| . S1P-995-T2
i _ October 13, 1972

TO: Distribution.
FROM: D. W. Hewett

SUBJECT: Program to Evaluate Electron Counting Efficiencies

I. Introduction

Thié program is designed to compute silicon eiectfon detector efficiencies
for various electron incident emergies. The program essentially performs a
numerical integration of the energy deposition function which has been tabu-
lated for various incident energies at several detector thicknesses.l Abso-
lute efficiencies may be calculated for arbitrary defectof-thresholds Eth; and,
any tabulated detector thickness'g may be considered by choosing the appropriate
data set.

The detector relative éfficiency may bé.defined as

@

dh R(To,h,t)

"y _ _th ‘ ' : : -
Q(To,Eth’t) = . . (l)

=]

. £ dh R(T ,h,t)
m

where To is the incident energy, R(To,h,t) is the response function of the
detector, and Em is the threshold of the beam monitoring detector. The response
function may be further broken down as follows:

@®

R(T_,h,t) - B(T_,T,t) G(T,h)dT | (2)
(o]

lM.J. Berger, S.M, Seltzer, S.E. Chappell, J.C. Humphreys, and J.W. Motz;
Tables of Response Functions for Silicon Electron Detectors, NBS Technical

Note 489 (August 1969).
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D(TO,T,t)dT is the probability that an incident electron at To incident
will deposit an energy between T and T + dT; and, G(T,h)dh is the probability
that an energy loss T will produce a pulse height between h and h + dh.

G(T,h) has been taken to have the following form:

G(T,h) =

— Ce - ) ( )
Vom o | ]

o depends upon detector and electronic noise (g = full width at half maximum

/2.3&8).‘ D(TO,T,t) may conveniently be broken down one further step.

(T, T,t) = bE('To,T,t) + 2, (T ,t) 8(T -'To)' . (1)

The second term on the right represents a total absorption peak while the
first term represents the energy deposition contribution from electrons before

they have been completely stopped. It is these two functioms, DE(To’T’t) and

PA(TO,t), that are tabulated in reference (1).

This is the expression which results from these substituting (3) and

(4) into (2) and integrating

h-~T

o 1 ooTo -22
i dh R(T ,h,t) = £ [ CaTp (T ,T,8) e =°
o E' o .
2n o o .

(-1 )|

‘ 26°
+ PA(To,t) e

(5)

The second term on the right may be expressed in terms of the error functioﬁ.




Fo
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=Ec PA(To,t)l:l + erf (%ﬂ

Therefore the final equafion to be solved numerically is

ENT(Eth,TO)

e(To ey t) = Tnr(E T )
m° o

where

h-T 2

ENT(E,T ) = £ dhf dT DL (T ,T,t) e 2o

+ Jga PA(To,t)E. + ert G%)]
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II1. Numerical Procedure

The numerical procedure involved in calculating a detector efficiency
may be b;oken down into several general sectioﬁs.',First, fun parameters
and data tablés are.rééd in; a‘specific incident energy and detector thresh-
old is chosen; énd, én efficiency value is calculated.

This last step, of course, involves the evaluation of ENT ina function
subroutine ENT(E;TTOP,TZERO). This routine first employs a 16 point trape-
zoidal rule technique to perform the integration over h from E to "infinity"
(TTOP). The integrand of this integration is itself the integral of DE(TO,T,t)
exp (-(h-T)2/202) dT. This "second" integration is done with a 32 point
trapezoidéi quadrature in another function subroutine RESP(TZERO,H). The
integrand of this integra.l is, aside frém the gxponen'tial factor, an inter-
polated vélue from.tﬁe.selected iﬁput dafa table. This interpolated value
aﬁd the exponential multiplier are generated in still anotﬁer function-sub-
routiqe calied DAVW(H,T). These_roufineé énd»their.func;ioﬁs are Aenoted in

this diagram.

ENT(E, TTOP, TZERO) =

_(h-T)2
TTOP T 202 T -E
' L
£ dh £ dT D (T ,T,t) e + /2 ¢ gA(To,t) 1+erf(757;)

4 e
DAW(T,H :
~ :
RESP(TZERO, H)

One other difficulty is that the'original data is'presentéd by'giving
an average value of DE for each small energy band DELTE from O to TZERO. The

obvious way to interpret this data is to assign ‘each average DE value to the
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argument of the midpoint of the corresponding energybinterval. This arrange-
ment causes the endpoints of the integration to‘be slightly outside this data
table. Since the interpolation routine is‘requiréd to produce values for all
integration arguments, the original table was extended on both ends. At the

lower end of the argument range, the D_ function was extended to the negative

E
side of T = O‘by treating D, as an odd function, i.e. DE(TO,T,t) = -DE(TO,-T,t).

This extension insures that the interpolated values of D  will go through zero

E
when the argument is zero. On the top end of the argument range, extra zero
data points are added to energy arguments greater than TZERO — insuring that

interpolated values of D will go smoothly to zero as the argument approaches

E
TZERO.

Additional problems were encountered for incident energies where To_>> c

for which the main contribution to

T, 2
[ Tar D(T_,T,t) e
(o]

comes fromAthe relatively narrow spike at h = T. The difficulty is that, as
To increases, the width of quadrature intervals (To/32 in this code) also in-
creases. Typical run parameters (FWHEM = .06k, .2 Mev S.To < 5.0 Mev) produce
quadrature intervals from ~ 0.1 to 2.5 times the full width at half maximum.
This difficulty resulted in the construction of:a section in the main routine

to compare the D_ quadrature interval to the full width at half maximum and

E
.quarantee that there will be at least L integration points within a FWHM in-

terval about h = T.

In summary, the sequential order of operations described above goes

like this. First the noise factor FWHM and the detector thresholds ETH are
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re#d in.  Next, absorption peak constants PA’ energy intervals DELTE, and
incident electron energies TZERO are reéd in for each incident energy we
wish to evaluate. Finally, the DEltables for all energies are agsimiléted,
thus completing the input.

With all the data required for each TZERO value now stored in core, the
ﬁext task is to select a TZERO and.cglculate the efficiencies for each thresh-
old. In the version of the code given in ;ppendix A, efficiencies are cal-
culated for.each incident energy'starting with the smallest, After a TZERO

has been selected, extended D_ and argument arrays are generated and the in-

E
tegration interval in the DE integration is coﬁpared to the width of the

noise function. The upper limit TTOP used in the evaluation of ENT
TTOP = TZERO + 3.0(DELTE)

is effectively infinite for this integration.' NQW the denominator of the
efficiency relation is calculated by using the function subroutines previously
 discussed. All that remains is to very tﬁe threshold energiés and calculate
the numerator of the efficiency relation, divi&e{‘and print the results. When

this procedure is completed, a new TZERO is selected; and, this entire process

is repeated.
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III. Discussion of Results

The computer methods_described above heve been apnlied’to a-typical
'detector-system (Exploferih? prototype unit, APP 1-11, Merch calibration at
GSFC). The results are shown in'Figure 1, .wherein the relative efficiencies
of the three electron channels have been plotted versus incident energy. The
'attached listing also applies to this case. .One can see from Figure 1 that
the agreement is very satisfactcry except at energies above the nominal elec-
tron energy required to penetrate the 900 micron detector. The experimental
efficiencies are 10 to 20% higher than the calculated efficiencies. The
major source of this discrepancy probably lies‘in~the fact that the experi-
mental system'hed a AO micron detector in the path of the electron beam
ahead of the 900 micron detector;l The electron energy loss in the 40 micron
detector was not moie than'lo tc 2O‘keVAend was probably not as important at
the scattering of the electrone in thelhb.micrcn detector causing the beem,
to be incident on the 9OQ micron detectcrrwith_a spread of angles., The pro-
jected depth in the experimental_situation is cheiefore somewhat greacer:than
the theoretical model. The eieccnons would 1eave_nore energy. in the 900
micron detector than expected end cause che.highec enefgy portion of the pulse

height epectrum to be enhanced.
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IV. Program and Typical Data Deck Set-Up

The data deck for the follo&ing listing‘conqists of these cards. The
first card contains the noise factor FWHM and four detector thresholds, the
first threshold being that of the monitor. The format for this card is
(5X,F10.5,5X,h(ﬁl5.7)). The quantities on this first card are constant for

all incident energies considered in the run.

The next set of data contains the data set number ITZ, the total ab-

sorption factor P;.the corresponding incident kinetic energy,TZERO, and the
data table energy interval DELTE. There is one card for each ;g#;ggg; energy
to be read into storage. From this point on, reference to‘a particular in-
cident kinetic enérgy‘aﬁd 511 pﬁrametérs uniqﬁely‘associated with it will beA
mﬁdg by reference to the.correséonding data ség number. The formatAfor e;cﬁ
of these cards is (6X,12,2X,3D10.3).. |

tables. The D_ tables are

' The final set of data consists of the DE E

stored in core with two subscripts. The first subscript denotes the corres-

-ponding energy argument value within each D table; the second, denb;es the

E
particular incident energy to which that DE table applies. Notice that the
second subscript is just the data set number. These two subscripts are read

in on the same card with each D_ value to help prevent errors occurring due

E
to misorderiﬁg in this-sgction §£ the data'deck. However; with this version:
of the code{ there must be 50 D values read in for each incident'energy
read in. N o |

The p;og;ém present}y reads in data forAl3 incident energy values im-

pinging upon & detector one millimeter thick with three detector thresholds.

Data sets could be produced in this same format. for other values of detector
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- thickness or other values of incident energies. Care must be taken with
the size of common blocks in the event that greater numbers of incident

energies are used or if data tables with more than 50 entries are used.

S w. #W»wf/c%'

D. W, Hewett

DWH/mjo
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PASE

1 DIMENSION 0TZ2T( 50,13), FTH(4), PAS(13), TZ{i3), DSt (13)

2 ¢

3 C TH1S IS THE MAIN ROUTIME AND AS SUCH 1T rONIRMLS

4 C THE THRESHCLDS AND INCIDENT SNERGIES f”? W43CH

5 z EFFICIENCIES ARE CONPUTED ALONG WITH READING

6 C PY THE DATA TABLES ANC wRITING THE RESULTS

7 o

3 COMNMON DEC 55), EAKA( 583, P, ¥51G, 516/, EPS: X [T0uTZ, 1XO

9 DATA [TZT 7 13 7+ 111 / 630 ¢+ 110U /7 350 /.
10 1TGUT2=58

i1 EPS=1,06D-05 2
12 .

33 ¢ REGlN IMPUT

18 % ] 3

15 READ (5,105) Fial, (FTHLT,131,4) 3
16 105 FORMAT (59X, Fi0.%12%,6(815,7)) 9
i7 Sla=riiuMs2 . 348 8
18 EMZETHLL) in
10 HRITE 6,140y 516G, FM 11 ‘
2 110 FORNAT (iH1//5X, 19111118 AU USES S16 =,F10.5, 14
24 1 3¥,z7uaND A 4CNTTOR TRRESHOLD OF ,F310.5//)

22 - N0 186 1=1.1747 L 14
23 REAL (B,170) N: AL, A2, A% 15
24 176 FGRMAT (64, 12:2%,8010,3) 19
25 PAR (Y=g 19
26 - TZ(W)—AZ 20
27 . 188 PEL () 21
28 DO 195 1:« 1 1: 5
29 AFEAD (“oj*u) 1C4, 172, A 24
30 190 FORMAT (215,015, > 29
9 195 DIZTLICR, 101 SA 20
32 ¢

X3 z INPUY COHPUETE

34 ) R

35 VEIG=14.0/(8159S16) 31
36 DO 400 ligz=i.1T777 30
K PrAR(1 T2 K
3 TZERO=TZ (112 34 N
39 WRITE 16,936y T7ERG, 1717 35
40 NECTE=NELLITE) KL
41 TINP=TyERN+3, 0aemEL TR 30
42 c . _ ,

13 0 TA1S5 SE~TIOM SETS A 3WITCHING F—‘H—MFTE 1FTns

44 o EXPONENTIAL HNNISE FACTCR Is STEEP ENOUGH TO LIMIT

45 v INTEGRATION ONLY YO TuIS NOISE PEAV IN THE REZP FUNCTH
46 t INTEsRATION OF DE '
a2 ¢
48 X3 50F W a0
49 X0z 4 2% 81 7ERG-F LN ¢4
51 205 1x0n=1 43

it

——— eacs o
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52 G0 TO 21y 4
53 210 1XH :2 48
.54 S 215 CORTIN 46
55 c

56 ¢ THIS SENTIOM SETS UP AN EXTENDED ARGUMENT RANGE .

57 c FIr BETTER IMTERPOLATION

58 c ~
59 EARG(1}=-3.5p0»nELTE 47
60 N0 220 1=2.110UT?2 48 ~
53 220 FARGUIY=pPARG(I~1)+NELTE 49 I
¥ DU 290 1=Ls170UT 51
63 250 DE(I+4)y=nTiTel, 1T7) %)
&4 DO 300 I=1.4 54
65 1225-1 55
Y3  DE([2)z-DLE(1+4) ' 25
47 300 nF<1+>«)-n 0 57
68 C L .

69 o SMU0TH RETURNS WITH THE SELECTED INCIDENT

70 c ENERGY TABLE SMOOTHED GY LEAST SGUARE SYDOTHING TWICE

71 " 44D STO9E0 U THE NE ARBAY

72 I o '

73 CALL SMDOTH i 50
74 EMON =eNT(EM, TTAP,TZERD) 60
75 'EMONH:Ean/<sxeu2.5d6528575003 51
76 NRITE L9020y T7ERC, ZHONNy b 5n
77 5o 5ro Iy My, 4 56
78 EETHOTETH) hh
79 IF (E~1Z2ER0) 33n,320,32g 57
ap 320 WRITE 16,9003 F 58
81 330 EPSIL=ENT(E, TTOR, TZERDY JEMON 71
B2 WRITE (6,940 EPSIL, = 72
63 340 COMTIMNUE ‘ 75
84 400 CONTINUE 77
85 . o '

86 n . .

87 920 FORMAT (1M1//20%, 7HTZERD =,F13.5/ 76
88 1 13X 22uBENOMIRATOR VALUE 15 =2,F410.5:

LK 2 0 3%, Z7HFUR A MONITOR THRESHALD OF ,F10.5/7/) .
50 S0 FORMAT (iHL////20%:33HDETECTER EFFICIENCIES FOR TZS30 =z.F10.2/777 79
91 1 25X, 5HITZ 3,15/2//)

92 940 FORMAT (9%, 254a RETZCTAR EFFICIENCY OF ,F10,3 79
93 . 1 428 WAS COMPUTED FOR A NETECTHR THRESHOLD OF 17 1065//7)

94 960 FORMAT (/5X,5UHTHE TUCIDENY ENERGY 1S BELOW THIS THRE 3&0[0 ENERGY, 79
95 1 F1e.5,3%%, 8210 TH1S EFFICIENCY 1S THE RESULT,

g6 2 1A, 5H0F THE NUOISE CONTRIBUTIONY

97 5Top 79.
98 END 80

23734 WORDS OF MEMORY US=D RY THIS COMPILATION
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FUNCTION ENTC(E, TTUP,TZERN)
COMMON DE( Su), EARG( 53), Py vSiG. SIG, EPS: X, 1TOUT2, 1XO

THES SESTION [NTEGRATES THE
BY A L6 PT TRAPE7QIDAt RULE

DE PART OF TRE RESP FUNCTION

s e leRiel

ENT=0,6 :

DEX={TT0P-2) /16,0

ir _(DEYY 390,300,5

H=E :

TAR=z,S

INTEG=0

a2 To 20

TF (INTEG-16) 20,15,253

TAD=z.5

ENT=ENT+RESPITZERD M) #TAR
INTEGZINTE G+

W+ DEY

TA0=1.0

GO TC 16

ENT=EnTuannx

WRITE (6,251 ENT, I3 :
FORMAT (/1UXL11MENT EQUALS , D47, 7,/ 3% 6HIXD = ,137)

Crt DD -2 O O OO ONIUD D OGN N

B e gty
g

a .
N> 20 RPN AN

O
SN {8}
=

fN
22}
[

-
0

Ll el
A

s
N

THIS SE~TION DEREORMS‘THE ADSNRPTION PEAY INTSHRATION

7P =2(T7RRO-2)/7(1,4142435624004516)
IF (ZP=9.3) 330,320+323
>0 BERF=zi,0 ’

TAB=L,0

GO 10 345 :

IF (ZR) 332,384,386

S IP=-Zp

TAT=-10

5010 335

ERF=0,0

0 10 34n

TAG=1,n

TPPeL. 0/(1.04,327591100870)

EZP2=ENP (~7P i) .
ERE21L,0=20Pa( 25482053200+ 2FPPu (=-.234406736D0+7P %
_ (1+421443794N0+ZPP4 (=1 .45315202700+4-05140542900872R))))%Ey»2
ENT=ENT#+1,2533141870065 GeP a1, 0+ERFOTAB)

MRITE 16,221y ENT

RETURHN

EnD

OF MEMDRY USeD RY THIS COMPILATIGN
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1 FUNCTION RzS8P(TIERT,H) o
2 . COMMON DE( 5ol EARGC 38, P, VSIG. 516G, EPSy» X, 1TOUTZ, 1X0Q ‘ T~
3 c
4 o THIS RONTINE INTEGHATES THE DE ARRAY BY ¢
5 g 2 PT TRAPEZOIDAL RULE
6 c
7 C Tuz LIM1T8 ne Tuis INTEARATION DEPENDS JedN T4E 3e{ATiVE
8 C WILTR GF THE NOISE FACTOR COXFARED TO THE WHOLZ IMTERVAL . ,
9 & WwH1SH 13 FROW 2BRp TH Y76RO oo - L
TS R R
11 L=t
12 . B0 TO (1leG.139Y, 1¥Q 2
13 100 TsH~4.,.0%y . 3
14 VFCFy 170,180,430 a
15 123 T=0.0 . : 5 .
16 130 ToH=Tes, pax-TZER0 ' : 6
17 IF (IChy 145,14%, 140 7
18 140 T=TIERG=g£.G%x - . 3
19 145 DFX=Xn .25 9
24 ] 60 TY 460 ' Coon
21 ' 150 NEX=TVZERC/32.D . 13
22 . : ,T=U.( . : 12
D . 167 RESP=p,D : : 12
24 TAR=,5 14
25 . INTEL=z) 1%
26 T30 19 z0 - ‘ . 16
27 A0 1P (INTEQ-323y 24,15,25 ' 17
28 15 TAH=.5 18
29 20 RESP=RESP+DAVH, T JK) #TAS 19
30 THTEG= I YTEG+1 _ 20
33 . T=T+hEy 21
32 _ Teys1l,0 ) ] i 22
33 0o oTO 49 : 23
34 25 RESP=RESFupEX 24
35 ¢ ‘
36 c CWRITE (5,500 RESP, ¥ . -
37 £ 50 FORMAT (¥« 7HRESP = 4 D17 .71 3% 7HFOR H= »D17.7) . . :
38 l"r’T“elJ . . s *
30 FND : _ 26

23812 MORDS OF MEMORY uSED aY THIS COMPILATION
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1 FUNCTION Davie (U, T.0%) -

2 ] COoNMUN DE( 28), EARGC 583, P, vSiG, S$I1G, EPS, X, 1Tour2, 1xQ

3 C

4 G- THIS ROUTIHE [NTERPOUALTES A VALUE FRON THE DE ARRAY

5 C GIVEN Ay ARGUMENT T, T4I5 JNTERPOLATED vALyrn

6 C 15 MULTIPUTEDS BY THE eXPaNcNTIAL MOISE “aclon

7 " BEFORE RETURMING.

3 C ] , - -

9 9 FIRSY CUECY TD SEE [F THE EXPONENTIAL FASTOR Wil

10 z JUERF LN

11 e .

12 JK=JKe4

i3 WMT = (HeTyea) e, 9004VS 0 2
14 TPONK=zASE (HYT) =35, 0 z
15 IF (TPoONK) 3.2,2 4
16 2 DAVH=EG. 000 5
! Ji= JK =4 A
1 c WRITE (6,42) T, DAYW, HMT

19 RETURN 7
20 " '

21 v THIS SEATION DNES A LIWNZAR INTERPOLATION OF THE DE ARRAY

22 c GIVEN A ARGUMENT T

23 C

24 3 CH=T=EARG (JK) f
25 1F (CHy 547540 )
26 Y ODAVWSCHe (DB (UK =DE(JK=1) ) /(EARG (UL ~ZARG(JK~1) ) #DE( JK) 10
27 GO TO 40 . 11
i 7 DAVH=DE (UKD 12
29 © 60 TO 49 13

30 10 JK=JK+1 ) L4
11 IF (JK-58) 12,192,211 15
32 11 SinP 16
33 12 50 T 3 17
34 -

35 c

36 40 COHTINUE 18
37 JK=JK=4 19

38 C CHRITE (6,42) T, DAVH, suT '

39 £ 42 FOAMAT (SXa3HT 2,017, 7:5%, 6HDAYN =, D17.7. 5%, SHNMT 2,017 ,7)

49 DAVURDAV e XF (HMT) 20
a1 RETURN 21
Y END 22

23810 WORDS OF MEMGORY u3zD Y THIS CoOMPILATION
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SUBRCUTINE SKOOTH

COMMON D¢ S5, EAHG( 58), P, VSIG

P EF b ITout2, 1%9

DIMEHS IO FEQRDL 560, WORK(BE)

L LEAST SQUARES
(REF. 13M SSP PAGE

. WRITE (6,150)

6TH VERSIONS 3F THZ INPUT DATA/

Wil

190 FORMAT (141, 7%, 4640310 INAL AND SMD
1 12X BHORIG AL » 9 6HSHDOTH, 11X,
Jiffan

7HSMOOTHZ» 19X, BHARGUMENT)

200 CIFF=JiFF+d ,
Bz, 108060006 0685606667002¢8

LO0uDE(1Y+2,

NEshE(2Y=N=(3))

0 400 I:ﬁ.IYOUTE

Az

B=,33833353583343358 é‘UO“(U:(I-“)*Dt

400 WORK(]I-2)=4

(1-22+DE(D))

WORK (I YouT2-1) =]
HORK A ITCUTE ) 2 1A0654K68866406667 N1

(5. ansNELITNUTE)

N PO RIN NS > (G

=

QPO @ OIS IR - OO PN OMUT O G O

S T N N e

1 +2,00eDE (1 TUNT2-1) v DECTOUT 2 -2

ASRES RN ]
SEANE g

If OnLY ONELLEVED OF L_EasT
DESTHED, USF THE £0linwINg

SQUAHE SHOO0THING I3
CaRb

JIFF=2

GO 10
na 609 I:

DEORDT )Y =¢
NE(I)zudR

Go 70 200

THES SERTICOM LISTS THE 3RI
{

R
LEAST S2UARE TUWG, AND THE

BIvaL DATA, LZAST
ARGUMEMT,

SQUARE ONE,

hﬂ 800 J=1,1T0UT2

RITE (6,750 DEORD(IY, DELIY, YWOR
rn°M\1 (5%, 4017,7)

(1), EARG(L)

BE(D)=wORK])
RETURY

END

28684 MGRUS OF MEMCRY USED RY THIS C”MPTLL ]UH
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S _QRLIINAL:
-0.3730000D 00

[N R i
+

ORIGIVALI AND SMOOTH VERSIONS OF.

SMOATH

SMOQTH2:

THE INPUT DATA

ABGUMENT

=0.17500000_0Q

~0.358333%D 00
~0%2083333pn._ 60

-0.3527778D go
-0.2194444D.00

~0,1400000D-01

~0.1000000D-01

Z0.7500000D~01

..=0.2500000D-01

-079166667D-01

=042500000D-01.

=0,1083333D 09
-9.30555560-01

~0.,6000000D-02

~0,20000000-02

0,25009060~01
0.75000000-01:

0:2500000D-01.

07"9166667D-01

5,30555560-01"
D.10833330 04 0.,6000000D=-02.

0,1750600D 00
0,3750000D 00

0./2083333D 00
0"34166487D 00

2.21338890 00
0.34338890 ng

0,2000000D-02

0.1000000D-01
0:1400000D=01

_0.32%0000p: 00
0.5250000p 00

0,4750000D. 00

0.3916667D 00
044446667p 00

0,3914667D 00
0.4611113D. 00

0.1800000D-01.

0,2200000n-01

075500000UDp 00

0,5666667D 00

0.80009200D.00__ 0Y7083333p.00  2.6777778D_00

0,80300000 00
0.725045000_00

6277500006D 00
0'7333335D_00

3.7388889D 09
0,7361414D Q0

0, 2600000p-01
0.3006000D=01

0,3400000D-61
0.3800000D-01

0.675p00¢0D Q@

———__0,7800000D._00

70000600 00
08483335000

2.76055560 og
0.87722220 00

0.4200000D-01
0.4400000D=01

£.,41700000 04
0.1330080p 01

0710833330 01
0712733353 0l

0,10683330 01
0,1180000n 0%

0.5000000D-0%
0.5400000p-01

n.<279000D0 01
0.9008000D 00

071483333y o1

0710900000 01

0.41822220 01
0,11266670 01

0.5800000D-01
0.6200000D-01

0,1100000D 01-
13200000 01

0v1106667D 01
0711833330 pi

9,1126667D 01
9,1271113D 01

6,6600000D-01
0.7000000D-01

6-1130000D0 01

e [124,2200000 03

0712233330 o1
0511833330 g1

011966670 01
02119233330 0t

6.74000600D-01
6.78000000-01

0.12000000 Q01
0,1£00000n 04

011733330 01
051166667 01

0,1174444D 01
0,1171111n 01

6.8200000D-01

0.8600000p-01"

6,1200000p. 01
0:1229000D. 02

071173334p 01

0.1254667p 01

0,11988890 01

9:4.242222D 0y

0,9000000D-01"

0.9400000D-0%

0.{3300000 01

- 0:132D0000 04

0712966670 0ol
0.12%0000D 01

0:12500000 01
n,95500000_00

9,1281114D 01t

0,12477730 01

§.9800000D-0%
0.10200000 00

0711266670 g1

0.657500000 00
0.9000000p0_ 00

0.75000000 00

0784166670 00

: 909000 _D:7833335p 00
0,77500000 00  0:8083333p 060

0°7500000D 09

0+11294440 g¢

Ni94166670_ 00 __ 0.°8000600 do

0-10600000 o0
0.11000000D_00

0.85555550 00

_0,811341%D 00

9,78055560 00
0,7638B89D 04g

0.1140000D QU
6.1180000p 06

0.1220000D 00
0.12560000D- 00

0,72560000 00
n.72590000 00

077333833D 00
0.,6916667D 00

0.72500000 00
3.,70555560 00

0,1350000D 00

0.35340000D 00

0.52500000 00
0.72500000. 00

0.,69160667D 00
pY6333333D_ 00

3.,67222220 00

065000000 00

6.1380000D 00
0.1420000D 00

—— 0. 6000000D_00:

0.5500000D 00

062500000 00
096106606670 00

2.62500000 00
0.58838890 00

" 3.1460000D 00
0,1500000D_00

0.,7000060D 00
0,2750000D 00

075250000D 00
0.4166667D 00

3.51944440 00
0,40833330_00

G.1540000n 00
§,1580000p 00

0,27500000: 00
0..3000000D. 00

0,2833333D 00
N:28333330_00

3.3277773D 00
0,30277780_00

6.1620000D 00
016600060060

0.2735000D 00

__.n:45000000 00

03416667D 00
0433333330 00

0,3194444D 00
032777780 04

0.1760000D 00
6.1740000D. 00

0,27500000 Q0
0.,20009000 00

093083333D 00
0921666670 00

0.286141%D 0g
2.2361115D 09

§,1780000D 0U
0,1820000p 00

8,1750000p 00
0.1750000p" 00

0./1833333p 00
071277667p 50

0,1759222n 00

5.1268444D 00

§,1866000p 00
0,1900000p 00

0,33300000-01
n’

076943333001
021110000D-01

0.69433330-01

0.206844450-01

6.1940008D 00
- 6.,1980000D_00

8. 0% 0,37c0000D-02 §0.2020000D 00

n, 8 : Qe 0.20600000. 00

0, o 9. 0.2100000D 00
- 0. 0.

D ’

9.2140000D_00



TZERO = 0,20000 - o - ‘
DENOMINATDR VAUHE 1S = 0,84134 0] A _MINITOR_TIMRESHALD OF 0.45200

THE INCTDENT ENSRGY IS BELQW THIS: THRESHOLD ENERGY  0,20900 .

___ 50 THiS' eFTRcdENCY 1S! THE RESULT OF: THE! NOISE CONTRISUTION

A DETECTOR EFFICIENEY OF 0,37984 WAS COMPUTED FOR A DETECTOR THRESHOLD OF 020500

THE: INTIOENT ENERGY IS BELOW THIS: THRESHOLD ENERSY 0.45680

SO THIS. eF U IENCY IS THE RESULT OF THE; NOISE. CONTRIZUTION

4_DETESTQR EFFICIENCY' OF 0. WAS_COMPUTED FOR A DETECTQR THRESHOLD OF 0.45600

THE INCTOENT ENERGY IS BELOW THIS THRESHROLD ENERGY 0.82500

50 THiS EESHAIENCY 1S THz RESULT OF THe: NOISE GONTRIZUTION

A DETEZTOR EFFICIENCY OF 0. WAS COMPUTED FOR A DETECTOR THRESHOLD OF: 0.825080




4 = 111

- 00052°0 .= G¥3Z4 ¥CJ SI1ONITO1443 ¥0103L30




O?!SIVh‘lAND SMOOTH VCRSIONS oF

QS INALL

SMOGTH

H= INPUT DATA

SHMDOFH2:

~012496200D 00
0,$230900D 00:

-

=0 2333333D ¢o

~=0731333333D 00

ARGUMENT

~5.2288889D gy
~-0,1422222D 69

~0+17500000-04

~(,1250000D-0%

-O.uOOOOUOD 01

- =0.20000000-01

~0r6000000D~-01
~0°1333333n-01

~3,58838890~014
~3,2000000D~01

-0,756060000-0¢
~-0.,2500000D-02

0,20000000-01.

_0.49000009-01"

071333333D-01
0.60060000-01

0.20000000~01
0.£6888839D-01

0,2500000D-02

0.7300000D=-02

0,12600009. G0
0,24000000 90

0,13383333p 00
0°1666667D 00

0,1200000D 06
0.1666667D0 09

§,1250000p-01

§,1750000D-01"

e $.0.26.00 0000700
0.86000000 Q0:

0,14600000 Qo
_0,2200000D.00

0+°2000000D 00
972265667D 08

0,1977778D0 0¢
0,2511144D 00

0.2250000D-01"

§,2750000D0-01

T 5,32000000 00

—-0:4400000D 00

073266667D 00
0. 46666670 BO

0.34000000 00
0.44444440 np

0.3250000D~0%
§,37500000-01

0.64000060 00

0.54200000 00 006000001

D,562900000 00
0.4430000n 00

075400000D

0.,5333333p 9
N:5533333p oo

0,53555550 0d

0.56222220 00
8.50844444D 09

0.4250000D-01

un_nﬂ~___ﬁ¢;)zzzzau 0p 0.4750000D-01

§,5250000n-01
Q‘EZEDQﬂanwﬁl

0.6000000D- 00

0,6666667D 00
NI8066667D 00

0.6755555D 0g
2.79555560_00

d.6250000D-01
857500000205

0.9200200D 00

0791333330 00
088666670 00

0.86688890 09
2.9044444D0_0n

LAY

0.7250000D-01
N.77500000-04

0.83002000 3¢

——0.9400000D. 00, _079333333D_0)

0,98020000 00
0,9850000p 09

091333330 o0

0.91111140 06

0,93777780._00

§.8250000D-01
0..8250000D=01

0 '95666667D 00

0.9733333pn_00 -

0.9577778D 00
9,97555560 00

- 8,9250000p-01"

0,9750000D-01

0. 96000000 0o
f.10200000 02,

0798666670 00
051643333D_01

3. 99«111An 00
0,1000000

T e0%00000 01
0,9220000P: 00

6710000000 01
0/8866667D g0

04
0. 950066/D Oo
0:91111120 qgo

6.1025000n 0O
0410750009 00

0.1125000D o0

611758000 g0

0.6800%000 00
0.94600000_09

0784666670 00
0./72000000 00

0.81777780 gy
0.78444440 00

N,3400000p 00
0.,5800000p0 00

077866667n 00
077733333p 00

0.76900000 00
§,78222220 00

§.12250000 00
0.127500090_00

0,1325000p 00
0 1375000p 00

8,9dooooodlr 00

.-0.3800800D 00

0778666670 00
0.73333330 00

0.7644444D 00
0,74666670_00_

7,7200000D. 00

__0.85300000 00

0772000080 00
077933333D- 00

9,7485889D0 09
0 740J667D 1 00

0:8090000D- 00
0.52900000 00

0072666670 90
0°7000000D 00

0.1425000D 00
_6.1475008D 00

0,1525000D 00
0-1575000D_ 01

9.74000000 g

0.67558550 00_

§.1625000D o0

¢. 76300080 60

____9.5000000D 00

076000000D 00
076000006D 00

53,56333333D 00
0.5644444D 0¢

0-1&15&&&&.&9

.1725000D 00
0 17750000 00

9.52000000 00
0,460500000 00

0./4933333D 0o
0744000000 090

3,51111110 09
0, 4355556000

0.1825000D 00
0,1875000D_00

0.340010000. 00
0.32900000. 09

0937353333D° 00
0./2533333D 0O

0.,3483889D0 gp
0.328388%0 9g

0.1925000D 0
2.1975000D_Qu

4.22000000 €O
0.,42309000D -C0

0732050000 00
0°3000000D 90

0,3044444D0 0g
0,3266667D 09

0.2025000D 00
0.2075000D_00

0,2690000D 09
0.4000000D 00

00°3600000D 90
0r34660667p 00

9,33553560 048
0,34666670 00

0,2125000D 00

0.2175000p 00

6, ¥8506000D 60
0,22000000D. 00

07 3ZIIII3p 00
07300030000 00

9,3266667D 00
9,2933333D_0p

"0,3000600D: 00

0,2200000D 80

072466067D 00
0715333330 00

d.2225000D 00
0.2275000D 00

0,24666570 00
3,1777778D 03

4,2325000D 00

§.23759080 06

0.6000000D0-01:

079333333D~01

0.10222220 09

6.2425000D 00

0.,2475006D_0Q

¢.2525900p 00 °

.25375000D °00

Q. 0,2000000D-01 0.37777760-0%
0, 0% 0,66666670-02
N, as ' U
0, o a.-
a, 0 2.

0,2625000p 00

§.,2675000D 00




TZERD =  0,25000 _ ' . _
DENOMINATOR: VALUE: 1S = 0.90136 FOR A MANITOR THRESHALAD OF 0.15200

A_DETESTOR EFFICIENGY: OF 0.90260° WAS COMPUTED FOR A DETECTOR THRESHOLD OF

0:90908"

THE: INCTOENT cNERGY IS BELOQW THIS: THREIWOLD ENERGY  0,45600
50 TH1IS gF=iiciEMcY XS!TH= RESULT Of THE NQISE CONTRIGUTI{ON

A DETECTOR, SFFICIENCY OF 0. AAS CbHPUTED FOR A DETECTOR THRESHOLD OF

0.45600

THE. INCIJENT ENZRGY IS BELOW THIS THRESHOLD ENERGY.  0.82600
30 THIS gF7UCIENCY IS THE RESULT OF THE: NOISE CONTRIZUTION

A _DETECTOR =FFICIENCY OF: 0. WAS: COMPUTED FOR 4 DETECTOR THRESHOLD OF:

0.82500
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CRULIINAL:

0R1GIVA.Y AND, SMOOTH VERSIONS 0F:

SMQOTH

THE INPUT pATA
SMOOTH2

ARGUMENT

=5+1330000D 00

-0.2330000D-01

0v1330%00D 00
=0783200000-0%

-01:132130%8D.0¢p
-3.85038390-01

""0,2100000D-04
-0.150000Q0-01

~0.3330000D-01"

0.

=0.3686667/D~0%.

=0%1110000D-01

-0:443888%90-0¢

-0,12955560-01

=0.9000000D-02

=0,3000090D-02

9.
0,33300000-01

0¥1140000D-01
0.3886667D-01

0,1295556D-01
0.44336890-01"

0.3000000D-02.

0.9000000D-02

0,83%00000-01
0,1330900p 00

07v8320000D~01
071164335p 00

0,79500000-01
0.314%556D0 0¢

0.,1560000p-01
0,2100000n-01

8,16700000 Q0

0,1530000p. 60

041443333 00
01945333 g0

9,1517000p 0¢
0.2017778D 00

6,2700000p-01
0.3300000D-01

0.28300000: 00
e 0235000000 00

072656667D 00
037200060 09

9,2775667D 00

0.3900000D-01

0.348n0000 00 0.,4500000D-01

0.4830000D 00
0.3830000D 00

07140533330 00
0.44433330 00

0.40722220 00
0.£2577780._00

5,54.00000D-01

0..5700000D=01;

0,4670000D 00
0,43530000p° 00

0242748667D 00
0.,5570000n 00

9.4740000D 0o
3,52766670_00

0,6300000D-0% -

0,6980000n-01

0D.7500000D: 00
e D.63300000 30

0?6053333p 09
068333330 00

0.6128889D 00

D.65733330 00

0,7500000D~01
0...8100000D0-01

0, 66700000 00
0.7500000D 89

0768333350 00
073333330 00

"0,7000000D 03
0.7055556D0 09

0.8700000D0~-01
0.93000000-01

: 0.78300000 00
——__D.567D000D_00

070000000 00
026590000000

0.70744440D (o
- 0,668533330_90

0.9900000D-01
§.,1030000D_00

0,71700000 09
0,71700000 09

0r6670000D 00

070566670 00 -

2.,68722220 920
0.,73755350 29

068300000, 00
— 08120000004

0, 93%00000 oo
071700000 00

G78400000p 00

0¢9120000D_00

0,1110000D 00
0-111QQQDD 090

0.8192222p a0
0,8917778D_0q

12300000 00
0 212900000 00

079233333D 00
081100000 00

"0, 8H21411D 08
0.8392222D 0g

0 i350000D 00

.14100000 00

b.78300000 00
0:85300000° 00

n.7833333D 00
a‘sz?conon.oo

0.8054444D 0¢
0:79983890_

0, W?SOWOUD 090
0,70000000 00
oysiv7uones va ¢

.__M_______OLésjﬂﬁﬂﬁg_ﬂﬂk___ﬂmﬁlﬁﬂQﬂﬂﬂnﬂﬂ

0:7670000D %0
- _____0,5B8%p000D 00

0779433330 g0.

076833333 00

0,76655560 00
0,57777780 00

Q +1470000D 00
1983890 06 0.1530000D_00

0,1590000D0 00
6,1650060Dn 00

0755566670 60

0,60556679 00

057788890 _do:

6.17460G0p 060
0.17700006D.00

0:6000000D 00
0263900000 00

0.50566670 60
0.5982222D 039

0,1830000D 00
n.1896000D 00

0.567p0000: 00
0:54700000 00

075556667D (0
0750033330 00

0.36500000 00
0550383690 0n

0.1950000D 00
(.20100000_00

0, 41709090 00
 0.4330000D° 00

0745966670 00
0246666670 00

0,47422220 00

U 2070000D 0O

0.47033 3D_0n 0,21300000 00

0,5590400D. 30
0:4830000D 090

0:4886667D 00

047200000 00

0,47577780 00
0,4497778D oq

0,2190000D 00
0.2250000D._09

o.sésnoooo 00
L30000060° 09

0.,3886667D 00
0733333330 00

©0,39800000 6O
5,35000000 09

§,2310000D 00
§.23700000 00

0,31700000600
n, 386700000 00

0732800000 00-

073223333D° 00

3.3278889D 0g
0:33344440 gq

8,2430000D 00

6..24900000 00

n,2830000D 00
_D.,4000008D 00

0735000000, 00
0230533330 00

0,32538690 0o
0.3146667D 06

B 23300000 00

70, 23300000 00"

07288566670 00

0723666670 0O

0.2775555D0 00.
D.24244440 00

0,2550000D 00
0. 2610000000

0.2670000p 00
§.2730000D0 9§90

, 25000008 00.

001170000D'00

6720000000 06
0717233330 00

1,20366670 00
5,15377780_00

0,2790000D 00
6.2850000D 00

6.£500000D 00

098900000D-01
0.50000000-04

7.1037778D gg
0,456333330-01

6.29400006D 00
4.29720000R.00

’

0+/1666567D-01.

6.,3030000D 0U

3.
0.
0.2
0-
0.

o

. 0% ) (.3090000D_00
or 3, . 0,3450000p 0U
0. 0 (...3210000D._00




TZEROD = 0,30000

FOR A MoNITOR_THRESHOLD_QF 0.152n0

DENOMINATOR VALYE 1S = 0,92223

A. OETESTOR. EFFICIENCY QF 0.96154 WAS

SOMPUTED FOR A DETEGTOR THRESHOLD OF __0.20900

THE' INCIDENT ENZRGY' 1S BELOW THIS: THRESHILD
SO _THIS:BETNTIENCY 1S THEZ RESULT OF: THE NQISE

ENERGY  0.45600
CONTRIZUTION

A DETEZTOR EFFICIENCY OF 0-00000 WAS

COMPUTER FOR- & DETEGTOR THRESHOLD of: 0.45600

- ENERGY. _ 0.82600

S0 TRIS eFFNoieNcY 1S THe RESULT OF THE: NOISE

CONTRIgUTION

A DETESTOR: EFFICIENCY OF 0. MAS:

COMPUT=D FOR A DETECTOR _THRESHQLD QF: 0.82690
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0L 3INAL:

'

"diill“w‘lAQb SHOOTH VERSIONS' OF. THE

SMBOTH

INPUT DATA
SMOQFH2

ARGUMENT

N 8?30n000 01
— =0.,5230000D-01

=0.8750000D" 01
-075250000D-01

~0+36259000-01
-0.5%000000-014

~0-28p00000701
=0.20000000-02

~0.1250000D-01
9.

=0°25000002~01
=014166667D-02

=0,27222220+01¢
-3.83333330-02

~0.1200000D-0%
0,4060000D-02.

1

0!

C.1250000D-01"

0-4166667D-02
692500000D-01

9,83333330-02

0.2722222D-01

0.4000000D-02
0.1200000D-01

0.6250200D0-01 .

0.823500000-04"

0:5250000D-01
079433333001t

0.57277780-01

0.,81777780-0¢

0,2000000D-01
(.28000000-04

0.3330000D 00
0:75000000-01

0798500000701
0712933330 00

§:10738890 6g
0.324641¢D 04

6.3660000D-01
0.4400006D0-01

0,17500000' 00
0.1830006D_00

0.1460000D 00
0r1610000D_00

D.113577780 00
0 15933330 0¢

0.6 20000D-01

051910006D 00
0424900000 00

9,19366670 60
. 0.25633330_00

0,5200000D-01
—0.6000000D=01

£.4800000D-01
3.76008000~02

0532900000 00
073223333D_00

0,300141%D Co
0.33300008 g¢

0.8400000D-04
0.9220000050-~01

032500000 09
0,3620000D0 ap

_ﬂ_ﬂuﬂ___J;suﬂﬂQQOD 09
p.3030000D 00

e 1:43%00000_ 00 0%40600000 990

8,47500000 090
0,356100000:00

0734766670 00

0,35856670 09
0139277780 0o

0.1000000D 00

642466670 po
0745766670 00

0:42944440 09
N.45466670 40

§15.80000D..00

0.11460000D 00
g.1240000D_00

9, 56709009 )
0:637000600 00

051156670 00
07570333300

0,51322220 00
0:55336567D_80

0: 53700000 th]

N¥5790000D 00
0755433330 00

0.5678889D 01
0:35700000 00

L 0.1400000D_00

0.1320000D 00

4.1480000D 00
0,1560000D_00

075376667D 00
0555460000 00

0:54856570 09

0.25955%60 dga__ §.1720000D_00

b ZOQUOD 00
5, 600

P587OQGUD 00
076245667n 00

0.50855560 99
5,6037778p 0G.

000000
3700600_00

§759964067D 00
075373333040

0058722230 00
2,55811140 dg

7509000 00
 0.6000000D 00

0753733330 0o
0854166670 0

07)d377153 80

6.16400000 @0

0,1800000D 00
_0,1880000p_00

TT8,1960000Dp 00
. (.2040000D_00

§,2120000D 00
0.22000008D 00

0.55000000. gp.

e 0230000000 00

055000000 00
0247066670 00

g 5207778D 00

D.4%90111%D_ 00 4,2360000D_00

0,36200000 GO

0.4870000D 00

0244966670 00
0°41563333D 00

0:4455556D 00
0.52611140 60

0, 459046000 o
4:35000000_00

0 41?35609 00
238333330 00

0, 404OUOOD 00
0.4n06883890 0p

§.2280000D 00

G,2440000D 00
_0,2520000D_00

0,2600000p 00
0.26800000_00

6.40009000 00

0 SZDDOOCD 00

ov4250000n 30
073873333D 00

3,3955336D 09¢

039711150 00

4.2760000D 00
0.2840000D 00

037900000 00
0'3246667D po

0;36066670 00

0,2920000D 0C
030000000 08

0:3473333D 00
0.3346667D 00

o.a35:q56n 00
0,3264444D0 09

0.3080000D GU
0.3160000D_09

M(n
\I\
D
G
D
O
O
U
(=]
>

0,72973333p o0
0:2623335p 985

0,2981111D 00
0.27544440 0g

0,3240000p 00
6,3320000D 60

20000000 oo
.QL;§QDQpr_ﬂO

DV2666667D 00
0228766670 08

0.27222220 00
0,2681667D 09

0.3406000D 00
0.3480000D_00

0,31302009. 00

0.87595000D-01:

6725016670 00
6.2731667D 00

827100000 00
0:.26950000 00

6.3550000D 00
0.36400000_09

5.4250900D 00.
6.36700000 0o

0'2831667D‘00

0,284111%D- 00
0,2508557D0 G0

0,3720000D 00

0, ), $335000D 00
0. 53300000 04

0.3800000n 00

0716945530 00
075710000D-01

0.17551150° 00
0.792111%0-03

G,3880000D 00
§.3960000D._00

, 0,1110000D-01. 0,22733330-01 0.4040000D 00
0, s . ‘ 0.3700000D-02 §,41200000_04
0. g g, . §,4200000D 00
o.. o 9.

6.42R0000D._00



TZERO = 0,40C00

ENOMINATOR. VALUE 18 = 0.95396  FOR A MaNITOR THRESHOLA OF  0,15200

A_DETECTOR' SFFICIENCY: OF 0.95720 WAS' COMPUTED FOR A DETECTOR THRESHOLD OF: 0730900 .
THE INCTDENT ENERGY' 1S BELOW THIS THREIAOLD ENERGY' 0,45600
SO THIS er I dENCY IS: THs: RESULT Op Tyz \01S= CONTRISUTION - -
A DETESTOR EFFICIENCY OF 0.01843 WAS COMPUTEZD FOR A DETECTOR THRESHOLD of. 6.456090

__THE INCIDEVT ENERGY 1S BELQW THIS' THRESHOLD ENERGY  1.82600
SO THIS! gF N 3dENCY IS- THE RESULT OF: THe. NOISgE CONTRIgHTION

WAS COMPYTED FQR A DETECTOR THRESHQLD OF

0.82500

A DETESTOR EFFICIENCY OF. 0.
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e ORI IINALS

SHQOQTH

03531 vALI AyD SMOOTH VERSIONS: 07+ THE INPUT DATA

5M20TH2

ARGUU_NT

-0,2000300D-01:
=0.500000030-01

~0.73333333D-01
~0°2333333D-01

~0.3277778D-01

. 20,24444440>0%:

<0,3580006D-01
-0.25900060201

0,
2.

~0046656667D~01
0 3

~3.1333333D0-01
=3,55555560n~02

~0,1500000D-01
~0,.5030000p-~02

R
071666867D~01

0.5555356p~02

0.313333330=01

£,5060000p-02
0.1590000D-01"

0,
)
8,

00000D-01:

0723333335D-01
074666667D-01

0.28858890-01
0.37777280-0¢1

0.25000009-01
0..3800000D=01

000000-01

50
20000000-01"
70

07/4353333D-01
0.°6000000D-01

0.5000000D-01

n.57777780-01:

0,4500000D-01
0.5500000D0-01

70000000-01
1000000000
1490200p 00
o 2300000D: 04

D

0,
0.46000000-01
G,

2.

0.

0:7800000D-01
0710333330 00

0,77777780-01
0.1100000D. 90

§.6560000D-01
0..7500000D:041:

071566667p 00
022533333 00

0,1711113p 0o0-

0,23666670 00

©0,8500000p-01"

0.9500000D-01

39000000 00
~__Q;ZQQQGQOD 00

0.3000000D 00
S 0929666670 00

0,28333330 00

0.2944444D_09

0.22000000 00

023500000000

072866567D. 00
0729666670 0D

0.29333330 00
031446440 09

0.1636900D ot
___0.,13150000D 0b

0.12500000D 00
0.1326000D_00

7,3100000D. 00
n.41000000 00

055690000D 00
0735333330 09

0.3366657D 09
0.36115130 04

N

6,1450000D 00
U.Lﬁianoou'ou

0.340060000 00

6966000 00

6y37¢0000D €O
0,3733333p_03

0,3655556D0 00
0.386n00000 08

6,1650000p 00
$.1730000p 00

.0, 3¢
0.4
Dot

500000 OQ.

0739666670 00

0542666670 00

0.,39888R9D Qg
0.4177778D og

6.1850000D 00
0..1950000D_00

21
141000000 09
0,45

600000 00:

0v4300000D: 00

046666670 o

De44114120 00
0245666670 nn

M_____~_mﬁiﬁ390“400 0o
f1,52008000° 00
e 47000000 00

0747333330 00
0748666670 00

6.20%0000D 00
021500060 00

0.47555560 00

0.4766567D 00

9,2250000D0 00
0.2350000p 00

D,4700000p, 00

9.4700000D 60.

0:47000006p 00
074733333p 00

0,47665570 00
0.4688889) 00

0.2450000n )
G,25%0000D 00

0.4805000D- 00-
5.4400000D 00

0746333330 00
0:4533333p 00

2.46333330 09
0.46000000 00

0.2650000D 00
0.2750000D_00

g.44900000 00

0:51000000 g0

0v4633333D 00
044000008 00

0,45222220 00

D+43111150 00 6.2950000D 00

037002000 09
—_— . 0,2200880D 00

6.39000000 00
23066667 1o

0.37688890 09
0,3344644D 00

7, 26900060 00
0,3700000p 00

0780666467D 00

0,2933333p: 00

0.,50222220 09
£,3133333p 00

g,285p000D 00

¢.3050000D 00

__0.3150000D_00

0,3250000D 00
§.3350600p 00

6,25060000° 30

0.4009900D0 00

0734000000 00
8.333333%p 09

0.32222220 09
0.,34656670 09

8.3450000D 00
0.3550000D 00

T ¥5905000 00
0.3500000D. 00

056666670 0
033666670 00

0,3332889D 00
0.32665570 qgp

6.3650050D 00
§.3750000D 00

ge25000000. 00
0,2980900D 00

029666670 g
0227000000 00

- ?944d440 09
0.2711%1%

0,275900000 00

G,1860000p 00

024666670 00
0,220000G6p 0d

G0
O 24555560 ]
0,235222220 0p

) 6.3930000D._00

6,4050000D 00
0,4250000p 00

0,21008000 00
0.35900000 00

0%#2300000D 00
0726900000 00

0,23666670 00
0,2800000D0 09

§.4250000D0 90
0.4350000D 00

0,27900000. 00

0.48002000: 00

0755000000 00
0442333330 o

0.3444444D 0g
0.%1000000 09

7.445000GD 00
0.4530M000D 00

0.32300000: 00
0.,37300060.00

0745666670 00
0.:%733333p 00

0.41777780 o0p
0.35222220 0p

0.4630000D 00

—_— R B

3.233062000 00
0,8030000D-01

072266667D 00
01033333p_00

0.2844444D 00
9,11888890 00

0.4750000D_00

0,4850000p 00
§.,4950000p 00

‘g.505%00000 00

(.5150000D._00

0. 0.26660667D~01 9,4333533D~01
0. 0y ’ 2.888685890~02
2, o 0,
. 0.2 Qe

§.5250600D 00
0.5330000D_ 00
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TZERO =  0,500600 . . : o
JENOMINATOR. VALUE IS = 0,97414  FOR A MANITOR THRESHO!D OF: 0.45200
o EXP_UNDZR7LO:_AY LOGATIQN 021167
EXP UNDIRTLO. AT [DCATION 021167
A DETESTOR EFFJCIENgY OF 0.97705 WAS COMPUTED FOR A BETECTOR THRESHOLD OF 0,20900
& DETEGTOR SFFICIENGY OF 0.83775 WAS COMPUTED FODR_A_DETECTOR_THRESHOLD OF 0.45500
THE: INCIDENT ENERGY' 1S BELOW THIS: THRESHOLD ENERGY  0,82600
SO_THIS EFTUodENCY IS TH=E RESULT OF THE NOISE CONTRIgUTION
A DETESFOR EFFJCIENCY OF 0, WAS. COMPYTED FOR A DETECTOR THRESHOLD oF 0.82500
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OR1GIVA.I AND- SHOOTH VcRSIONS oF.
e ALNAL

SMO0QTH

Tac INPUT DATA

SMOQTH2

ARGUMENT

~3+15705060701

e r0.33300000-01

=pf2362833D-g1
-071944333D-01

~5:2385854D-91

-9.189£2780=0%:

42q00040-01
20.3000000D-01

~0.83%00000~02
91

-071387667D-¢g1
~072776667D-02

-0:12032220=01
-0.,46255550-02

~0.1800000D-01
~0.60000000-02

o L}
n,8330000p-02

072776667D-02.

0:1387667p-01

0,4625556D-02
0,1203222n-01

0,6000600D-02
0,18000000-04

T0.3330000p-01

0.1679000Dp-01

071944333p-04
N23333333p-04

9,2221778p-01
0,2778113D~-014

0,3000000p-01

0,4200900D-01.

0.,5000000D-01

0.250060060-01

033056667D-01
002833333D-01

0,3074444D-01
0.3277778D-01

0.5400000D~-01
0.6600000D-01

0.£0000600D-01

0.1670000D 00
e (24670000000

073943333p-01

/13910000 090
216966670 00

0,515111:D=01"
_____*_M,QLQSSDBOQQ:Qi____ﬂL&&_§Qﬁ7D 01 0.58843333D01:

0.7800000D0-01:

0.90000000-01

0,13184440 0g
0.15847780_0Q

0,310200000 00
0.1340000p 00

0.4750000p 00
_0,5530000n 00. 0O,
0,15900000 @0

—0.20000000 00

0”16666670 00
016300000 Q5

8,1657778p 00
0,1656667D 00

8.1260000n 00 -

(.1380000D_90

0716933330 00
0,1866060D GO

0,1721411D g
0.1934444D 0p

0.1386000D 00
0.1620000D_00

0.20800000 00

G:2670000D0 00

0?2250000D'00
0227233330 09

7.2277778D 04
0268664670 040

9.34200000 00

_—0,3170000D_ 00

0730866670 090
0313143333D 00

6.1740000D 00
618600000 00

0.2974444D 00
0.3076667D 00

0.,1940000D Q0
0.2180000D 00

0,2750000D0 00
0,3170000D 00
0 51700000 on

0:3030000D 00

073475333D 00
0337500000 00

0,30577780 00

._~_Q_?oaoogQD_QQ____ﬂ_§1zzziﬁu_pn
0, 34177780 00

0.37n33330 04

0.2220000D 00
—0.2340000D_00

0,2466000D Q0
9.25300000 00

Ov(OUOOUOD 00
n:33300000- 00

07385356670 po
0739433330 0o

038500000 00

0.27000600D 00

0,42300000 00.
0, 417ﬂ009n 00
G.4250000p. 00
0,22349000 00

0“4000”00D 09
”422;3;05 00

073556667y 00
0935000000 00

0039433330 qo
0:40555560 00.
8,39266670 00

0.3760000D0 00
0,342656470 04

v:2820000D 00

0.29400000°-00
. 3080003000

T 0.3180000p 00
q 33600009 00

i 0+32350006D 01

0,4000000D0 00
0.24200000 Q0

0032233330 09
0739466670 09

0.35566670 o0g.

0,36222220 060

34?00000 00
40000D_CO0

0.44206063. 00

07369666/D 00
036400000 00

D,37611140 00
0:35100000 09

‘,ucbooooo 00
(.3780000D_00

0+32596000° 09
o,uosoaopu 09

031933330 00
0.3636667D 00

0:34900000 o0¢

0,45300600D
0,3330000D 00

073663833y 00
073636667n 00

"364:5969
0,3562222p 00

0234977780 00 _014GZD”QQD QQ

6.39000000 00

140000p 00
U 4<6000OD 00

0,30Q0000D° 00

n,38303000 00

033866670 00

031933330 00.

7. 36055560 00
0,32855560_09

8,43800008D 006
0.45000000_00

§.273%90008 00

_0:32500060° 09

032766670 g0
0v2833333D 90

0,3101114D 00

0.30000000 o0

0-4620000D 00
0.47400000 00

0.25000000 00
__0,292092000 00

0?28900000 00
0736300000 00

0:.29177780 99
9.3n65667D 00

§.4860000D 00
§.4980000n 00

T 35700UGh G0

0.3230800D 00

0.3260000D QO
0,3583333p 09

0.32977780 00
0.34166670° 00

0,5100000D 00
0,5220600p 00

0 35300000, 00

20300000 00.

003386667D 00
0%3996667D 00

0,3655556D 09 -
9.,4015556D 00

6.5340000D 00
0,5460000D 00

0.50500000‘00
——£.5830000D 09

0,4663333Dh 00
0244966670 00

0,43835560 03
0.40354440 09

8.5580000D 00
0.5700000D 00

0.25300000 00

0729463330 00
0210030000 0o

0.28153330 o¢
0.1364114D0 00

§.5820000D 00
8,594000aD.00

8.4?90JQJQ:01

0,

0:1430000p-01
0 .

9,3820000n-03
0,47666570-02

0.6066000p 00
6,6180000p 00

0.
DJ

1

0

vy
0,

0,63n0000D 00

0.6420000D_04




TIERO = 0,60000 . L . ' N
DENOMINATOR YALUE 1S = 0,98488  FOR A MaNITQA. THRASHALD 0F- 0.15200 -

A. DETECSTOR SFFICIENCY OF 0.98590 WAS_COMPYTED FOR A DETECTOR THRESHOLD OF 0.50906

A BETESTOR SFFICIENGY OF N.89739 WAS_GOMPUTED FOR A DETELTOR THRESHOLD OF 0,45600

£ INCIDENT c=NZRGY 1S BELOW THIS: THRESHOLD ENERGY- 0.82600
HES EEZUIENCY 1S: THE RESULT OF: THE: VDISE CONTRISUTION

SEFICTENCY oF 0+ WAS: COMPUTED FUR A DETECTOR THRESHOLD OF 0.82500

o~
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—QMIINAL

ORIGIVALI AND SMDOTH VERSIONS OF.

SHOOTH

THE. I\“UT DATA

SMO0THz:

ARGUMENT

Zh.{830000D- 01

+0.125200000-

=0¢1879167D-g1
~N.12516670~01

-0+18799280-¢¢
-1,1251944D=0{

~c+5669000D-01
-0.4006000D=04

~0.62300000- 09
.

-046250000D-02
~072083333p-02

-9,6%500000+02
-0,2083333p-02

0.,2400000D-01
-0.8000000D~-02

0..
0.

250000D0-C2:

042083333D-02

076250000D~02

0,20833330-02.

0,69500000-02

0.8000000D-22

0,2400000D-01"

5
0:12500000-01

0.48300000-01"

0v12516670-01
01460000D-01

9,3112222D0-0¢%
0.01599444D-01

0.4000000D-01
0.56000000-08

0.42500000-01
_D.31300000-04;

0T2086667D-01
003333333D-01

$,22933330-01
9.36122220=01

§,7200000D-01

0.58000040-01;

6.5620000p-01

0.7500900p-01

0:56416667p-01
0.604000603-01

9,49300000-01
0,5902222p~-01

8.1040600D 0O
1200000p 00

0.5000000D-01"

Cr6250000D-01L

0,61800000-01

e 0 62350000203 026230000001 0.6805556D=0%

~_.~w___~0-10003000~00

0.%
C 0y
0.3

C,75000000-01

0V7816667D-04
0110000000 00

§.,1360000D 00
0..15200000_00

5,8n555580-04

0..968411140~04-  _ §.1584.0000D_00:

0,1250000D 00

29000 09
9400000° 00

2500000 00
iz

N71166667D 00

091646667D 00
091773333000

0.11944644D 09

021436667D 00 9.14150000 00

6.1680000D 00

0.20000000D 00
f.,21600000_00

0,16122220 00
9.16966670 00

0.1630000D 00

_D.4440000D 09

0v1670000D 090
022273333000

0.2320000D 00
§.2480000D Q0

3.1905556) 0o
3.2224444D0 00

€,2640000p 00
0.2800000D_00

0.3750000D 00
_0.3070008D0 0p

©0:2730000p 00

0439366670 00 -

0,29800000 0g
035233330 04

§.2960000D 00
0.3120000D 00

0.50500000 00
_0,7250000D. 00

0¥510n3333D 0o
0?7000030D 0o

1.5346667D 0p
3.75277780_00

§.32800000 00
0.3460000D_00

0, 86200000. 60
£,$£190000p- 01

0v9280000D 0O
071063000p 01

0,8970000D 00
3,105588%9p 01

9.3600000n 00
6.3760000p 00

0.11500000 61
e 0a12300000° 01

071176667D ol
0711933330 0l

0,1144333D 01

0.11922220 01

8,12400000 0%
0:21703000: 01

0712066670 o1
0911700000 01

9.11900000 o1

3441733330 01

0.3920000D 00
4.40300000.00

g.42400000 00
04400000000

e e s+ g}

0,11000000 01

.0,31500000 04

011433330 g1
02131400000 01

9.11422120 01
0,11057780 91

§.4580000D 00
9,4720000D_00

D.1070000D 01
0,9620000D0 00

0106400600 01
071027333p 0!

0.10671110 01
3,1018556D 01

O.AGPOUOOD 0o
6,5040000D 00

3.10500006 701
6.50100000 00

079643335 a0
0793933330 00

0.9770000D 00
0.9192222D Qo

0.8679000D 00
0472400000 00

0785400000 00
3.80400000 00

0,52006000 00
§.53600000 00

9,8657778D 0¢
0. 7860000D 0p_.

0.73100000 0¢

0.57505000 99

0v7000006D 03
0767500000 00

0.7263333D 00

0:67366670 G0 0.6000000D_00

§6.7130000D0 00
D,64400000 00

076460000D 00
0:,6523333p 00

0,6577778D 0¢
0.6256889D_ 00

8.5520000D 00
‘.asaoonan 00

(.5840000D 00

0,6160000D 00
d,63200000 00

§,59400000. 00
9.5039300D 00

0757933335D 00
0,/4813333p 0@

0.97100000 00
0.5014444D0 09

0,6480000D 00
0.6660009D_0&

0, 35000000 00
0,4810000D 00

0044366670 00
0740000000 00

2.4416657D 09
0.4215556D0 0Q

0,5800000D 00
4.6960000h 00

9.36900000 00

N74210000D 00
0742100000 00

9.42400000 09
144115120 00

0.7120000D 00

_0 481PDOOD 80.
B,55000000 00O

0,4813333D 00
075103333 GO

0,470808%0 00
0.45833330 008

T 0.50000000 00
e __0.1000200D_00

0.,3833333p 00
020000060 09

0.36455506p 00
0.20552560 04

6,7440800D 00
0.7600000Q 00

6.7760000p 00
0.7920006D. 00

0. 0.3333333D~-01. 0.,777777808-01 0.80800G60D 00

0., gz ’ 0.14113813D-01 §.8248000p 00.

0. av U 0.8400000D 00
S | HY N L

0,85600010_00



TZERQ = 0.80000

DENOMINATOR vALUE' IS = 0.99277 F

08 A _MaNITOR THRESHOLD OF 0.15200

A DeTESTOR zrFICIENCY OF 0.99422 WAS

COMPUTE=D FOR A DETECTOR THRESHOLD OF

0,20000

A DETECTOR ZFFICIENGY OF 0.83327 WAS

COMPUTED_rOR_A DETECTOR THRESHOLD OF

0.45%00

THE INCTDENT ENERGY IS BELOW THIS: THRESAILD
50 THIS. EF7I20ENCY 1§ THE RESULT OF THE: NOISE

ENERGY  0,82600
CANTRIIUTTON

- T K DETECTOR SFFICIENCY OF 010398, A4S

COWPUTED FOR A DETEGTOR. THRESHOLD of

0.82600-
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0R151YALL AND SMOOTH VERSIONS 07

THE INPUT DATA

OJLFANAL:

SMQOTH

SMpQtTHe:

ARGYMENT

-o 1{500000P"0¢

F0?1166667D'01
~06606A6670-02

“0+1196657D-¢g1
=1./h064664620-02

"0+ 70000000701
=0,5040000D=-01

-0 SOOOOOOD g2

0.

-0,1666667D~02.

~0%4666667D-02

-0,3333333D-02
-0.55555530-03"

0,

071666667p-02
0:1666667D-02

8,5555555D-03
0.3333333D=-02

. =0.1000000D~01

-0,3000000D-01

0.1000000D-01
0.3000400D-01

0.
0.,15009000-01

076665667D-02
0r1166667D-04

0.56665667D-02

0.5000000D-01

0. 12292"°P_ﬂi.__~JLL_Doaoonn 0.

N.200090000-01

0v1833333D~91

03666667001

e DL200C0000-04 002000000D-01 0.21568667D-01

o, ?OOOGDOD DL

09°2656667D-G1.

0r4166667D-01

0.9000000D-01
0..1100000D_00

0,2944444D0-01

3.40000900D-04  0,1500000D_ 00

7. 68000000 0L
—  0.50000000-04

075166667p-01
N 5p333330-01

0.50555560-01
R.61114180=01

8,1300000D 0C

0.1700000p 00
5.1900600D_00

0:460000900-01:
JL-10000OD_QU

04738333%p-091
0.:8500000D-01%

0,7222222D-0;
0.96143110-01

8.2100000D 00
0.,2363000D_00

0,85800000

__”M__M"__nL19Snaﬂoamﬂo____u;zsgﬁ&61&.&&—___¢L&15&aﬂaﬂ_no

9.49006000 00
e 0. 9BN000D_00

071300000D 00

035550000D 090
040066670 01

0.15722220 0o

2.6061114D 00
0.10015587D 01

0,2500000D 06
0..2700000D_08

0,29000000 00
9.3100000D.00

D,1559900p 01
04800000001

01443833y 01
0/1843333D 03

0,14314:1p 01
0.17855560 01

0,3300000p 00
0 3500000D_00

9,21300000 01
--0.22300000._01.

"“2070000? oL

0221500000 ai-

0,202411%0 01
0.20844944D 01

,3700000D 00
0.39000090 00

n.20400000 01
e 0.4 A30N00RD DY

NP20333%3D gl
0219360670 i

0.20400000 01
0.192377780 61

0.4100000D 00
0..4300000D_00

0,1960000D 031
0.17500080p 01

0718435333 o1
0?17033339 01

0,18277780 01
0.36213111D 01

0.450G000D 900
0 4700000pn 00

0,1410500D 01
034100000 01

1576667y ot
0“*376¢6/D 01

0, 15355560 01
0.13935330_01.

0131000062 01
0. 11‘00000 04

0v1276667D g1
011700900 01

0,12744440 gy
0.1147222D 01

0.4900000p 00
OLleDOUDD a0

0.5300000D 0O
0.55%00000R 00

0410700000 01
0.78500000. 00

u Y995p000D 90
0792166670 00

2:1028689D g1
0,90666670_00

0:5790000D0 00
Qiﬁsqngﬁpg_po

8,£9080500D 00

0.74009000 00
0:%8909000 00

0 8030&&33 00

0.73508000 00 0 7883333D |

0 71BIZIID | GO
0 6816662D 20

C.83777780 00
0.7700000D_00_

A,

0.7294444p 05

0,6239000D 00
0,55503000D 69

0/6200000D 00
0.5616667D 00

0,5L00000D €0
0.63000000 00

0,6500000D 0U

0.067333330 0o 0.670000DR_00

0.,62511140 20
0:.5683333R0 090

0.6900600D 00
0.7100000D _00

0503000600 00

025390000000 . 074966567D 00

0.64750000D. 20
0.3830000D 00

0.5253533D po

9:5272222D 0p
049222220 po

0.7300000D 00
0.7500000D_00

074566667D 00
n:4an00000p 00

0,4511114%D o0
9,4077778D 0

0,7700000D 0O
6.7900000n_00

0. 34000000 00
_..0.37500000 00

55666667 00
6.55666670 00

0,3744444p 00
0,35222220 00

0.8180000p 00
6.8300000D_00

0.35500000 00
—.0.2730000D 00

003333333D 60
030933330 00

5.33277780 00
2.3055556D0 0q

6.85000000 00
0.8700000D_00

0300003900 00
0.255000600 00

02750000000
022700000D 00

0.28444440 pg
027222220 0p

§.89p0001D 00
0.93.00001D 00

692550000D,00
» 3070000p' 00

0.2716667D 00
0:2950000p 00

0,27883890 00
0.2755889D 09

6.9300001D 00
0,95000010_ 00

0,9230“000 40
_0.153000C0D: %Q:

072610000D 0O
015933330 00

5,2384444D 00
015713110 09

§.97000010 0
0.9900001D. 08

9,1010000D 01
£.1080000D. 01

[ 0 5100000D-G1L J3.70114120-01
N, 0 : 0.17000900=-01
0, (Y 3.

— 0 0. 1

0.10500000 01
0.107.0000D-.04%_-




TZERC = 1,000600

DENOMINAYOR VALUE IS = 02,9043  FOR A M3NITOR THRESHOLD OF 0.45200

A_NETEZTOR EFFICIENCY OF 0.99429 AAS' COMPUTED FOR A DETECTOR _THRESHOLD OF

0.20200
A DETESTOR ZFFICIENCY OF.  0.69941 WAS' COMPUTED FOR A DETERTOR THRESHOLD OF 045500
A_DETECTOR EFFICIENCY OF 0.37695 WAS COMPUTED FOR A DETELTOR THRESHOLD OF 0.82500
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P

»

—03L 1_1 NAL:

SMQOIH

pRIGIVA_L AND SHMOOTH VERSIONS: OF THE INPUT DATA

SHOQTH2

ARGUMENT

~9:453p5000-01

=0.26702000-01

=g 4353333D-q1
=0.53023333N-01

~3:35627778D-g9
~1.44744440-03

"9:1312500D 00
=0.93750080=01

~0,48700000-01
=0,135%80000_00

~0.,6046667D-01
206233333002

=-0.32311140-01
-0,2035556n-04

~0,5625000D-01
-0.1875000p-01

0,1350300D 00
0.318755000-03

0:6233333D-02
076046667D-04

0.2015556D-01
9.3231114D-01

1875600D-01
0,55250090-01

0.,2670000D-01
9.45300000-04

0730233330-01
0.3823333D-01

0.4297778D-01
0.39122220-04

0 ©3750020-01
1312500000

oo 0248700000 010220396670 01

0:42700000-031

.0.58700000-01

0,48%0000D-01

RYE101333D._00

9:65755560=01"

1:29275560_00

o 16875000, 00
§.20625000 00

0,22369000 00

0,4020060D 01
0,3850900p 01

00171923330 00

0.9%63444D. 00
0.26029670 04

g,2437500D 00

0.28425000_00

6v3250000D 01
0:3670600D 01

2.,2986556) 01

0.332565677) 04,

0.3187500p 00
0.3562500pQ 00

_______ 833209000 01— 0. 12966670 g1

0.31300000 01

_.0.21700000 01

0:¢5400000 01

0.4020000D 01
0.5030000D 00

__0,5410000p 00

0.3060000D 04

. D12285667D 01

- 03730055560 01

02234665670 04

0,3937500D 00 -

0.4312506D 90

071693333D o1

071015333D 01

. 0.5950000D 00 077683335000

017588890 o1

0,1026213D 01
0.79833330 08

2.42354150 04 §.50628000.00

0.46875G60D0 00

0.,5437500D 00
1.58125000_01

0,6133335p 00
0754033330 00

0.54000000 00
9,5415556D 00

6,6187500p 00
0,6562500D 00

6,47700000. 00
_0.3990000p_00

0D:47L0000D 00

?'94666/D no -

0.4656567D 00
0.40266570 00

0.3:12n09000 00

___m_____ﬂﬁ.MZDQBIQD 0g

3423333D 00
033943333U ngo

9,3437778D ¢g
0.3058689D 04

§.,6937500D 00

__0.7312500D 00

§.76875006D 00
4.8062500D 00

9.251000060 00

_QLZZEDDﬂﬁD 00

6728100000 00
0225600000 00

0.277111%D ¢g
0.25511140_00

4,8437500D 00
0.8812500D_00

8,24309000 00
¢,16360005 00

072283333p 00
071853333p 00

0.22422220 00
0,1945556) 00

0,9487500Dp 00
0.9562500p 0

0:45200000 80

_0.18102008 09

gvi67q0000D 00
0215266670 00

9,16933330 0p
0.15622220 00

§.99375%0a0D 00
0,10312500 04

0.12500000 00
0.14102000 09

0:14900000 00
0V1323333D 0o

0.14465670 00
3-13407780 0g

6.1068750D 01
0.1106250D0 91

0,43100000 00
0-907“000D 21

12990000 00

0.1191222D o0¢
9.4040556D 0g

§.1143759D 01
0 348250001

g,9070000p-01

0.8600000p-01

1041533 89
73135333p-01

G/
a2
078

0.8623333p-01

0,92500000-01

0,81200000-04"

.124875¢p 0L
0 1256250n 01

5.6860000D-61

0,4270000Q0~ 01'

0 7025335D-01
046666667D~01

3.74377780-01
0,5515556D-01

0:.1293750D 04
0,13312500 0%

9,69350000-61

—_0.9079p00D-01

n:67%6667D-¢1
07733333001

0:70522220~01¢

) ?52666.7_0'01

0.,135687%0D 01
0.1406250D 04

0:72000000-01"

0,58000600D-01

0780%0006D-01
077733333001

0.78522220-¢1

3.87241,112D0-04

0.1443750D 01
0,14812500_01

G.8300000D-01"

. 0,4070000p 90

078500000p-01
0:7123333p-01

2,79188890-01
0,7715556D-01

0.1518750p 01

0,1556250p 01

0 2670000001
8000000D~01"

0°7123333p-01
0744446667/D-01

0.62311140-01

3.56344440-01"

0,1593755D 01

0.16312500_ 04

96/00000 -01:
0.’0300000 01

0?5333333D-01
0,2666667D~p1

9,4148389D~01"

0.32588892D~04

0,1668750D 01
0.170625p0 gt

0. 091776667001 214814314001 6.1743750D o1t

0., 0 0,39222220=02" 0.17812505_ 04"

0, g 2, 0,1818750p 01

o 0, oy 0. 0.1856250n 01
n, 0% Q. 0.1693759D 0L

0. 03 ' 0. 0.19312500 0%

0. 0y 0. 0.,1968750D o0t

D o . 0. 0.,2006258D_01




TZERD = 1,30000 . ' L. : .
DENCMINATOR VALUE IS =  0,99n46  FOR A MINITOR THRESHQLD OF 0.15200

4_DETESTOR =rr1CIENCY OF 0.98000 WAS COMPUT=D FOR A DeTEGTOR THRESHOLD OF. 0.50900

A_NETESTOR EFFICIENCY OF 0.43787 #AS COMPUTED FOR A DETECTOR THRESHOLD QF. 0.45600

A DelESTOR =rFICIENGY OF 0.14593 WAS COMPUTED FQR A DETECTOR THRESHOLD OF 0.82500
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i "."1: -
l !:‘?th.‘
a-édnuuuu“ 04

=0,4200000D-01

N
A LI

R
uvdiaUHULU ol
=0244000000~01

R
i
t

~ga 3t 72z280-91

- =0.60555560-04

T
e

‘?‘n'f .’l .
D“’1@UDUJ JQ
-1.12500000_00

<0,42200000-01
20,1630000D 00

=Qv9056667D-01
=021400000D-01L

=9,4955556D-01
-0,30222229-01

0. 75000003 0L

0,13352000 00

0.42208000-01

071400000D-01
079066667D~01

0,3022222D-01
0.49555560-014

o 2onoocou,01
0.75ﬂQQQQD:D1

0,42903000~01

0,48900000-01"

——0.284600000_-01
8.35900000 01

0.:4400000p-~01
0:78666670-01

0,7111414%0-01
0.37800000 00

0,1250000D 00
0.3750000D_00

0.1450000p 00

0,2011333p ol
04h282R057D_ 01

9,1306222D0 01¢
0.26344440_01

§,22500005 0O
§.,27500040_03

—  _0:38300000 01

0440633330 o0t.

038300000 01

0,3574000D 01

§.3230000D 0O

0.34386090 01 4.375a0600D_00

N.21400000 01
0,12300000_03

0724233330 0t

§,2549536D 04

01395333001 0. 15657780 0

0,76503000 00
N.532000000_0¢

018786667 00
0:5973333n_00

0.4250000D 00
0.47508000D_00

D,95711140 00
0.63666670 00

0,52%0000D 00

0,435000600 00

~.-0:27504000_400

0V4340000D 00
043173333000

0,4495555D 00

0,32914140 00 6.67%0000D_00 -

8.24000000 00.

p.42208000 00

0723600000 00
019866670 no

0:25000000 00
1-1%9%55360 0¢

6.3750000D_00

0.6230000D 00

0.7250000D o0
6.27500000 08

8.15360000 00

Q 4500000 00

6116600000
0‘1653055D_ﬂ0

0,2490000p-01
.0:12500008 00 -

9,16533330 04
0.14066670_09

1,8250000D 00
6,87500000..00

071226667p 00
071000000D_ 00

0,11866670 00
0,10488890 06

§,9250000p 00
6.9730000D. 00

0,80000000-01
0.70009000-01

0:9200000D-01
07266667001

9,88222220-01
0. 76666670-01

§,10250000 02
0.1075000D 01

e 0+58n00000-01

0,58000000-01

o 6)33030D oL

5800000001

9.6533333D-01

0,48000000-01
0.)600@000 thi

0 5400000D 01
0 51\.:0-{73""01

0 54444440-01"

,50400000-01
D 356000000-01

074890000p-01
0724264667D-01

o " 4733333p-01
0,4133333D-01

0+59111140-01  0.14750080 04
§.1225000D 0L
£.51411110-01 9,.1275000D._04

0.1125000D 0L

4,1225000p .01
6.1375000p 0t

0.40900000-01

0.22000000-01

073333333001l
0:2333383n-01

0.36444440-01
0.352444440-01

0.1425000D 04
o 1473000001

8.36500000-01

0:32009000-024

0.3066667/D-91
02800000001

0,3065667D-01

0:27333330-01

).1.525000D 01
QL15750QQH_01

0:4400500D0~01
g 24009900-024

0723333330~ pt

021733333n-01

ﬂ 22885889D0~01

1400000D-01
0 2200000D0-01.

072600000p-01
072533333p-01

0 5088”890 01
0,24666670-01

20p722220- 01."m_0L1625ﬁpﬂﬂmr’

16250000 0!

,1725000p 01
n iljbnOOQ_Ol

0-40000000-01
0,24900000D0-0%"

072886667001
02600000004

2:26666670-01

0.29111140-0%

8,18250000 0t
0.1675000D 0L

,140dboon 01

0v3266667D-01
073133333D-01.

0,30000000=01.

1.3244444D~01

0,1925000D0 01
6:1975000D 01

O-Ln303000 o1
0,2000000D0-01

0v3333333D-91
072000000D-01

0.28222220-01
0.2666567D0-01

03,2025000D 01
0.2075000D 04

0, 2000000D~01

0.4008008000-01"

072666667D-01
0.2666667D-01

0.24444440-01"

0,2125000p Ot

9,2175000p 0%

T0,20063000-01
0,

0/2000000D-0%,

0766666670702

0,47777780-01

N.838863890-02

0,22250060D 01
4,2275000D0. 01

. 07 0,22222220~02 §,23250000 0i.
0. 0z 0, 0.23750000 0%
0. 07 0. 0.2425000D 01
8, g% 9. 0.2475000n0_01
0., 0 0, 0.2525000p 0%
g, 0% -0, 0,2575000p 0L
0, 0% 0. 0.2625008D 0L
0, 0% 0. 0.2675690D 0%
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LA # 3

00000°¢

-z QU370 ¥C4 SST1ONIIDt443 ¥0Lo3L30




0R1G1VA.1 AND SMOOTH VERSIGNS 07, THE INPUT DATA

O IINAL:

SHOOTH

SHMDQTH2

ARGUMENT

~0:334020050 01
_0 70700000-01

-0-2800%30D ol.

-074448900D ¢C1

~5.2698844D g1
-2.13530140 01

"0-2525900D a0
18750000 _00

TTZ0.736600000-01
_.=0,22100000° 00

=071092333D 00
=021206000D-01%

=0,4233778D 00
-0,364111%0-01

~0 11250000 00
-3.3750000n-04

0.2210000D0 00
6.36300000-94%

01200000D-01
0:1022333n_00

0,564111%0-01
p,4233778D 00

0.3750000D-01
6.11250000 £0

0,7070000D~-01"

0.33‘00000 01

0:1148900D 01
073003567p 01

9,14205670 04

3,26030440 04

3.1875000D 00
0.2625000n 0V

0,560006G0p 0%
_.0.2030000D 01

0.3656667p 01
0:2604667D 01

3,3154957p 01
8.25134440 01

5,3375000p 00
5.41250000_09

0.78409060 00
—— 04230000009

0319790000 01
04916667D 00

3:1458444D 01
2.52n4444D 00

0.4875000D 00
0.5625900D_00

6.26300000 00
0.18100000 90

0729066670 00
0.1840000D0 00

0:32211140 090
2.49715890 09

C.6375000D 00
0.7125000D_00

0,1030000D 00
———0.56670020pD-01

001169000D o0
0.7423333n-01

0,12404440 00
3,78266670~-01

0.7875000D 09
G.8625000D0 00

0.4400000D-01
- 0,29300000-01

0:4666667D-01
0:3020000n-01

0:4936567D~-01
0.3272222n-01

6.93750002 00
0.1012500D 0%

0,17304000-01
0.17300000-01

0:21300000-01
071553333001

0.2234444D-01
0.37455560-01

-

0,1087500D 01
0.11625000 0t

0+12500000-01"
e 01730000801

0:11553335D-01L
021154333001

0.1420333D-01
0.1272839D-04

0.1237500D 0L
0..1312500D_04

0,53530900D-02
e 024070000001

0:1111000D-01

N 6676667002 "

0:97766670~02

0.8751111D-02:

0.1387500D 0L
0..14625000_01

N.40000000-02:
0.10700000-01"

0¥8466667D-02
0:6233333D-02

0.71255560-02
0+7274444D-02

0.,1537500D 01
0.10612500D 01

D:40N0500D-02
0-66700000-02

0:/7123333D-¢2
0°4445667D-q2

0+,2934444D-02
0.5338889D-p2

0.1687500D 01
0:17625000 01

0.26700000-02
0,40009000-02

074646667D-02
0.3556667D-02

0.41500000-02

0.3704444D-02

9.1837500D 01
0.1942500D 01

N, 40000000-02

0,13300000-02

073110000p-02
071776667p-02

0,2814444p-02

0,1924444n~-02

0,1987500p 0%
0.2062500D 0L

0
0.15300000-02

078666667003
04433333003

0:10355560-02
0.73638890~03

0.2137500D 01
G.2212508D 01

O

_ 0:4330200D-02

08866667D-03
0 BBAKLAETD~03

) 73838590'03
9:340344440~02

0.22875%00D 01
0.2362500D_01

9.133%00000-102
9,13300000~02

0.13%50000D~92

0.13509000D~02.

2:11822220-02
0.11822220-02 -

0.2437500D 01
0.25;;5009 01

0,13330000-02

§:88%86667D-03

0, 11833330-02

L2587500p o1

B 0, 071333333p-92 0,10365867D-02 o 2662500n 04
0:26700000-02 078900000D-03 2.30377780-02 6,2737500D 01
0. 07890005uD~03 9.59333330-03 §.2812500D_01
0. 0y 012%666670-03. 0.2887500D 61
0., 03 9. 0.2962500D 01
0. 0 D, . 0.3G37500D 01
0. 07 2. 0,3112500p 01
i 07 0, 0,31587500p 0L
0, 07 0. 0,3262500p 01
o, 07 0, 0,3337500D 01
0, o 2, 0.3412500D 01
0, 07 0, 0,3487500D 0L
9., 0. 2. 0.3562500D 0t
0. 0 0, 0.36375000D 01
a, 02 . 0.,3742500n._01
2. 0y -0, 0,3787500p 01
0. 0: . 0, 0,3862500p 01
0. oy 0. 0,3937500D 0t
0, N 2 0.4012500D 01
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TZERO =  3,00000 L - . :
DENOMINATOR vAUUE IS = 0.89997  FQR A MSNITOR THRESHOLD OF 0.15200

_EXP_UNDERTLO AT LOCATION 021167

A DETEZTQR EFFICIENCY OF 0,89548 WAS COMPUT=ZD FOR A DETECTOR THRESHOLD oOF 0.20900

EXP UNDZRTLO. AT LOCATION 021167 . T

A DEYECTQR. EFFICIENCY OF 0,29623 WAS COMPUTED FOR A DETECTOR .THRESHOLD OF 0.45500
EYXP UNpIRFPLO. AT LOCATION 021167

& DETEZTOQR. EFFICIENCY OF 0102679-%AS COMPUTED FOR A DETECTOR: THRESHOLD OF 0.82600
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QL IINAL:

SMOQTH

SMn0TH2

ORIGIVAL! AND. SHOOTH VERSIONS. OF. THZ- INPUT DATA

ARGHMENT:

e 04300000003

=0+475%503000 01

20,45900000-01
-0, 23100009 00

“0pv4932500D g1

0710653330 01
-0?15000003—01

~0147991940 g1-

-3,1218444D0 04
-O¢}551111D_Q0

~0+35000000 Do

e =£429200000.01:_=0225750000 01 -0,28576120 01 -0.2500000D._00
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