600 1.000 1.000 0.0 48.160
0.9400 1.000 1.000 0.0 52.640
1.0000 1.000 1.000 0.0 56.000
1.1000 1.000 1.000 0.0 61.600
1.2000 1.000 1.000 0.0 61.200
1.3000 1.000 1.000 0.0 12.800
1.4000 1.000 1.000 0.0 18.400
1.5000 1.000 1.000 0.0 84.000
1.6000 1.000 1.000 0.0 89.600
1.8000 1.000 1.000 0.0 100.800
1.9000 1.000 1.000 0.0 106.400
2.1000 1.000 1.000 0.0 111.600

( . 2.3000 1.000 1.000 0.0 128.800
2.5000 1.000 1.000 0.0 140.000
2.1000 1.000 1.000 0.0 151.200
2.9000 1.000 1.000 0.0 162.400
3.1000 1.000 1.000 0.0 113.600
3.4000 1.000 1.000 1.000 190.400
3.1000 1.000 1.00e 1.000 201.200
4.0000 0.0 0.0 1.000 2211.000
4.4000 0.0 0.0 1.000 246.400
4.8000 0.0 0.0 1.000 268.800
5.2000 0.0 0.0 1.000 291.200
5.6000 0.0 0.0 0.991 313.600

( . 6.1000 0.0 0.0 0.969 341.600
6.6000 0.0 0.0 0.827 369.600
1.2000 0.0 0.0 0.464 403.200
1.8000 0.0 0.0 0.132 436.800
8.4000 0.0 0.0 0.014 1110.400
9.2000 0.0 0.0 0.000 515.200
9.9000 0.0 0.0 0.000 554.400 If

I-''-.
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Fortran Source Program for Generating the Factors for Converting Counting
Rates to Fluxes and for Correcting the Response of the P-Channe1s to Protons
Only, Alpha-Channels to Alpha Particles Only and of Zl and Z2 to Medium
Nuclei Only.

I

I
SILVI[R SPRING. MARYL.AND -198- ITHE JOHNS HOPKINS UNIVERSITY

APPLIED PHYSICS LABORATORY

APPENDIX A I

These listings are included as a convenient reference should questions
I
I
I
I

regarding Sections 2 through 5 arise at some later time. The tables in·

Sections 2 through 5 will be used frequently in the construction of energy

and charge spectra from the detector count rates; hence, these listings are

included. These subroutines are also incorporated into the regular data

analysis programs for CPME data and the spectra and abundance ratios ca1cu-

1atedtherein utilize exactly these procedures. I
I
I
I
I
I
I
I
I
I
I
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FORTRAN IV G LEVEL 20

(

0001
0002
0003
OOOIJ
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
00'"
00"2
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053

(

(

(

(

!!AIN DATE = 12336 19/01/24
C DRIVER PROGRA!!

DI!!ENSION Y(36,20)
DI!!ENSION X (11 ,36,11) ,A (36) ,AB (11)
G=-6.
DO 1 1=1,36
A (!) =G

1 G=G+0.2
00111=1,36
D012J=1,11

12 Y(I,J)=AAA(l,J,A(I»
D013J=1,6

13 Y(!,J+l1)=AAA(2,J,A(I»
D011J=1,3

11 Y(I,J+17)=AAA(3,J,A(I»
WRITE(6,9006) (K,K"',11)
DO 141=1,36

14 WRITE(6,9004)A(I), (Y(I,J) ,J=1,11)
IfR-ITE(6,9005) (K,K=l, 6) , (L,L= 1,3)
00151=1,36

15 WF.ITE(6,9004)A(I),(Y(I,J),J=12,20)
9004 FORMAT(1H ,F6.2,11(lX,1PE10.3»
9006 FOR!!AT(1H1,' GA!!!!A',11(8X,'P',12»
9005 P'0P.!!AT(1Hl,'GA!!!A',6(9X,'A',1l),3(91,'Z',1l»

PA=10.
DO 2 1=1,11
AB(I)=PA

2 PA=PA+l0.
DO 3 1=1,11
DO 3 J=1,36
DO 3 K=1,1

3 X(I,J,K)=PFACT(AB(1),A(J),~
DO 4 K'"",7
WRITE(6,9000) K,AB

9000 FOR!!AT (lH1,'PROTON CORR. PACTORS'/1HO,'P',Il/1HO,' PIA = "
1 11(6X,FS.0)/1H,' GA!!!!A')
DO 4 J=1,36

" WRITE(6,9001)A(J), (X(I,J,K) ,1=1,11)
9001 FOR!!AT(lH ,P9.5,11(11,1PE10.3»

Fl'!=10.
D05I=1,11
AB(I)=PM

5 P!!=P!!+5.
DO 6 1=1,11
DO 6 J=1,36
DO 6 1t=1,5

6 X(I,J,K) =AFACT (AB (I),A (J),K)
DO 7 K=1,5
WRITE(6,9002)K,AB

9002 FOR!!AT(1H1,'ALPHA CORPECTION FACTORS'/1HO,'A',I1/1HO,' AI!! = "
1 11(6X,F5.0)/1H,' GA!!!!A')
D01 J=1,36

7 iRlTE(6,9001)A(J), (X(I,J,K) ,1=1,11)
RFE=0.00125
D08I-l,11
AB (I)= 1./RP'E

8 RFE=t!P'!*2.

-
PAGE 0001

- -
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(
!'lAINFORTRAN IV G LEVEL 20 PAGE 0002

0054
0055
0056
0051
0058
0059
0060
0061
0062
0063
0064
0065
0066

..

.-

(

DATE = 12336 19/01/24
D09!=1,11
DO 9 J=1,36
DO 9 K=1,2

9 I(I,J,K)~ZFACT(AB(!) ,A(J),~
D016!=1,11

16 AB(I)=1./AB(!)
DO 10 K=1,2
W~!T!(6,9003)K,AB

9003 FORI'lAT(lH1,'I'lED!UI'lCORRECTION FACTORS'/lHO,'Z',I1/1HO,'
1,11(31,F8.5)/1H,t GAI'l!U')
DO 10 J=1, 36

10 WRITE(6,9001)A(J), (X(I,J,K) ,I=l,ll)
STOP
END

rE/O = ,

I
I\)

8
I
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- - - - - _.- - - - - _ .. - - _.- - -
~ORTRAN IV G LEVEL 20 !AA DATE = 72347 00/32/29 PAGE 0001

0001
0002. 0003

0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0.018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035·
0036
0037

REAL FUNCT!ON AAA(I,J,G) .
DII!ENS!ON PPE(3,11) iAAE(3,6) ,ZI!E(3,2),Z3HE(3) ,GP(ll) ,GA(6) ,GZ(3)
DATA PPE/.287,.394,2*;5,.733,2*.966,1.408,2*1.85,3.175,4.5,

1 4.5.6.2~7.9,7.9,10.8,2*13.7,19.45,2*25.2,37.35,2*49.5,72.25,
1 2*95.,116.5,138.,190.,345.,500./ . .
DATA AAE/.645,.908,2*1.17,1.455,2*1.74,3.02,2*4~3,7.9,2*11.5,

1 18.75,2*26.,39.,52./ .
DATA ZI!E/.77,1.185,2*1.6,2.4,3.2/
DATA Z3HE/3.35,5.475,7.6/
DATA GA/4*1.51,2*.32/
DATA GZ/3*1.51/
DATA GP/6*1.51,5*.32/
IF (!.EQ. 1) GO TO 10
IF(!. EQ. 2) GO TO 11
IF(J.LT.3) GO TO 12
GG=GZ (3)
El=Z3HE(1)
E2=Z3HE (2)
E3=Z3HE (3)
GO TO 13

12 GG=GZ(J)
El=ZI!E(1,J)
E2=ZI!E(2,J)
E3=Z I!E(3,J)
GO TO 13

11 GG=GA (J)
El=AAE (1,J)
E2=AAE (2,J)
E3=AAE (3~J)
GO TO 13

10 GG=GF(J)
E1=PPE (1,J)
E2=PPE (2,J)
E3=PPE (3,J)

13 IF(G.EQ. (-1.» GO TO 14
AAA=(G+l.)*(E2**G)/(GG*(E3**(G+1.)-El**(G+l.»)
RETURN

14 AAA=1./(GG*E2*ALOG(E3/El»
RETUFN
END

I
I\)
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FORTRAN IV G lEVEL 20
0001
0002
0003

. j

0004
0005
0006
0001
OOOB
0009
0010 10
0011
0012
0013
0014 11
0015
0016 12
0011
001B
0019

- - - -

PFACT 12336DATE 19/01/24
REAL FUNCTION PFACT(PTOA.GAM.1)
DIMENSION PPE(3.11) .PAE(3.11)
DAT.A PPE/.2B1 •.•.394.2*.5 ••133.2*.966.1.40B.2*1.B5.3.115.4.5.

1 4.5.6.2.1.9.1.9.10.B.2*13.1,19.45.2*25.2.31.35,2*49.5.12.25 •
1 2*95 ••116.5,13B ••190••345.,500./
DATA PAE/. 104••136••16B •• l1••23 ••29,.295.1.018.2*,.14,1.945.2*2.15

1 .2.45,2.15,2.85,30.425.58 ••60.,100.,13*140./
PFACT=1.
IF (I.GE.8) RETURN
IF (I.lT. 1)RETURN
IF (PTOA.GE. 1000.) RETURN
IF(GAM+l.) 10.11.10
G= GAM+l.
RP= PPE(3,I)**G - PPE(1.I)**G
RA= PAE(3,I)**G - PAE(l,I)**G
GO TC 12
RP= AlOG (PPE (3. I)/PPE (1. I»
RA= ALOG(PAE(3.I)/PAE(1.I»
RPRA= PTOA*RP/RA
PFAC!= RFRA/(l.+FPRA)
RETURN
END

- - -- - - - -.- - - -

PAGE 0001

- - -
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- -

,(

- - - - - - - - -
PAGE 0001

- -

Ia
I

FORTRAN IV G LE~EL
0001
0002
0003
0004
0005
0006
0001
0008
0009
0010 10
0011
0012
0013
0014 11
0015
0016 12
0011
0018
0019

- -- -- -
20 APACT DATE::: 12336 19/01124

PEAt PUNCTION AFACT(ATC~,GAM,I)
DIMENSIONAME13,6),AAE(3,6)
DATA AME/.25,.325,2*.4~1.8,2*J.2,3.5,2*3.8,13.9,2*24.,161.,4*310.1
DATA AAE/.645,.9C8,2*1.1,,1.455,2*1.'4~3.02,2*4.3,7.9,2*11~5,

1 18.15,2*26.,39.,52.1
,APACT=l.

IP(l.GE.6) RETURN
IP(I.tT.l) ~ETURN
IP(ATOM.GE.l000.) RETURN
IP(GAM + 1.)10,11,10
G= GAM + 1.
RA = AAE(3,I)**G - AAE(l,I)**G
RM = A~E(3,!)**G - AME(l,I)**G
GO TO 12
RA= AtOG(AAE(3,I)/AAE(1,I)
RM= AtOG(AME(3,I)/AME(1,I»
RARM = ATOM * RA IRM
APACT = RAP.!V(l.+RARM)
RETURN
END



- -

FORTRAN IV G LEVEL 20
0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0011
0018
0019

- -

ZPACT DATE = 72336
REAL FUNCT!ON ZPACT(P"TOPE,GA",!)
I):!:MENS!ONZ"E(3,2) ,ZHE(3,2)
DATA Z"E/.77,l.185,2*1.6,2.4,3~2/
DATA ZHE/.225,.328,.43,.43,2.115,3.8/
ZFAC'I=l.
IF(I.GE.3) RETURN
IF (!.LT. 1) ~ETUBN
IF(FKTOFE.GE.l000.)RETURN
IF (GAI!+ 1•l 10, 11,10

10 G= GA"+'.
R"= Z"E(3,!)**G - Z"E(l,I)**G
~Z= ZH~(3,!)**G - ZHE(l,!)**~··
GO TO 12

11 R"= AtOG(ZI!E(3,I)/Z"E(l,I»
RZ= AtOG(ZHE(3,I)/ZHE(l,I»

12 R"Z = PI!TOFE * RI!/HZ
ZPACT = R"Z/(l.+ R"Z)
RETURN
END

- - - -- -.- -

19/01/24

- - -

PAGE 0001

- - - -
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I APPENDIX B

For tran Source Program for Generating Expected Count Rate Ratios as
Functions of Spectral Exponent for Various Nuclear Species Abundance
Distributions.

This Fortran source program was used with the passband edges tabulated

I
I
I

in Section 6 to generate the count rate ratios for all the sensible combina-

tions of channels of the telescope channels. From the passbands and the

ratios, reliable spectral exponents and abundance ratios can be inferred

from the observed count rate ratios. These results are subject to the

assumptions outline in Section 7, namely, that all nuclear species present

I have identical energy/nucleon spectra of the'passbands of the channels in

I
question.

I
I
I
I

I
I
I
I



rUINFORTRAN IV G LEVEL 20
0001
0002
0003

00(14
0005
00(16

C
0007
0008
0009
0010
0011
0012
0013

0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042

- - -

DATE = 72347 00129/54 PAGE 0001
DIMENSION PPE(3,11),AAE(3,6) ,PAE(3,11)
DIMENSION ABLAB(20)
DATA PPE/.287,.394,2*.5,.733,2*.966,1.408,2*1.85,3.175,4.5,

1 4.5,6.2,7.9,7.9,10:8,2*13.7,19.45,2*25.2,37.35,2*49.5,72.25,
1 2*95.,116.5,138.,190.,345.,500./
DATA PAE/. 104,. 136,•168, •17,.23, •29, .295, 1.018,2* 1.74, 1.945,2* 2. 15

1,2.45,2.75,2.85,30.425,58.,60.,100.,13*140./
DATA AAE/.645,.908,2*1.17,l.455,2*1.74,3.02,2*4.3,7.9,2*1,.5,

1 18.75,2*26.,39.,52./
DOUBLE PRECISION LAB,LR1,LR2,LR3

CALCULATE RATIOS FOR EXPLORER 47
DIMENSION El (20,16), E2 (20,16) ,R (20,16) ,DR (20,16) ,RR (36,27),

1 ORR (36,25) ,GPCll) ,GA(6) ,GZ(3) ,AS(16) ,ABD(16) ,LAB(16)DATA GA/4*1.51,2*.32/
DATA GZ/3*1. 51/
DATA GP/6*1.51,5*.32/
DATA AS/ 840.,42.,3*0.,.49,.116,1.,0.,.127,.182,.107,.025,2*0.,1 .028/
DATA ABO/ 50.,2.5,3*0.,.03,.011,0.,0.,.0",.014,.0",.005,2*0.,1 .005/
DATA LAB/' PROTONS',' ALPHAS',' LITHIUM',' BERYL.',' BORON' ,

l' CARBON',' NITRO.',' OXYGEN',' FLUOR.',' NEON',' flAGNES.',
2~ SILICON',' SULFUR',' ARGON',' CALCIUM',' IROW'/

DATA LR2/'Al/A2','A2/A3','A3/A4','A4/A5','A5/A6','Zl/Z2','Z2/Z3',l'Pl/Al','Al/Zl'/
DATA LR3/'P2/Al','P3/A2','P4/A3','P5/A4','P7/A5','P8/A6','Al/Zl',

1 'A3/Z2'/
X(Xl,X2,GX)= (X2**(GX+l.) - Xl**CGX+l.))/(GX+l.)0061=1,20
D06J=1,16
El (I,J)=100.
E2(I,J) :;:100.

6 CONTINUE
A(1)=-6.
DO 9 1=2,36

9 A(I)=A(I-l)+ 0.2
DO 8I= 1,11
El(I,l)=PPE(l,I)
E2(I,1)=PPE(3,I)
El(I,2)=PAE(l,I)
E2 (I,2)=PAE P,I)

8 CONTINUE
.D07!=12,17
El (I,2)=AAE(1,I-11)
E2 (I,2)=AlE (3, I-l1)

7 CONTINUE
D010J=3,16
READ (5,9000)
READ (5,9000)
READ(5,9000)

10 READ(5,9000)

«El (I,J),E2 (I,J» ,I=l,6 )
«El (I,J),E2 (I,J» ,1=7,11)
«El (I,J),E2 (I,J» ,I=12,17)
«El(I,J) ,E2(I,J» ,1=18,20)

I

~.
0\
I
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PORTRAN !V G LEVEL 20
0043
0044
0045
0046
0041
0048
0049
0050
0051
0052
0053
0054
0055
0056
0051
0058
0059
0060
0061
0062
0063
0064
0065
0066
0061
0068
0069
0070
0011
0012
0013
0074
0075
0076
0077
0078
0079
0080
0081
0082
0083
0084
0085
0086
0087
0088
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098

!!AIN DATE 12341
·9000 PORI'IAT(2X,12P6. 0)

DOll OJ=5, 16
El (17,J) =100.
E2(11,J)=100.

110 CONTINOE
IIRITE(6,9001)

9001 FORMAT (1Hl,'EXPLORER 41 RATIO PROGRAI'I'/1HO,'PA55BAND DATA')DO 11 !=1,20
IF (I.EQ. 12) WRITE (6,9001)
WRITE(6,9002) LAB

9002 PORI'IAT(lHO,2X,16A8)
WRITE(6,9003) LP(I), (El(I,J) ,J=l,16)

9003 FORI'IAT(lHO,A2, 16F8. 3)
11 WRITE(6,9004) (E2(I,J) ,J=1,16)

9004 POR!!AT(1H ,2X,16F8.3)
READ(5,901~NCARD

9015 POR!!AT(I2)
DO 30!!=1,NCARD
READ(5,9016)ABLAB

9016 PORMAT(20A4)
WR!TE(6,9017)ABLAB

9017 POR!!AT(1Hl,20A4)
READ (5,9018) AB

9018 FORMAT(16F5.0)
WRITE(6,9006)LAB,AB

9006 FORMAT(lHO,2X,16A8/3X,16F8.313X,16FS.3)17 CONTINOE
DO 49 K= 1,36
IP (K.EQ.26) GO TO 51

DO 50 I=1,20
DO 50 J=1,16

50 R(I,J)= AB(J)*X(El(I,J) ,E2(I,J),A(K))
GO TO 52

51 DO 53 I=1,20
DO 53 J=1,16

53 P(!,J)= AB(J)* ALOG(E2(I,J)/E1(I,J))52 CONT!NUE
DO 54 I=1,20
501'1=0.
DO 55 J=l, 16

55 SUM= SUM + RU,J)
54 XX(I)= SUM

DO 56 I=1,10
56 PR(K,!)=(XX(I)*GP(I»/(XX(I+l)*GP(I+l})

DO 51 I=12,.16
51 RR(K,r-l)=(XX(I)*GA(r-l1))/(XX(I+l)*GA(I_l0})DO 58 !=18,19
58 RR(K,!-2)=(XX(!}*GZ(I-16))/(XX(I+l)*GZ(I_l1})

DO 59 !=18,23
59 RR(K,!)=(XX(!-16}*GP(I-16)/(XX(I-6}*GA(I_11))

RR (K,26) = (XX (1) *GP (1))1(XX (12)*GA (1))
RR (K,21) = (XX (12)*GA (1))1(XX (18)*GZ (1) )
RR (K,24) = (XX (.12)*GA (1))1(XX (18)*GZ (1))

49 RR(K,25)=(XX(14)*GA(3»)/(XX(1~)*GZ(2))
WRITE(6,9012)LRl .

9012 FORI'IAT(lHO,' GA!!!!A',10(4X,A1))

00/29/54

- -
PAGE 0002
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PlAINFORTRAN IV G LEVEL 20

0099
0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110
0111
0112
0113
0114
0115

- -

DATE = 72347 00/29/54 PAGE 0003

9014 FORPlA'!'(1H1)
DO 62 K=1.36

62 WRITE(6,9013)A(K). (RR(K.I) .I=1.10)
WRITE (6.9014)
WFITE(6,9006)LAB,AB.ABD
WRITE(6.9012)LR2
DO 60 K=1.36

60 WRITE(6.9013)A (K), (RR(K.I) ,1=11,17) ,RR(K.26) .RR(K.27)
9013 FORPlA'!'(1H .11 (1X,1PE10.3»

WRITE (6,9014)
WRITE(6.9006)LAB,AB,ABD
WR1TE(6.9012)LR3
DO 61K=1,36

61 WP.ITE(6.9013)A(K). (RRCK.I) .I=18.25)
30 CONTINUE .

STOP
END

I
I\)
·0
co
I
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I APPENDIX C

I Fortran Source Program and Data for Generating Tables in Sections
8, 9, 10 and 11.

I These listings are provided as references, should questions arise in

I
the interpretation of data in the main text. It is not anticipated that

regular reference to this data will be necessary. A full working descrip-

I tion of PAMELA, the program which performs the range-energy analysis of

the telescop~ is available in an APL/JHU Preprintavailable on request.

I The following pages include a complete source listing of PAMELA from which

I
I

reference can be made. Listing of the range-energy data are too lengthy to

include here and hence are not. Following the source listing are four sets

of data with the JCL necessary to invoke PAMELA and its data from the APL/

JHUlibrary. The four data sets 'included here generate the tables of

I Sections 8, 9, 10, and 11.

I
I
I
I
I
I
I
I



- -

C·· .
C

PAMELA ••• *••••••• *••• *

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

OIMENSION TOE(100,8),TOO(100,8),TEINC(100)
OI!lENSION IPARTS(17)
OI!!ENSION CONE (17,4)
EQUIVALENCE (STR(l,l,l) ,EFFCHA(1,l»
EQUIVALENCE(XR(l,l,l),EPS(l,l,l»
EQUIVALENCE (XR(l,l,3),TOE(1,l»
EQUIVALENCE (IR(l,5,3),TDO(1,1»
OI!lENSION A(17),Z(17),PVFCT(140,17),SVFCT(140,11)
EQUIVALENCE (OE(1, 1,1),PVFCT (1,1», (OD( 1,1, 1),SVPCT (1,1»
OI!lENSION D(7,7),THRESH(1,8)
DI!lENSION L(50,26),EFFCHA(100,50)
DI!lENSION OE(100,17,8" DO(100,11,8"EPS(100,17,8)
OI!lENSION T (7,5,
OI!'IENSION NV (17),NS (21),NR (21),PTAG (4),EINC( 100) ,EDENS (4),TOEN S (4)
OI!lENSION 00EIN(17,4) ,ODEII(17,7)
OOUBLE PRECISION SC(17,4),RXX,EXXX,STRXX,TX,RPRII!E,ESTART,EOUT
OOUBLE PRECISION CC,CX,PTAG
OOUBLE PRECISION XC
DOUBLE PRECISION XE,XE,STR,IXE,IXR
OOUBLE FRECISION ET1,BT2,XXST
CO!'l!lON/RT/XR(140,1',4),XE(140,2),STR(140,17,4)
OATA A/l.,2.,3.,4.,7.,9.,11.,12.,14.,16.,19.,20.,23~,24.,21.,28.,

1 56./
OATA Z/1.,l.,1.,2.,3.,4.,5.,6.,7.,8.,9.,10.,11.,12.,13.,14.,26./
DATA SC/2.10-6,2.480-6,2.90-6,3.40-6,4.050-6,4.80-6,5.70-6,6.6D-6,

1 7.40-6,8.20-6,9.D-6,l.170-5,1.44D-5,2.20-5,2.10-5,l.180-4,
23.050-4, 2.850-6,3.30-6,3.80-6,4.35D-6,5.10-6,5.90-6,6.80-6,
31.70-6,8.60-6,9.50-6,1.020-5,1.30-5,1.550-5,2.20-5,2.70-5,1.180-4,
43.050-4, . 7.70-6,8.10-6,9.10-6,1.090-5,1.230-5,1.40-5,1.560-5,
51.730-5,1.810-5,2.020-5,2.180-5,2.60-5,3.030-5,3.950-5,4.60-5, .
61.950-4,4.8D-4, 2.liD-5,2.70-5, 3.00-5,·3.3D-5,3.150-5,4. 20-5,
14.650-5,5.10-5,5.50-5,5.950-5,6.30-5,1.60-5,8.80-5,1.10-4,1.30-4,
85.150-4,1.180-3/

DATA NV/1,2,3,4,5,6,1,8,9,10,11,13,14,16,17,25,28/
OATA NS/12,15,18,19,20,21,22,23,24,26,21,29,30,31,32,33,34,35,36,

1 37,38/
DATA NR/l,3,5,6,1,8,9,10, 11,14,16,22,26,31,33,35,37,39,41,42,43/
DATA PTAG/6HALU!I. ,6HSILICN,6HNICKEL,6H GOLD/
DATA EDENS/2.903E+23,3.003E+23,2.873E+23,2.416E+23/
DATA TOENS/2.699,2.33,8.9,19.32/
O(I,l)=NO. OF THRESHOlDS IN ITH LAYER LE.8, GE.O
D(I,2)=ABSORBER !!ATERIAL,1=ALU!lINUM,2=SILICON,3=NICKEL,4=GOLO
o (I,3)=THICKNESS OF ITH LAYER IN C!I.
D(I,4)=R!lS UNC. IN THICKNESS, ITH LAYER (CM.)
O(I,5)=MAX. CONICAL HALP ANG. OF INC. REL. TO NORMAL(OEG.)
D(I,6)=DETECTOR RI!S NOISE (MEV)
D (1,1)=ELECTRONIC NOISE (MEV)
OE(I,J,K)=ENERGY LOSS OF PARTICLE OF TYPE J AT ITH

ENERGY IN KTH ABSORBER (KEV)
DD(I,J,K)= RMS UNC. IN DE (MEV)
EPS(I,J,K)=EPP. OF KTH THRESHOLD IN JTH OETECTOR AT ITH ENERGY

EACH PARTICLE TAKEN SUCCESSIVELY
L(I,J)= ITH LOGICAL CHANNEL LE.50 .

·J=1,4,7,10,13,16,19,22=ABSORBER NO OF 1,2,3,4,5,6,7,8
LOGICAL FUNCTION

J=2,5,8,11,14,17,20,23=THRESHOLO NO OF1, ••• ,S LOG. PN.
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C
C
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C
C
C
C
C
C

J=3,6,9,12,15,18,21,24= LOGICAL USE,l=COINC,-l=ANTI,O=O"IT
J=25,26 ALPHAMERIC NAME OF ITH CHANNEL (2A4,

T(I,l)= AVG. PROJ. DEPTH FOR I TH LAYER (C")
T(I,2)= RMS VARIATION IN PROJ. DEPTH (CM,
T (1,3,= CO"BINED R"S VARIATION IN PROJ DEPTH· DUE TO THICKNESS ANDANGLE
T(I,4,= AVG - SIG"A
T(I,5,= AVG + SIGMA

CXX =(4.* 3.14159 *«4.8E-l0).*4»/({1.6E-6).*2)DO 10 I = 1,4
DO 10 IP= 1,17

10 DDEIN (IP,I) = CXX * Z (IP) * EDENS (I) * TDENS (I'DO 11 I = 1,7
DO 11 J = 1,7

11 D(I, J) = O.
C READ IN RANGE ENERGY DATA

READ(5,9005) (XE(K,l) ,K=1,140)
9005 FOR"AT(8P10.4)

D033K=1,140
33 XE(K,1)=DLOG10(XE(K,1»

DO 30 J=1,4
READ(5,9006) (STR(K,l,J) ,K=1,140)

30 READ(5,9006) (XR(K,l,J) ,K=l,140)
9006 POR"AT(8Fl0.6)

READ(5,9005) (XE (K,2),K=1,38)
D034K=1,38

34 XE(K,2)=DLOG10(XE(K,2»
DO 32 J=1,4
IF(J.EQ.2) GO TO 32
DO 31 1=4,17

31 READ(5,9006) (XR(K,I,J) ,K=1,38)
32 CONTINUE

C PILL IN SILICON TABLE FOR 0.0125 TO 12 "EV/NUC. USING
C "ULTIPLY RANGE BY RHO(AL)/RHO(SI) =2.699/2.33CC= 2.699/2.33

CX= DLOG10(CC)
J=2
DO 16 1=4,17
DO 16 K=1,38

16 XR(K,I,J)= XR(K,I,l) + CX
C
C

ALUMINU"

CALCULATE CONVERSION PACTORS WIRH 'EFFECTIVE CHARGE'D015!=4,17
11=2
KIUX=135
D015K=l, KllAX
IP (K.GT.38) XE (K,2)=XE(K+5, 1)
EKE=(1.D+1)**XE(K,II)
EKE=EKE/938.211
BETASQ=l. -1./ «EKE+ 1.)**2)
BETA=SQRT(BETASQ,
PSI=(131.*BETA)/Z(I)
XC=DBLE (PSI)
IF(PSI.LE.1.459) GA"ASQ=1.~1.44*DEXP(-XC*1.83D+O)
IF(PSI.GT.1.459) GAI!ASQ=1.-1. 8S*DEXP (-XC*2.D+0)
GAMASQ=AMAX1(GAI!ASQ,O.1)
PVFCT(K,I)=GAHASO*Z(I)*Z(I)
SVPCT (K,!)=SQRT(A(I»/(Z(I) *GA"ASO*Z(I»

lS SVFC!(K,I)=ALOG10(SVFCT(K,I» .



1

C
C
C
C GENERATE DEUTERON AND TRITON CURVES BY SCALING PROTONS

DO 17 1=2,3
DO 17 J= 1,4
DO 11 K= 1,140
CC=DBLE (A (I»
CC=DSQRT(CC)
CC= DLOG 10 (CC)
XC=DBLE (A (I»
XC=DLOG10 (XC)
STR(K,I,J)= STR(K,1,J)+CC

17 XP.(K,I,J)=XR(K,1,J)+ XC
C FILL IN Z.GE.2 NUCLEI,E.GT.12MEV/NUC.BY SCALING JANN1 PROTONS

DO 18 1=4,11
DO 18 J=1,4
DO 18 K=39,135
CC=DBLE(SVFCT(K,I»
STR(K,I,J)= STR(K+5,1,J)+CC

18 CONTINUE
C

D02500J=1,4
D02500I=4,17
RNGE=(1.D+1) **XR (38,I,J)
ELOW=(1.D+11**XE(43,1)
PRNGE=(1.D+1)**XR(43,1,J)
GLO W=PVFCT (38,I)
D02500K=39,135
GHIGH=PVFCT(K,I)
GAVE=0.5*(GLOW+GHIGH)
EH1GH=(1.D+1) **XE(K+5,1)
PHRNGE=(1.D+1)**XR(K+5,1,J)
XRFACT=(EHIGH-EtOW)*A(I)/GAVE
D~DE=(PHRNGE-PRNGE)/(EHIGH-ELOW)
RNGE=RNGE+XRFACT*DRDE
CC=DBtE (RNGE)
XR(K,I,J)=DLOG10(CC)
GLOW=GHIGH
ELOW=EHIGH

2500 PRNGE=PHRNGE
C FILL IN STRAGGLING ESTIMATES FOR IONS USING SCALING LAW E.LE. 12MEV/NUC

DO 19 1=4,11
DO 20 K=1, 17
KK=NV(K)
CC=DBLE(SVFCT(KK,I»
DO 20 J=1,4

20 STR(KK,!,J) = cc + DLOG10(SC(K,J»
DO 21 J=1,4
DO 21 K =1,21
KK = NS(K)
CC=DBLE(SVFCT(KK,I»
KL = NR (K)

21 STP(KK,I,J)=CC + STF(KL,1,J)
19 CONTINUE

C READ OPTION CARD FOR RANGE ENERGY TABLE PRINT OUT
40 READ(5,9007) IP,IT,ENGL,ENGH,NUMENG,LAST

9007 FORMAT(2110,2F10.4,2110)
KMAX=140
II=1

I
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IP(IP.GE.~ II=2
IP(IP.GE.q)KMAX=1~5
XTX=(l.D+l)**XE(l,II)
ENGL=AMAX1(ENGL,XTX)
XTY=(l.D+l)**XE(KMAX,II)
ENGH=AKIN1(ENGH,XTY) -
DEL = (ALOG10(ENGH)-ALOG10(ENGL»/PLOAT(NUKENG-l)
DEL = 10.**DEL
PRINT 9008, Z(IP),A(IP),PTAG(IT)

9008 POFMAT(lHl,'RANGE-ENERGY TABLE POR Z = ',F6.3,'AND A = ',P6.3,'PAR
lTICLES IN ',A6/1HO,8X,6HENERGY,10X,5HRANGE,5X,10HSTRAGGLING)EINC(l) = ENGl

NUKENG = KINO(NUMENG,100)
EXX =ENGL
DO 41 I=l,NUKENG
IIE=EINC (I)
CALL RR(XXE,XXF.,XXST,IP,IT,IFLAG)
IP(IFLAG.NE.O) GO TO 43
PRINT 9009,XXE,XXR,XXST

9009 FOFMAT(lH ,qX,Fl0.4,4X,Fl1.6,5X,Fl0.6)
IF(MOD(I,50).EQ.0) PRINT 9008,Z(IP),A(I~,PTAG(IT)q3 EXX= EXI * DEI
IEX=ALOG10 (EXX)
IP(EIX.LT.l.) IEX=IEX-l
IEXX=EXX* (10.**(1-IEX»
TEXX=FLOAT(IEXX)*(10.**(IEX-l»
IP(TEXX.NE.EINC(I» GO TO 44-
IEXX=EXX*(10.**(2-IEX»
TEXX=PLOAT(IEXX)*(10.**(IEX-2»qq CONTINUE

ql EINC(I+l) = TEXI
IP(LAST.EQ.O) GO TO 42
GO TO qO

42 CONTINUE
C READ PARTICLE SELECTION

READ(5,90ql)NPARTS
READ (5,9040) (IPAR7S (I),1=1 ,NPARTS)

90Ql PORMAT (I2)
9040 PORMAT(1712)

PRINT 9042,NPARTS
9042 PORMAT(lHO,'NUKBER OP INPUT PARTICLES SELECTED = ',12)

PRINT 9043, (!PARTS (I),1=1, NPARTS)
9043 FORMAT(lHO,'PARTICLE TYPES SELECTED ARE ',17(2X,I2»C READ ABSORBER CARDS
9010 PORMAT(7F10.4,!10)

DO 50 1=1,7
READ(5,9010) (D(!,J) ,J=1,7),INDEX
IP(INDEX.NE.1111)GO TO 55
!ABS = D (I,2)
IF(IABS.EC.1)GO TO 51
IP(IABS.EQ.2)GC TO 51
IP(IABS.EQ.3)GO TO 51
IP(IABS.EC.4)GO TO 51

52 PRINT 9011,(D(I,J),J=l,7)
9011 PORKAT(1HO,'WRONG MATERIAL, CHECK ABSORBER CARDS',7(SI,Pl0.4»STOP

51 CONTINUE
!F(D(I,1) .LT.O.) GO TO 52
NLEVEL=D (I, ')
D063J=1,8

f
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63 THRESH (I,J) =0.
IF(D(I,l).GT.O.) READ(5,9012) (THRESH (I,J) ,J=l,NLEVEL)

53IF(D(I,3»52,52,50
50 CONT!NUE
55 NABS = 1-1

C CO~PUTE PROJECTED DEPTH AND UNCERTAINTY
DO 56 I=l,NABS
!F(D(I,5).LE.0.)GO TO 57
ANGLE=(O(I,~ .6.28318)/360.
T(I,1)=(0(I,3).2.*(1.-COS(ANGLE»)/(SIN(ANGLE) •• 2)
T (1,2)=0 (I,3). «1./COS (ANGLE» -1.) .0.5
T(I,3)= SQRT( T(I,2) **2 + D(I,4)**2)
T(I,4)= T(!,l) - T(I,3)
T(I,S)= T(I,l) + T(I,3)
GO TO 56

57 T(I,l)= D(I,3)
T(I,2)= O.
T (1,3)= D (I,4)
T (I,4)= T (I,1)- T (I,3)
T (I , 5) = T (I, 1) + T(I, 3)

56 CONTINUE
9012 FOR~AT(8Fl0.4)

PRINT 9013
9013 FORMAT(lHl,'PAP.A~ETERS OF ABSORBER STACK')

PRINT 9014,(D(J,3),J=1,NABS)
PRINT 9015, (D (J,2) ,J=l,NABS)
PRINT 9026, (D(J,4) ,J=l,NABS)
PRINT 9027,(D(J,5)~J=1,NABS)
PRINT 9028, (D(J,6),J=1,NABS)
PRINT 9029, (D(J,7) ,J=l,NABS)
PRINT 9030, (D(J,l) ,J=l,NABS)

9014 FORMAT(lHO,'ABSORBEB THICKNESSES,MICRONS',8(lX,4PF10.3»
9015 FORMAT(lHO,'ABSORBER MATERIAL ',8(8X,F3.G»
9026 FORMAT(lHO,'THICKNESS VARIATION, MICRONS ',8(lX,4PF10.4»
9027 FORMAT (lHO,'CONICAl HALF ANGLE, DEGREES ',8(6X,F5.1»
9028 FORMAT(lHO,'DETECTOR NOISE,HEV ',8(5X,F6.3»
9029 FORMAT(lHO,'ELECTBONIC NOISE,MEV ',8(5X,F6.3»
9030 FORMAT(lHO,'NUMBER OF THRESHOLDS SET ',8(6X,F5.1»

D064J= 1,8
64 PRINT 9031,J, (THRESH (I,J),I=l,NABS)

9031 FORMAT(lHO,'THBESHOLO" LEVEL NO.MEV ';I5,8(2X,F9.4»
PRINT 9032, (T(I,1),I= 1,NABS)
PRINT 9033, (T(I,2) ,I=l,NABS)
PRINT 9034, (T(I,3) ,I=l,NABS)
PRINT 9035, (T(I,4) ,I=l,NABS)
PRINT 9036, (T(I,5) ,I=l,NABS)

9032 FORMAT(lHO,'AVERAGE PROJECTED DEPTH,~IC ',8(lX,4PF10.3»
9033 FOR~AT(lHO,'EST.RMS VARN.PROJ.OEPTH,MIC ',8(lX,4PF10.4»
9034 FORMAT (1HO, 'NET R~S THICKNESS VARN. (flIC)',8 (1X,4PF10. 4»
9035 FORMAT(lHO,'LOWER LIMIT THICKNESS (MIC) ',8(lX,4PF10.3»
9036 FOR~AT(lHO,'UPPER lIMIT THICKNESS (MIC) ',8(lX,4PP10.3»

60 REAO(5,9016)LPLAG
9016 FORMAT(Il0)

1=0
IF(LFLAG) 58,58,59

59 PRINT 9039 ,LPLAG
9039 PORMAT(lHl,'LOGIC TABLE FOR ',14,' CHANNELS.)

D062I= 1,LFLAG
READ(5,9017) (1(I,K) ,K=1,26)

9017 FOPI'lAT(24(lX,I2),2A4)
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62 PRINT 9018, (L(I,K) ,K=l ,26)

9018 FORMAT(lHO,24(2X,I2),2A4)
58 CONTINUE

PRINT 9037
9037 FORMAT(lHl,'INTRINSIC FLUCTUATIONS IN ENERGY LOSS(KEV/NUC) CALC FROM

20M BOHR FORMULA'/1BO,6X,lHZ,6X,1HA)
DO 100 IIP=l,NPARTS
IP=IPARTS (!IP)

C CALCULATE INTRINSIC FLUCTUATION IN ENERGY LOSS
DO 129 M=l,NABS
I"=D (M,2)
DDEIX(IP,M)=DDEIN(IP,IM)* T(M,l)

129 DDEIX(IP,M)=SQRT(DDEIX(IP,M»/A(IP)
8001 FORMAT(lHO,2(3X,F4.0),8(5X,3PF8.3»

PRINT 8001,Z(IP),A(IP),(DDEIX(IP,M),M=1,NABS)
DO 110 K =l,NUMENG
EXXX= EINC (K)
DO 120 M =l,NABS
IF(EXXX.EC.O.) GO TO 125
IT = D(M,2)
CALL DELTAE(EXXX,EOUT,T(M,l),DE(K,IP,M),IP,IT)
CALL DELTAE(EXXX,ET2,T(M,5),DET2,IP,IT)
CALL DELTAE(EXXX,ET1,T(M,4) ,DET1,IP,IT)
IF(ET1.EQ.0.) GO TO 121
IF(EOUT.EQ.O.) GO TO 122
IF(ET2.EQ.0.) GO TO 123

C NOT STOPPED AT ANY THICKNESS
XSIG=DET2-DETl
XSIG=0.5*ISIG
XSIG=AMAX1(XSIG,DDEIX(IP,M»

126 OD(K,IP,M)=SQRT«D(M,6)/A(IP»**2+(D(M,7)/A(IP»**2+XSIG**2)
EXXX=EOUT
GO TO 120

C STOPPED AT AVG+SIGMA,NOT STOPPED AT AVG
·123 XS!G=EXXX-DBLE(DET1)

XSIG=XSIG·0.5
GO TO 126

C NOT STOPPED AT AVG-SIGMA,STOPPED AT AVG AND AVG+SIGMA
122 XSIG=EXXX-OBLE(DET1)

GO TO 126
121 XSIG=O.

GO TO 126
125 D0124MM=M,NABS

DE (K, IP, MM)=0.
1240D(K,IP,MM)=0.

GO TO 128
120 CONTINUE
128 CONTINUE
110 CONTINUE
100 CONTINUE

DO 130 IIP=l,NPARTS
IP=IPARTS (!IP)
PRINT 9019,Z(IP) ,A(IP), «II,II) ,II=l,NABS)

9019 FORMAT (1Hl, 'ENERGY LOSS TABLE FOR PARTICLES OF Z = ',F4.0,'AND A =
2 ',F4.0/1H ,5X,4HEINC,2X,7(' DELTAE',Il,' ODELTE',Il»

DO 131 K= 1,NUflENG
IP(MOD(K,51) .EQ.O) PRINT 9019,Z(IP) ,A(IP), «II,II) ,!I=l,NABS)
DO 2131 M=1,NABS
TDE (K,") =DE (K,IP, M) *A (IP)
TOO (K,M)= 1:0(I': , IP ,!"I) *A (:P)



2131 CONTINOE
TEINC (K)=EINC (K)*A (IP)

131 PRINT 9020,EINC(K), «DE(K,IP,II) ,DD(K,IP,M» ,1I=l,NABS)
9020 FORIIAT(lH ,F9.3,2X,7(lX,F7.3,lX,F6.3,lH*»

PRINT 9044
9044 FORMAT(lHO,'ONITS FOR ABOVE TABLE ARE MEV/NOC')
9045 FORMAT(lHO,'ONITS FOR ABOVE TABLE ARE MEV,TOTAL ENERGY')
9046 FORMAT(lH ,F9.3,7(F8.2,F8.3»

PRINT 9019,Z(IP) ,A(IP), «!I,II) ,II=l,NABS)
001131 K=l,NUMENG
IF(MOD(K, 51) .EQ.O) PRINT 9019,Z(IP),A (IP), (!I,II) ,II=l,NABS)

1131 PRINT 9046,TEINC(K), «(TDE(K,II),TDD(K,II» ,!'!=l,NABS)
PRINT 9045

130 CONTI NOE
DO 140 IIP=l,NPARTS
IP=!PARTS (lIP)
DO 141 lI=l,NABS
!P(D(II,l) .LE.O.) GO TO 141
NLEVEL = D (M, 1)
PRINT 9021,NLEVEL,M,Z(IP),A(!P)
D01142KT=1,NLEVEL

1142 CONE (KT, l)=THRESH (II,KT)/A (IP)
PRINT 9038 , (CONE(KT, 1),KT=l,NLEVEL)

9038 FORIIAT(lHO,9X,8(F6.3,'MEV/NOC')/lHO)
DO 142 K=l,NOIIENG
SSDE = DD(K,IP,M)* DSQRT(2.D+0)/2.355D+0
SDE = DE(K,IP,II)
DO 143 KT=l,NLEVEL
IF(SSDE.EQ.O.) GO TO 144
AA=«THRESH(M,KT)/A(IP»-SDE)/SSDE
EPS(K,II,KT)= 0.5*ERFC~A)
GO TO 143

144 IF(THRESH~,KT)-SDE) 145,146,147
145 EPS(K,M,K~=l.

GO TO 143
146 EPS(K,M,KT)=0.5

GO TO 143
147 EPS(K,II,KT) =0.
143 CONTINOE

9021 FORMAT (1H 1,'EFFICIENCIES OF ',I4,' LEVELS IN THE ',14,' ABSORBER
1 FOR PARTICLES WITH Z = ',F3.0,' AND A = ',F3.0)

IF(!'IOD(K,51).EQ.0) PRINT 9021,NLEVEL,M,Z(IP),A(IP)
TEINC(K)=EINC(K)*A(IP)

142 PRINT 9022, E!NC(K) ,TE!NC (K), ((KT,EPS (K,!'I,KT)) ,K'l'=1,NLEVEL)
9022 FOR!'IAT(lH ,F9.3,2X,F9.3,8(' #',Il,2X,F7.4»

141 CONTINUE
IF(LFLAG.LE.O) GO TO 140
DO 150 K=l,NUMENG
DO 150 IL=l,LFLAG
EDO!'!=1.
D0151JL=1,22,3
IF(L(IL,Jl+2) .EQ.O) GO TO 151
ISOBS = L(IL,JL+l)
IISUBS = L (IL,JL)
IF(L(IL,Jl+2) .EQ.l)GO TO 152
EDOM = EDUM * (1. - EPS(K,IISUBS,ISUBS»
GO TO 151

152 EDUM = EDOM * EPS(K,IISUBS,IS&BS)
151 CONT!NUE
150 EPPCHA(K,Il)=EDU!'I
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PRINT 9047

9047 FOR!!AT(lHl)
PRINT 9023,Z(IP),A(IP)

9023 FORMAT (lHO, 'LOGICAL CHANNEL EFF!CIENCIES FOR PARTICLES OF Z = ',F3
2.0,' AND A = ',F3.0)

LPF!N'! =1
154 LTOP=LPR!NT +13

LTOP=MINO(LFLAG,LTOP)
PR!NT 9025, «L (LOUPI,25) ,L (LOU!!,26)) ,LOUM= LPR! NT, LTOP)D0153 K=l,NU!!ENG
IF (MOD (K,51) •EQ. 0) PRINT 9048, ((L(LOUM, 25) ,L (LDUM, 26) ),LOU!!=LPRINT2,LTOP)
TEINC (K)=EINC (K) *A (IP)

153 PRINT 9024,E!NC(K) , (EFFCHA (K,IL) ,IL=LPRINT,LTOP)1,TEINC (K)
9024 FORMAT(lH ,FB.4,14(F8.3),lX,F9.3)
9048 FORMAT(lHl,3X,4HEINC,28A4)
9025 FOR!!AT(lHO,3X,4HEINC,28A4)

IF (LTOP.GF.IFLAG) GO TO 155
LPRINT = LTOP + 1
GO TO 154

155 CONTINUE
140 CONTINUE

STOP
ENO
REAL FUNCTION ERFC (Y)

C ABRANOWITZ AND STEGUN NO. 7.1.26
DOUBLE PRECISION P,Al,A2,A3,A4.A5,T,PACT,XERF
DOUBLE PRECISION DX,DY,DX2
DATA P,Al,A2,A3,A4,A5/.3275Bll,.254829592,-.2B4496736,1.421413741,1 -1.453152027,1.061405429/ .
X=ABS (Y)
DY=DBLE (Y)
DX=DBLE(X)
IF(X.GT.8.) GO TO 10
T=(1.D+0)/(1.0+0+P*DX)
FACT=T*(Al+T*(A2+T*(A3+T*(A4+T*A5»»
DX2=DX*OX
XERF= 1.D+O- FACT*DEXP (-OX2)

11 ERFC=l.D+O-DS!GN(XERF,DY)
RETURN

10 XEP.F=DSIGN(1.0+0,DY)
GO TO 11
END
SUBROUTINE DELTAE(EINX,EOUTX,DXX,DEX,IP,IT)
DOUBLE PRECISION EINX,EOUTX,STR,RINX,STRX,ROUTX,STROUT,RRR,XR,XE
DOUBLE PRECISION XA,XB,XEE,XE1,RR1,XAR,DOD
COMMON/ET/ XR(140,17,4), XE(140,2), STR(140,17,4)
ODD=DBLE (OXX)
CALL RR(EINX,RINX,STRX,IP,IT,IFLAG)
IF(IFLAG.EQ.l) GO TO 200
IF (IFLAG. EQ. (-1» GO TO 205
IF(RINX-DOD) 201,201,202

202 ROUTX=RINX-DDD
RRR=DLOG 10 (ROUTK)
IF(RRR.LT.XR(l,!P,IT» GO TO 203
CALL EE(EOUTX,ROUTX,STROUT,IP,IT,IPLAG)
IP(IFLAG.NE.O) GO TO 200

204 CONT!NUE
OEX=E!NX-EOUTX

~
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EXL=DLOG10{EX)
II=1
JMAX=140
IF{I.GE.4) JMAX=135
IF (I.GE. 4) I!=2
IF{EXL.LT.XE(1,I!» GC TO 100
GO TO 110

100 IFLAG=-1
RETUR.N

110 CONTINUE
!F(EXL.EQ.XE(1,!!» GO TO 120

150 DO 200 JH=2,JMAX
IF(EXL.LT.XE(JH,!I» GO TO 220
IF{EXL.EQ.XE(JH,II» GO TO 210

200 CONT!NUE
IFLAG=+1
RETURN

120 JH=1
210 RX=XR{JH,I,J)

STRX=STR{JH,I,J)
GO TO 300

220 JL=JH-1·
XRH=XR (JH,I,J)
XEH=XE (JH ,II)
ISH=STR(JH,I,J)
XP.l=XR(Jl,!,J)
XEL=XE t.rr., II)

~
ex>
I

RETURN
201 DEX=EINX

EOUTX=O.
RETURN

200 PR!N~ 9000,EINX,EOOTX,DXX,DEX,IP,IT,IFLAG
9000 FORl'IAT(1HO,'OFF OF RANGE TABLE, CHECK INPUT',4F10.4,3!10)

EOUTX=-O.
DEX=-O.
RETURN

203 II=1
IF(IP.GE.4)I!=2
RRR= (1.D+1) **XR (1,IP,IT)
RR 1= (1.D+ 1)** XR (2,IP, IT)
XEE=(1.D+1)**XE(1,II)
XE1= (1.D+ 1)**XE (2,II)
XB= (XEE*{RR 1-RRR» / (RRR* (XE1-XEE) )
XA=RRR/ (XEE**XB)
XBR=(1.D+O)/XB
EOUTX={ROOTX/XA)·*XBR
GO TO 204

205 RRR=(1.D+1)**XR(1,IP,IT)
IF(DDD.LT.RRR) GO TO 200
GO TO 201
END
SUBROUTINE RR(EX,RX,STRX,I,J,IFLAG)
DOUBLE PRECISION IR,XE,STR
COMMON/RT/ XR (140,11,4), XE (140,2), STR (140, 11,4)
DOUBLE PRECISION EX, EX, STRX
DOUBLE PRECISION IRH, XEH, ISH, XRL, IEL, XSL, EXL

C
C THIS ROUTINE USES LINEAR INTERPOLATION
C GIVEN ENERGY (EX) FIND RANGE (RX)
C

- - - - - - - - - - - - - - - - - - -
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300

XSL=STR (Jl,I,J)
RX=Xlll+(IRR-XRl) * (EXL-XEL) / (XEB-XEL)
STRX=XSL+(XSH-XSL).(EXl-XEL)/(XEH-XEL)
IFLAG=O
RX=(l.D+l)**RX
STRX= (l.D+l) **STRX
RETURN
END
SUBROUTINE EE(EX,RX,STRX,I,J,IFLAG) .
CO~MON/RT/ XR(140,17,4), XE(140,2), STR(140,17,4)
DOUBLE PRECISION XR,XE,STR
DOUBLE PRECISION EX, RX, STRX
DOUBLE PRECISION XRR, IEB, ISH, XRL, XEL, XSL, RXL

TRIS ROUTINE OSES LINEAR INTERPOLATION
GIVEN RANGE (RX) FIND ENERGY (EX)

C
C
C
C
C
C

.[

RXL=DLOGl 0 (RX)
II=l
JMAX=140
IF (I. GE. 4)II=2
IF(I.GE.4)JMAX=135
IF(RXL.LT.XR(l,I,J» GO TO 100
GO TO 110

100 IFLAG=-l
RETURN

110 CONTINUE
IF(RXL.EQ.XR(l,!,J)) GO TO 120

150 DO 200 JH=2,JMAX
IF (RXL.LT.XR (JH,I,J» GO TO 220
IF(RXL.EQ.XR(JH,I,J» GO TO 210

200 CONTINUE
IFLAG=l
RETUliN

120 JH=l
210 EX=XE(JH,II)

STPX=STR(JH,I,J)
GO TO 300

220 JL=JH-l
XRH=XR(JH,I,J)
XEH=XE (JH,II)
XSR=STR (JH,I,J)
XRL=XR (JL,I,J)
XEL=XE (JL,II)
X SL=STR (JL,I,J)
EX=XEL+(XEH-XEL)*(RXL-IRL)/(XRB-XRL)
STRX=XSL+~SH-XSL).(RXL-XRL)/(XRH-XRL)

300 IFLAG=O
STRX=(l.D+l)**STRX
EX=(1.D+l)·*EX
RETURN
END I

~
\0
I
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IIJOBLIB DO OSN=SlP.TPA.VLASOV,OISP=SHR
II EXEC PG~=PA~ELA,REGION=350K
I/FT06POOl DO SYSOUT=A,
II DCB=(RECP~=VBA,LRECL=137,BLKSIZE=3520,BUFNO=1)
IIFT05POOl DD DSN=SlP.TPA.PA"DATA1,OISP=SHR
II DO * 2 .25 800. 99

1
1

O. 3 ••00003475 0.000001 O. O. o. 1111
8. 2 •• 00387 0.000387 O. 0.07 O. 1111

.17 .21 .44 .925 2.38 4.48 9.48 21.2
7. 2. 0.09 0.0005 O. 0.027 O. 1111

.196 .209 .456 .809 3.82 7.51 14.8
5. 2 •• 27 .001 O. .0235 O. 1111

1.49 2.98 3.95 6.95 26.4
O. 4.1.4573 o. o. O. O. 1111
1. 2. .5 0.005 O. 0.1 O. 1111

0.5
11

2 2 1 2 3 -1 3 2 -1 6 1 -1 P1
2 3 1 2 4 -1 3 2 -1 6 1 -1 P2
2 4 1 3 2 -1 6 1 -1 P3
2 2 1 3 2 1 3 5 -1 4 1 -1 6 1 -1 P4
2 2 1 3 5 1 3 6 -1 4 1 -1 6 1 -1 P5
2 2 1 3 6 1 6 1 -1 P6
3 5 1 3 6 -1 4 4 1 6 1 -1 P7
3 4 1 3 5 -1 4 4 1 6 1 -1 P8
3 .4 1 3 5 -1 4 3 1 4 4 -1 6 1 -1 P9
3 4 1 4 2 1 4 3 -1 6 1 -1 Pl0
3 4 -1 3 1 1 4 1 1 4 2 -1 Pl1

- - - -- -- -- - - - - - - -
I

II)

~
I

-
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I

~
I

-
I/JOBLIB DD DSN=SlP.TPA.VLASOV,DISP=SHR
II EXEC PGM=PA"ELA~REGION=350K
IIFT06FOOl DD SYSOUT=A,
II DCB=(RECFA=VBA,LRECL=137,BLKSIZE=3520,BUPNO=1)
I/FT05FOOl DD DSN=SlP.TPA.PAMDATA1,DISP=SHR
II DD •4 2 •1 200. 99

1
4

O. 3 ••00003475 0.000001 O. O. O. 11118. 2 •• 00387 0.000387 O. 0.07 O. 1111.17 .21 .44 .925 2.38 4.48 9.48 21.27. 2. 0.09 0.0005 O• 0.027 O. 1111.196 •209 .456 .809 3.82 7.51 14.8
5. 2. .27 .001 O. .0235 o. 11111.49 2.98 3.95 6.95 26.4
O. 4.1.4573 O. O. O. O. 11111. 2. .5 0.005 O. 0.1 o. 11110.5

11.
2 2 1 2 3 -1 3 2 -1 6 1 -1 P12 3 1 2 4 -1 3 2 -1 6 1 -1 P2
2 4 1 3 2 -1 6 1 -1 P32 2 1 3 2 1 3 5 -1 4 1 -1 6 1 -1 P42 2 1 3 5 1 3 6 -1 4 1 -1 6 1 -1 P52 2 1 3 6 1 6 1 -1 P63 5 1 3 6 -1 4 4 1 6 1 -1 P73 4 1 3 5 -1 4 4 1 6 1 -1 P83 4 1 3 5 -1 4 3 1 4 4 ';"1 6 1 -1 P93 4 1 4 2 1 4 3 -1 6 1 -1 Pl03 4 -1 3 1 1 4 1 1 4 2 -1 Pll2 5 1 2 6 -1 3 2 -1 6 1 -1 ALPHA 1.2 6 1 3 2 -1 6 1 -1 ALPHA 22 5 1 3 2 1 3 7 -1 6 1 -1 ALPHA 32 1 1 3 1 1 4 1 -1 6 1 -1 ALPHA 43 7 .1 4 5 1 6 1 -1 ALPHA 53 5 1 3 1 -1 4 5 1 6 1 -1 ALPHA 6



- --

I/JOBL!B DD DSN=S1P.TPA.VLASOV,DISP=SHR
II EXEC PGM=PAMELA,REG!ON=350K
IIFT06F001 DD SYSOUT=A,
II DCB=(RECFM=VBA,LRECL=137,BLKSIZE=3520,BUFNO=1)
I/FT05FOOl DD DSN=S1P.TPA.PAMDATA1,DISP=SHR
II DD *9 2 •2 400 • 991

9
O. 3 ••00003415 0.000001 O. O. O. 11118. 2•• 00387 0.000387 O. 0.07 O. 1111.17 .21 .44 .925 2.38 4.48 9.48 21.27. 2. 0.09 0.0005 O. 0.027 O. 1111.196 .209 .456 .809 3.82 7.51 14.85. 2. .27 .001 O. .0235 O. 11111.49 2.98 3.95 6.95 26.4
O. 4.1.4573 O. O. O. O. 11111• 2. .5 0.005 O. 0.1 O. 11110.5

8
2 7 1 3 2 -1 6 1 -1 Zl2 8 1 3 2 -1 6 1 -1 Z22 5 1 2 6 -1 3 2 -1 6 1 -1 ALPHA 12 6 1 3 2 -1 6 1 -1 ALPHA 22 5 1 3 2 1 3 7 -1 6 1 -1 ALPHA 32 1 1 3 7 1 4 1 -1 6 1 -1 ALPHA 4
3 7 1 4 5 1 6 1 -1 ALPHA 5
3 5 1 3 7 -1 4 5 1 6 1 -1 ALPHA 602

3
1 1 1 2 2 1 3 3 -1 CHAN. 11 3 1 2 1 1 3 1 1 CHAN. 21 1 -1 2 2 1 3 1 -1 CHAN. 3

- - -- - - - - - - - - - - - -
I
N
N
N
I
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W

I

.- - - - - - - - - - - - - - - - - - -
(

I/JOBLIB DD DSN=SlP.TPA.VLASOV,DISP=SHR
1/ EXEC PGM=PAMELA,REG!ON=350K
I/FT06FOOl DD SYSOUT=A,
1/ DCB=(RECFM=VBA,LRECL=137,BLKSIZE=3520,BUFNO=l)
I/FT05FOOl DD DSN=SlP.TPA.PAMDATA1,OISP=SHR
1/ 00 *17 2 .2 10. 49

I" 1
17

O. 3 ••00003475 0.000001 O. O. O. 1111
8. 2. .00387 0.000387 O. 0.07 O. 1111.17 0,21 .44 .925 2.38 9.48 21.2 180.17. 2. 0.09 0.0005 O. 0.027 O. 1111.196 .209 .456 .809 3.82 7.51 14.8
5. 2. .27 .001 O. .0235 O. 11111.49 2.98 3.95 6.95 26.4
O. 4.1.11573 O. O. O. O. 11111• 2. .5 0.005 O. 0.1 O. 1111

0.5
3

2 6 1 3 2 -1 6 1 -1 Zl2 7 1 3 2 -1 6 1 -1 Z22 8 1 6 1 -1 Z3
f
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APPENDIX D I
Memo On Laboratory Calibration of CPME I

The memo included here reports the laboratory calibration of the Iprototype CPME instrument on the accelerators at the Naval Research Lab-

oratory, the Space Radiation Effects Laboratory, and the Goddard Space I
Flight Center. Although the memo refers to the "prototype Lnst.rument;",

I
I

it happens that this was the instrument which was launched on September

22, 1972. The modifications suggested in the memo were made before launch

and hence this memo is not appropriate in all details. Other changes, not

mentioned in the memo, were also made and have been included in the calcu- I
lated responses presented in the main body of this report.

I
I
I
I
I
I
I

I
I
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APPENDIX D -225-
THE JOHNS HOPKINS UNIVERSITY

APPLIED PHYSICS LABORATORY
SILoVER a'-RING ..... RYLAND SlP-750-7l

June 8, 1971

TO: Distribution

FROM: T. P. Armstrong JrPa 7:?/71
SUBJECT: Summary of C.P.M.E. Prototype Calibrations with

~'s, pIS, and e's at GSFC 3/24, SREL, 3/18 and \
NRL 3/30.

I. General Status (see Table I)
1) Primary response curves, thresholds and noise widths of all

channels calibrated appear to be nominal according to the

following set of level settings (S.P. Gary, 6/3/71).

Al - 0.218 MeV
A2 - 0.446 MeV
A3 - 0.935 MeV

.A4 - 2.50 MeV
A5 - 4.66 MeV
A6 - 9.5 MeV
A7 - 38.0 MeV

(no particle check of this)
(no particle check of this)

Bl - 0.267 MeV
B2 ....:0.491 MeV
B3 - 0.904 MeV
B4 - 3.86 MeV
B5 - 8.24 MeV
B6 - 14.6 MeV
B7 - 33.3 MeV
Cl - 1.63 MeV
C2 - 3.25 MeV
C3 - 5.32 MeV
c4 - 8.46 MeV
C5 - 31.5 MeV

Note: At SREL A4 = 3.25 MeV, A6 = 8.46 MeV and A7 = 57.5 MeV.
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-2- SlP-750-71 I

has yet been made, but I foresee no problem in accounting .

for the observations. FWHM's will be entered in Table I at a
later date.

3) The 6E vs. E curves (J.W. Kohl, 6/3/71) for protons and

I
I

2) No detailed comparison of shapes and widths with theoretical

alpha particles are shown in Figs. 1 and 2. Noise widths

are not shawn but have been tabulated (Table II). The series

of points for detector B taken at SREL (lower energies) re-

I
I

mains suspect. Some entries for Table II will be calculated later. I
4) Detector B's proton 6E spectrum at NRL had a three-peaked

structure which has not yet been explained. I
.~

I
I
I
I
I
I
I
I
I
I
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II. Comments on Specific Channels

1) Zl (A6 Bl M) and Z2 (A7 Bl M). Extremely clean for protons

or alphas of any energy observed. NRL data yields < 10-5

.for an efficiency. We could drive this upper limit lower

2) 0'1- 0'7. Alpha passbands look good except for 0'5which

has a broad"" 15'% "shoulder" at the high end. This is

probably due to level B7 being set (33.3) too close to the

0/ stopping energy (48 MeV) in B. If ~ lowered B7 to about

30 MeV 0/5 should improve. The only effect of lowering B7

is to move the boundary between 0/4 and a5 down. The proton

sensitivities of the ~lpha channels generally look consistent
with the inelastic rates $ 10-4 expected.

3) Pl -·Pll. Proton passbands look satisfactory except for

P9 for which !! logic change from C3 C4 B3 M to C3 C4 B3 134 M

would remove !! "blip" of response at ,...,15 MeV that is far

outside the nominal passband. We need ~ points .£!! Pll in

the 200 to 600 MeV range. There are some,..,5% "tails" on

some of the passbands that are probably due to a combination

of geometric effects and anomalous 6E signals (channeling or
elastic scattering).

-227-
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,4) E4, E5, E6. The electron thresholds and passband shapes

are acceptable. We still need to determine the "absolute"-- ------- ----- -- .

efficiency at ~ few points. By far the most serious problem

is with the proton sensitivity of the electron channels.

Owing to a geometrical property in the design - 50% of the

protons in the 11 to 150 MeV range will be counted in E4,

E5 and E6'. This effect must be removed by computer from the

flight data. Figure 3 shows the proton efficiencies of the

electron channels.

-228-
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I
III. Calibration Check List

Detector Item Status

1) GM tubes Active areas

2) GM tubes Window thickness
(proton passbands) .

3) GM tubes X-.ray passband
4) GM tubes R vs. r

5) Telescope Active areas Have
6) Telescope p, Oi, e passbands Need more points

on PIO, Pll

7) Telescope R vs. r
8) Telescope Double pulse

resolving times

9) Telescope .Inelastic effects Need a long run to
drive down upper
limit

10) Scintillators Blanking Pulse
Width

11) Performance Conversion Curves
Parameters

I
I
I
I
I
I
I
I
I
I
I
I
I
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ALPHAS
TABLE I

PROTONS
Nominal (Calc) Calibrated Nominal .Calibrated

Lower Upper Lower Upper Lower Upper -, .Lowei-- Upper --------...
Name Logic Thresh FWHM Thresh FWlI14 Thresh FWHM Thresh FWHM Thresh FWHM Thresh FWHM Thresh FWHM Thresh FWHM
-- -- -4 6al A4 A5 Bl M 2.60 4.70 2.60 4.60 - 10 at 1 MeV
a2 A5 B1 M 4.70 7.4 4.60 7.40 -43 X 10 at 25 MeV
a3 A4 B1 Bb M 7.4 13.0 7.40 16.2 2 X 10-4 at 8 MeV
a4 B6 B7 Cl MAO 17·5 36.0 16.20 32.4 - 10-3 at 16 ~ev
a5 B7 Cl M A2 M 36.0 56.0 32.6 44~8 (56.8) (1O-3?) s 10-5
a6 C5 B6 M 60.0 ? ? ~ 10-5

a7 C5 B4 Bb M ? ? -4 82.5 x 10 at 2 MeV

P1 Al A2 Bl M 0.400 0.540 ? ? 0.280 0.500 0.275 .480
P2 A2 A3 Bl M 0.540 1.05 ? ? 0·500 0·970 0.475 0·935
P3 A3 Bl M 1.05 7.4 <2.0 7.4 0·970 1.80 0·925
p4 Al B1 B4 C1 M 7.4 8.8 7·2 8.;3 1.80 4.20 1.80 4.10
P5 A1 B4 B5 Cl M 8.8 11.3 8.6 11.0 4.20 7·70 4.20 8.0
p6 B5MA~ 11.3 11.0 >67 ·7·70 16.0 B.o 14.6
P7 c4 B4 M B5 52.0 15·5 27·5 15·0 30.2
p8 c4 Bl B4 M B3 ? ? 27·5 45.0 30.2 41.0
P9 C3 C4 B3 M ? ? 45.0 70.0 - 6" ?.J •

P10 C2 C3 B3 M ? ? 70.0 125 5-:3 134
P11 C1 BO C2 B3 ? ., E5 j'jO 150 (-600)

E4 Bl A1 B5 C2 M - 3% at 44 MeV 11 to 150 MeV (20%)
E5 B2 Al B5 C2 M - 3% at 44 f.leV 11 to 150 MeV (20,%)
E6 B3 Al B5 C2 M 11 to 150 r-leV(20,%)

I
(J'.
I

til >
t-' '"tI'P '"tI--Jtrl
~E3
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...... TABLE IIAI Protons

I ~Beam
Energy 6E-A FWHM 6E-B FWHM 6E-C FWHM(MeV) (MeV) (MeV) (MeV) (MeV) (MeV) (MeV)

I 576 0.480 0.230 1.39 1.30

I 520 0.504 .0.290 1.33 0-3.72
312 0.730 0.398 2.11 0·571
177 1.160 0.567 2.48 0.686

I 154 1.310 0.590 2.87 0.714
142 1.420 0.664 3.13 0.885

I 120 1.74 0.870 3.50 0·915
100 1.91 0.820 3.84 0·715

I 85 2.31 0.664 4.30 1.14
65 2.72 1.06 4.83· 1.55

L 44.5 2.56 8.5
43·5 2.62 8.75
40.0 2.81 9.7

I 35·0 3·15 11.3
30.25 3.58 14.9

I 29·0 3.68 16.4
28.0 3.82 17·9

I 27·0 3·96 20.6
26.0 4.30 23.8

I 25·0 .160 4.28 22-35
20.0 .190· 5.20 15·7
17·0 .210 6.40 11.25

I 16.0 .215 7.06 9.6
15.0 .230 7.55 8.1

I 14.5 .250 6.9
14.0 .250 6.0

I 13.0 .275 3·7

·r
I
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TABLE 1JA (Continued)

APPENDIX D

SlP-750-71

-
Beam

Energy DE-A FWHM· DE-B FWHM DE-C FWHM
(MeV) (MeV) (MeV) (MeV) (MeV) (MeV) (MeV)

12.0 .290
10.0 .315

9·0 .350
8.5 .360
8.0 ·395
7.5 .400
7·0 .445

.5.0 .563 4.66
4.8 .580 4.45
4.5 .640 4.07
4.0 3.56
3.5 .695 2·97

........ 3.0 .785 2-36
2·5 .940 1.57
2·3 1.19 1.28
2.1 1.33 0.89
2.0 1.41 0·70
1.9 1.58 0.44
1.8 1.82 0-32
1.7 1.73
1.6 1.63

-

I
-232-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
~

APPENDIX D -233-
THE JOHNS HOPKINS UNIVERSITY

APPLIED PHYSICS LABORATORY
alLY•• '-.ING ....... yUND -9- SlP-750-71

TABLE IIB

Alphas

I Beam
Energy tiE-A FWHM tiE-B FWHM tiE-C FWHM

I (MeV) (MeV) (MeV) (MeV) (MeV) (MeV) (MeV)

67.0 ·910 39.5

I 60.0 ~9'50 33.2
59·0 .980 31.5

I 58.0 1.010 28.8
57·0 1.045 26.6

I
56.0 1.010 24.25
55.0 1.050 21.2
53·0 1.065 15·9

I 50.0 1.125 .5?
47.0 1.160

I 45.0 1.230
........ 44.0 1".245

I 43.0 1.280
40.0 1.330

I 35.0 1.i30
34.0 1.160
33·0 1.135

I 32.0 1.170
3.0.0 1.44

I 25·0 1.905
20.0 2.32

I 19·5 2.34
19·0 2·38

I 18.5 2.42
18.0 2.57

I

•
I
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TABLE lIB (Continued)

Beam
Energy !:£-A FWHM !:£-B FWHM 6E-C FWHM
(MeV) (MeV) (MeV) (MeV) (MeV) (MeV) (MeV)

17·0 2.85
16.5 2.80
16.0 2.85
14.0 2.86
12.0
10.0 6.55

9·5 5·03
9.0 4.27
8.5 3·20
8.0 2.00
7·5 .42
7·0
6.0
5·0
5.8
4·5
4.0
3·5
3.0
2.8 2.69
2·5 2.38
2.0 1.85

-234- I
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Figure 1

Proton Energy (MeV)
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APPENDIX E I
Eiectron Response of the Telescope I

It is difficult to calculate the response due to electrons reliably I
because of scattering which is much more severe for electrons than for

ions. The electron passbands have been determined experimentally and are I
shown in Figure E-1 along with points calculated utilizing the energy

Ideposition functions for electrons in silicon detectors reported by Berger,

et al., 1969 (NBS Technical Note 489). As can be seen from the figure, I
I

channel E4 and E5 approximate integral channels for electrons with energies

exceeding .220 MeV and .50 MeV respectively. E6 approximates a differential

channel with upper and lower edges of .8 and 1.0 MeV respectively. The geo-
Imetric factor corresponding to unit efficiency in Figure E-1 has been assigned

a preliminary value of .32 cm2 sr. The uncertainty in this number is due I
to the not-yet-quantitatively certain effect of the anticoincidence plastic

scintillator. Further experimental data will be obtained on a spare unit I
to firm-up the effective geometric factor.
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APPENDIX F I
Pass bands of Telescope as Functions of Atomic Number of Incident Particle I

Included in this appendix are three figures which display the Idependence of atomic number of the passbands of the CPME telescope.

These are curves calculated with PAMELA (see APPENDIX C). I
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