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1. - INTRODUCTIOHN

In the analysis of spectra of charged-particles or gamma-rays
recorded with a solid state detector, the shapes of the peaks often
can be assumed to be pure Gaussian functions superimnosed toa slowly
varying background. In such cases the use of a non-iterative method
presents some remarkable advantages with respect to other methods.
In fact, it requires a very small computer time if compared to the
usual iterative search techniques, a relatively little computer me-
mory, and it doesn't need an initial estimate of the parameters of

the peaks, like center and full-width at half-maximum (FWHM).

Non-iterative methods (!) have been succesfully applied both
to the analysis of gamma ray spectra from NaI(Tl) scintillation de-
tectors (2) and to the analysis of charged-particle and gamma-ray
spectra from solid state detectors (3). Recently, a method of this
kind was developed for the automatical analysis of spectra (%), in
which the second derivative of the spectrum (%) is used in order to
recognize the presence of a peak, and a non-iterative fitting tech-

nique is used to extract the physically interesting parameters.

This analysis is performed by the computer programme  DUMAN,
written in FORTRAN IV for the HP 2100S computer of the Istituto di
Fisica dell'Universitd di Trieste. In this report we describe the
structure of the programme (section 2) and the input data (section
3). The complete listing is given in the Appendix. Since the mathe-
matical apparatus and the flowing of the programme have been present-
ed in detail elsewhere (") for what concerns both the peak finding
procedure (°) and the fitting technique (3), in the vresent revort

we shall simply refer to the quantities defined in the above mention-

ed papers.



2. - DESCRIPTION OF THE PROCRAMME

The programme consists of a main programme and of some su-

broutines in order to achieve a complete modularity.

Main programme :

DUMAN - It controls the whole flow of the analysis and calls the
subroutines involved in the calculations.
Subroutines:

TITLE and DATA - They write the name of the programme, read the in-

RIDIN

COOK

CIGEI

HILLS

FLAT

S0TFO
TOP

FIT2R

PARAM

BAKL
FIT1R

and

put data, report them on teleprinter.

It reads the spectrum from punched paper tape according
to the reading technique described in ref.(q).

It smooths the spectrum for the determination of the back-
ground intervals.

SECDF - They calculate the second difference Si and the
standard deviation Fi of the spectrum, together with the
weighting coefficients Cij described in refs.(") and ().
It identifies the peaks from the analysis of the mutual
behaviour of Si and Fi'

It determines the zones in the spectrum through which the
background has to be calculated.

It subtracts the calculated background from the spectrum.
It determines the points to be used in the non-iterative
fit.

It performs the non-iterative fit and determines the cen-
ter and the standard deviation of the peaks.

It writes the parameters of the peaks.

It subtracts the calculated peaks from the spectrum.

It determines the ares of the peaks.

3. — DESCRIPTION OF THE INPUT DATA

In the version of the programme presented in this report, five

input cards are necessary for the analysis of a spectrum.



CARD 1

CARD 2

CARD 3

CARD L

(FORMAT I5) contains KFORM

KFORM is a parameter concerning the FORMAT (see Appendix) of
the punched paper tape to be analyzed.

(FORMAT 36A2) contains ITITLE

ITITLE is a label for the spectrum

(FORMAT 16I5) contains LU, NZETA, NPASSO, NSM, I53, NHIL,
NSING, NDOUB

LU is the number of the logic unit for a detailed printing

of the results (such as the spectrum Ni, the calculated back-
ground Bi’ the spectrum after background subtraction, the
second difference Si and its standard deviation Fi) which
allows one to follow the analysis step by step. LU is usual-
ly taken equal to the dummy output, and only the parameters
of the analyzed peaks are written in the routine operating
of the programme. NZETA is the number of the smoothing iter-
ations in the calculation of the second difference, as ex-
plained in ref.(°).

NPASSO is the smoothing step of the NZETA iterations.

NSM is the smoothing window used in the subroutine COOK for
the smoothing of the spectrum in the search of the background
zones. .

I53 is the minimum distance between the points I3 and Ig (“)
that is acceptable for the identification of a peak.

NHIL is the maximum acceptable distance between I3 (or Is)

and the nearest channel i for which Si>>Fi.

NSING, NDOUB. If a peak is single and the channel nearest to
the center is I, the non-iterative fit is performed from the
channel (I-NSING)to tne channel (I+NSING). If a peak is overlapped

to another one, the fit is performed from the channel (I+NSING)
(the sign plus or minus is taken according to wether the conta-
minant peak lies, respectively, to the left or to the right of
the considered peak) to the channel (IFNDOUB).

(FORMAT 16I5) contains LENF, NPART, NARR, ISG, IOVF

LENF is the length of the spectrum

(i



(RN TR AT

etk bl S L s eiam b e

TS VIR

Nhanah,

|
WA

R Y P FY TSR B

the AR Ak e s ka1

CARD 5

NPART, NARR identify the first and the last channel of the
zone of the spectrum that has to be analyzed.

LSG is the length of the segment of the spectrum considered
in the reading routine RIDIN.

IOVF is the number of channels of the overlapping zone
between two consecutive segments.

(FORMAT 3 (F10.3)) contains ZERO, CONV, FACT

ZERO is the value (in keV) of the energy scale at channel
zero.

CONV is the conversion factor of the scale (keV/channel).
FACT is the percentage of the maximum acceptable asymmetry
between the positive maxima M; and M, of the smoothed second

difference Si: if the condition
(1-FACT) < (M;/My) < (1+FACT)

is fulfilled, the peak is analyzed as single; in the contrary

case, the peak is analyzed as multiple.

After the complete analysis of a spectrum, the programme begins

the analysis of another spectrum, by reading CARD 1; a value of

KFORM=99 causes the programme to stop.
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APPENDIX

0042
0043
Q044
0045
0044
0047
0048
0047
0050
0051
Q02
0053
0054
0055
0054
Q0%
00u8
005y
0060
0041
0062
0063
0064
00&Y
0044
0067
0068
00469
0070
0071

0072

FTiN4sL

304
105

203

304

204
305

118
120

%]
[e]
]

209

801

FROGRAM DUMAN

DIMENSION SMU (540) 5 Q(200)

INTEGER C (45

COMMON AN (560) » 5 (540) yF (560)

COMMON BACK (200) » SPUL (200) yESF (200)
COMMON ROW1 (200) y ROW2 (200)

CALL TITLE

REALN(7y10%5) KFORM

FORMAT (415)

IF (KFORM.EQ.99) GO TO 999

CALL DATALUNZETAy NFASS0 y LENF s NFART » NARR y LSG» IS3 7 NHIL »
1I0OVF » NSTNG » NDOUE » NSM e ZERD » CONVy FACT » KNOK y NSG 1 LSSy LUS)
IF (NFART.EQ.1) GO TO 303

NFAR =NFART-1

CALL. RIDIN (. TRUE . s KFORM» NFAR » TRKD
NFE =0

IF (KNOK.EQ.O) GO TO 306

NZONE=0

no 202 LAV=1sNSG

IF (LAV.EQ.NSG) LSS=LUS

IF(LAV.GT.1) GO TO 304
NOOR=NFART+LES~1

NFAR = LSS
IK=1
G0 TO 305

NFART=NOOR-TOVF+1

NOOR=NFART+LSS5-1

NFaR =L8S-T0OVF

IK=I0VF+1

IFC(IK.EQ.LY GO TO 305

D0 204 I=1yI0VF

AN (L) =AN (I+L 806)

CALL RIDINC(.FALSE.sRKFORMsNFARY IK)

WRITE <(&62118) NFART »NOOR

FORMAT (53¢ ” SEGMENT FROM CHANNEL” yISy” TO CHANNEL” »I5)
WRITE (& 120)

FORMAT CS0 9 ™ 35 36003 I 016 e 0 e 26 W I 36306 o e D6 36 90 T MM g /)
CAlLL. COOK (LSSsNSM»SMLD

NFAR = NFaART-1

NLLE1=1

NHEL=1

NHE2=1

M=NZETA%XNFASSO

ML U=M+1

MOOR=M+2

Cal.l. CIGEI (NZETAsNFASSOsMrLC)

CAlL.L. SECIF (LS5 Oy MOOR C)

CALL HILLS(NHE2sLSS: 1S3y MI3yMISy NEDyNHIL)
IF(NED.EQ.1) GO TO 202

MIOZ = MI3+NFAR

MIOS = MIS+NFAR

CALL FLAT(MIZsMISyN_BLyNLE2NHELy NHE2 LSS SMODIL » SMODZ2 » MFIU» IV SMLD
IF (IV.EQ.0) GO TO &01

NHE2 = MIS+1

GO TO 209

NL.OE L =NLEL+NFAR

NLOE2=NL E2+NFAR

NLOEZ=NHEL+NFAR

NLOE4=NHE2+NF AR

NZONE=NZONE+1

NEF=0

WRITE (65 121) NZONE

FORMAT (SX»” ANALYSIS OF THE ZONE NUMEER” »IS)
WRITE (62 122)

FORMAT (DX y ™ R3320 M 336363656 36963 3 2 M M XM KRR R A KK y /)
WRITE(6y123) NLORL»NLOER

FORMAT (5X, " LOW ENERGY BACKGROUND CALCULATED FROM CHANNEL™ »I&s” TO
1 CHANNEL” y14)

WRITE (&6y124) NLLOE3 » NLOR4G

FORMAT (55X “HIGH ENERGY BACKGROUND CALCULATED FROM CHANNEL® yI&e” T
10 CHANNEL” s 169 /)



00732
0074
0075
0076
0077
0078
007%
0080
0081
0082
0083
0084
008E
0084
Q037
0088
0089
0090
0071
002
0093
0094
0095
00?6
0097
0098
009?
0100
0101
o102
0103
0104
0105
0104
QLO7
0108
0109
0110
0111
0112
0113
0114
0115
0116
0117
o118
0119
01220
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0134
0137
0138
0139
01.40
0141
0142
0143
0144
0145

* ¥

777

131

234

132

409

410

709

406

?9?
978

MU = NHE2-NLE1+1

MOM1=NLE1-MFIU

IF (MOM1.LT.1) MOM1 = 1

MOM2=NHE2+MFTIU

IF (MOM2.GT.LES) MOM2 = LSS

MOM = MOM2-MOM1+1

IF (NLR1LLLE.MPIU) MPEIU = NLERi-1

MUM = MU+MFIU

CALL SOTFO (NLELyNLE2y NHEL » NHE2 » SMODT » SMOD2 y MFIU » MOML » MOM2 » MOM)
Call. SECDF (MOM»MOM1 » MOOR 2 C)

WRITE(LU»131)

FORMAT (1 Xy “ CHANNEL” »B8Xy " ANC(I) " » 8Xy "HACK (1)~ » 8Xy " SFUL (1) 7 78X “ S (1)
128X F(L)" 2 /)

K = MFIU

00 234 J=NLLELy NHE2

R=R+1

L=J+NFAR

WRITE (LU »132) Ly &N () y BACK (K) » SFUL. (K) » S (K) 2 F (K))
FORMAT (3X» L8y IXy S5 (F10.5,5X))

NI = MO

CALL HILLS (NKy MUMy TEEy MI3 yMIS» NETIy NHIL)
IF(NED.EQ.O) GO TO 410

NHE2=NHE1

GO TO 205

CONT INUE

WRITE LUy 105 MIZyMIG

CALL TOF (MIZyMISyFACT yNSINGy NOOURy L1y L2y ISTARD
Do 7209 I=I1,12

ROWL (I)=1.

ROW2 (D) =I

X =(SFUL(I-1) /8FPUL(I+1))

ESF(I) = AlL0G )

CALL FIT2RL1, I2yARLy AKZy ROWL » ROW2 y ESF)

IF (ARZ.GT. 0.2 GO TO 406

N = MIS

GO TO 409

SIGMA=SQART (Z./AKD)

CENTR =-ARK1/AK2

ENF=2, #STGMAXCONV®L . 17741

CONTR = CENTR+NLLOBL-1-MFTU

IF (CONTR.GE.FLOAT(NLORLY) GO TO 756

ISTAR = O

GO TO 755

EN=ZERO+CONV=CONTR

D0 7146 I=I1,1I2

X=FLOAT (I

ROWL (L) = (EXF (= (X~CENTR) %x2/ (2%8IGMA%%2) ) ) / (2.506628275%STGMA)
CALL FITIRC(ILyI2yaR1ROWL » SFULD

IR1=I8TAR-IFIX (2.3%51(5MA)

IBE2=I8TAR+IFIX (2.3xSIGMA)

IF (IEB2.GT.MUM+MFIUY GO TO 755

SUME=0.

D0 791 Ji=IE1.IE2

SUME=SUME+SFUL (J1)

SEAC=0.

00 752 J2=IR1yIE2

SBAC=SBAC+RACK (J2)

FOND=SORT (SUME+SEAC)

NFE=NFE+1

NEF=NEF+1

CALL FARAM (NFEy CONTR  ENy ENF » AKL » FONIy SBAC » NEF)
CONTINUE

Cal.l. BAKL (MUM» ISTAR, I1y I2yARL s CENTR » SIGMA» SFULD
GO TO 777

CONT INUE

IF (NOOR.EQ.LENF) GO TO 304

NFAR =LENF-NOOR

CALL RIDINCCTRUE .. y KFORM e NFAR y TK)

GO TO 306

WRITE (65998)

FORMAT (20X " DUMAN IS A FASCINATING BLACK DOG” s///)
STOF

END

NO ERRORS»x FROGRAM = 02787 COMMON = 05340

R0



0146

SUBROUTINE TITLE

0147 WRITE(&y101)

0143 101 FORMAT (" 17 vy /2 /)

0149 WRITE (&7 102)

0130 102 FORMAT €LOMX, 3 I 5 3765696096 366 36363636 36 3696 3636 396 36 96 6 36 36 3 36 2 2 2 2% )

0151 WRITE (&5 103)

0152 103 FORMAT (40X y ™ 3 *7)

0153 WRITE (46103)

0154 WRITE (&»104)

Q155 104 FORMAT (40X s~ % FROGRARM onuUuMaRN 7))

0154 WRITE (465 103)

0157 WRITE (é4y 103D

0158 WRITE (& 102

0158% WRITE (Hs 101D

0160 RETLIIRN

0161 ENII

%% NO ERRORS*» FROGRAM = 00134 COMMON = 00000

0162 SUBROUTINE DATA (LU NZETAy NFASSO » LENF » NFART s NARR s LSG » 153 s NHIL »
0163 1I0VF » NSTNG » NOOUE y NSM oy ZERO s CONV s FACT » KNOK s NSG » LSS » LUS)
01464 DIMENSION ITITLE (34)

0165 oo 201 L8=1,36

0164 201 ITITLE(LS)=2H

0147 REANN(Zy106) (ITITLECLS) +L.5=1y34)

01468 106 FORMAT (3&6A42)

0149 WRITE (& 107 (ITITLE (LS) s LS=1y34)

0170 107 FORMAT (30X y 36A2)

0171 WRITE (&4y108)

0172 108 FORMAT (1" v /)

o173 302 READNCZ » 105X LUy NZETA » NFASED » NSM» TE3 y NHIL » NSING » NOOUE
Q174 REALC7 » 105 LENF » NFART » NARF 2 LSG » TOVF

0175 109 FORMAT (1L&6TE)

0174 IF (NZETA.GT.7) NZETA = 7

0177 IF (NFASSO.L6T.3) NFASS0 = 3

o178 NEART= (NFART/8) x8+1

0179 LSG=(L.SG/3) ®3

0180 NARR= (NARR/2) %8

0181 IOVF=(I0VF /8+1) %8

o182 READC(7 »109) ZERO s CONVFACT

0183 109 FORMAT (8F 10.3)

0184 WRITE (4110 LENF

0188 110 FORMAT (X “ SFECTRUM OF “»yI5:" CHANNELS” /)

01846 WRITE(&y111) LSO

0187 111 FORMAT (SXy “ SURGROUFS OF  ~»I5." CHANNELS”)

0188 WRITE(A112) IOVF

0189 112 FORMAT (5X» " OVERLAF EBETWEEN THE GROUFS OF” sI4s” CHANNELS”)
0190 WRITE(&62113) NFART » NARR

0191 113 FORMAT (5X» “ANALYSISE FROM CHANNEL “»IS:" TO CHANNEL “»IS5:/)
0192 WRITE (6 115) NZETA» NFASSD

0193 115 FORMAT (S5XyI1™  SMOOTHING ITERATIONS WITH A STEF OF "sI1s/)
0194 WRITE (Gr116) ZERQ CONY

0195 116 FORMAT (S5Xe “ENERGY SCALE: “yF10.49" KEV=0 “sF10.4" KEV/CHANNEL™)
01946 WRITE (65118 NSMs IS3eNHIL

0197 118 FORMAT (SXy”"NSM ="y I2y" ISMI3 ="»I2y" NHILLS ="»I2+y//)
o198 RKNOK=NARR-NFART+1

0179 NSG= (KNOK—1) /LSG+1

0200 LSS=LSG+I0VF

0201 IF(LSS.LE.S&60) GO TO 201

Q202 WRITE (651173

0203 117 FORMAT TOO LONG INTERVAL.. RE-ENTER DATA e
Q204 FAUSE

0205 6O TO 202

0206 301 LUS=RKNOK~ (NSG-1) xL.8G

Q207 RETUIRN

o208 END

%% NO ERRORS®x FROGRAM = 00570 COMMON = 00000



0209 SUBROUTINE RIDIN(GARE KFORM» KANAL » TK)

0210 DIMENSION AA(S)

Q211 COMMON AN (560) v 5 (560) +F (5560)
0212 LOGICAL GARE

0213 NOTT = KANAL/S

0214 [0 1 II=1«NOTT

0215 IF (KFORM.EQ.Q) GO TO 2
0216 IF (KFORM.EQ.1) GO TO 3
0217 Go TO 2

ozle o REALD (5:9) (AACD) »I=1,8)
0219 GO TO 3

o220 2 READ (S5:8) (AAD) 2 I=1,8)
0221 3 IF (GARE) GO TO 1

o 4 K=1+8

0223 ANCIK) = AA KD

Q224 4 IK = IK+1

0225 1 CONTINUE

2326 B FORMAT (PXy8(F&.021X))
o227 9 FORMAT (B(F&.0y1X))

0228 RETTURN

Qa9 ENII

#% N ERRORS%x FROGRAM = 001463 COMMON = 03360
Q0230 SUBROUTINE COOK (LESyNSM» SMUD
0231 DIMENSION SMU (1)
0232 COMMON AN (S560)
0233 IF (NSM.EQ.0) RETURN
0234 It = 2%NSM+1

Q235 L = LSS-NSM
Q23ES IN = NSM+1
0237 no 1 I=INsL
0238 LI = I-NSM
0239 LS = I+NGM
Q240 g = Q.
0241 m 2 J=LIsL8

0242 2 S = S+ANGD

243 1 SMUCI) = S/

0244 RETURN

0245 END

*#% N0 ERRORS® FROGRAM = 00102 COMMON = 01120
0244 SUBROUTINE CIGEL (NZETAy NFASE0ryM»C)
Q247 INTEGER C (1) »E(45) yFUC (45)
0248 00 100 K1 = 1y4%
0249 100 C(K1) = O
0250 CiM+l) = 1
0201 C(M+2) = -2
0252 C(M+3) = 1
0253 IF (NZETA EQ.0) GO TO 302
0254 NMAX=2%M+3
0285 0o 301 L o= 1,NZETA
0206 [0 300 IL = 1yNMAX
Q257 K3 = IL-NFASS0
0258 IF (K3.LE.O) K3 = 1
Q259 K4 = IL + NFASSO
0260 IF (R4.GT.NMAX) K4 = NMAX
0261 B(IL) = O
Q262 00 400 KO = K3rK4

0263 400 RB(IL) = RB(IL) + C(KOY
0264 300 FUC (IL) =k (Il

0265 00 99 N = 1,NMAX
0266 99 C(N) =FUC (N)

0267 301 CONTINUE

0268 302 RETURN

0269 ENI

*#%  NO ERRORS** FROGRAM = 00264 COMMON = 00000

(3]
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0270 SUBROUTINE SECDF (NEST » KRUK, I0+C)

0271 INTEGER C(1)

0272 COMMON AN (560) v 8 (560) »F (5607
0273 COMMON BACK (200) » SFUL (200) y ESF (200)
0274 no2 I=1y200

0275 5(I) = O.

0276 2 F(I) = 0.

0277 Do 12 I=10,NEST

0278 JO=1-10+1

Q279 JF=I1+10-1

0280 IF (JF.GT.NEST) GO TO 11
021 SUMS=0.

0282 SUMF=0.

023 no 22 L=J0yJF

0284 K=l~1+10)

0285 IF (RRUK.NE.Q) GO TO 101
0286 LSUMS= C (R AN (L)

o287 DSUME = (CORK) %2) N (L)
0288 GO TO 20

028% 101 LIF=L+RKRUK-1

0270 DSUMS= C(K) =SFUL (L)

0221 DSUMF = (C (K) %2%32) %AN (LIF)

o292 20 SUME=SUMS+DSLIME
0293 22 SUMF=5UMF+LSUMF
0294 8 (1) =5UMS

0295 12 F (1) =80RT (SUMF)
0296 11 RETURN

0297 END

*%  NO ERRORE®% FROGRAM = 002364 COMMON = 043540
0293 SUERDUTINE HILLS (IFy 1A ISMIZy I3y ISy NEDyNHIL)
0299 COMMON AN (540) » S (560) v F (540)
0300 NED = O

0301 KU = I&-1

0302 IS = IF

0303 11 KF = IS+1

0304 IF (KF.GT.KU) GO TO 7

0305 0o 1 I=kKFyRU

0306 IF (S(D).LT.-F()) GO TO 2
Q307 1 CONTINUE

0308 7 NEDN = 1

0309 RETURN

0310 2 I3 =1

0311 RS = I3+1

0312 00 3 I=KSsIA

0313 IF (S(I).CGE.-F((I)) GO TO 4
0314 3 CONTINUE

0315 4 I5 = I-1

0316 IF (IS-13.LT.ISMI3) GO TO 11
0317 I = I3

o318 & I = I-1

031% IF (I.LT.IFY GO TO S

0320 IF (S(ID).LT.F) GO TO &
0321 IF (I3-I.GT.NHILY GO TO &
o322 RETURN

0322 S I =15

0324 8 I = I+1

0325 IF (I.GT.IA) GO TO 7

03246 IF (S<¢I) LT F<I>) GO TO 8
0327 IF (I-I5.GT.NHIL) GO TO 11
0328 I6 = I

0329 RETURN

0330 ENI

®x%  NO ERRORSG*® FROGRAM = 00208 COMMON = 03360



0321 SURROUTINE FLAT (MIM3»MIMS»NLEL»NLE2y NFHEL » NHEZ . LSS » SMOD1 » SMODZ2 » MFIU
0332 1,IVyAND

0333 DIMENSION ANCL)

0334 NUM=10

0335 NEM=10

0336 IV = 0

0337 10 NUM=NUM—1

0338 NAM=NLM

0339 1 NAM=NAM-1

03240 IF(NAM.GE.4) GO TO 11

0241 vV =1

0342 GO TO &

0Z43% 11 NORL = MIMZ-NAM-4

0344 NOEZ=MIM3—-4

0345 IFC(NOBL.LT.NHEL) GO TO 1
0346 4 NOE1=NOE1-1

0347 NORB2=NOB2-1

0348 IF (NOBLJLT.NHELY GO 1O 1
0349 SMENL=0.

0350 o0 2 IFOT=NOEL»NOR2

035t 2 SMEDL=SMEDNL+AN (IFOT)

0352 SMONL=SHEDL/ (NAM+1)

0353 SM = SMODL+3.

0354 ST = 0.15%ALL0G (S5M) #*SQRT (SM)
0355 SI=8MOLL-ST

03546 SE=5MO01+5T

Q257 D0 3 KFOT=NOERI1yNOE2

0358 IF (ANCRFOT) LTS 0RCGANRFOT) JGT.89) GO TO 4
0359 3 CONT INUE

0360 NEM=NEM-1

0361 NOM=NEM

0362 5 NOM=NOM~-1

Q3463 IF(NOMLGT . 4) GO TO 12

03464 v =1

0365 GO TO &

0366 12 NOE3=M1IMS+4

Q367 NOE4==M ] M5+ 44+-NOM

03468 IF (NOR4.GT.LESY 60O TO 5
0369 8 NOEZ=NQOEZ+1

0370 NOBE4=NQE4+1

0371 IF(NOR4.GT.LSSY GO TO S
0372 SHMEN2=0.

0373 00 7 LFOT=NOR3 y NOE4S

Q374 7 SMEN2=SMED2+AN (LFOT)

0375 SMOD2=8MEL2/ (NOM+1)

03726 SM = SMOD2+3.

Q377 ST = 0.15%AlL0G (5M) *SQRT (SM)
o37e SI=SHMOL2-ST

0379 BEG=SMO02+ST

0380 Do 2 NFOT=NOERZ» NOE4

03231 IF(AN(NFOT) LE.STI.OR.ANNFOTY JGE.SS) GO TO 8
0382 <9 CONTINUE

0383 IF ( (NOE4—NOR1) GE. (199-2#%M7IU) ) GO TO 10
Q284 NLE1=NOEL

0385 NLER2=NOR2

038646 NHE1=NOR3

0387 NHE2=NOR4

0388 6 CONT INUE

0389 RETURN

0390 ENIY

%% NO ERRORS** FROGRAM = 00387 COMMON = 00000
0391 SUBROUTINE SOTFOCL1 L2y N1yN2sS1»S2yMF » M1 » M2y MM)
0392 COMMON AN (S40) S (360) v F (560)
0393 COMMON RACK (2002 » SFUL. (200) y ESF (200)
0394 COMMON ROW1 (200) » ROW2 (2003
0393 IX1 = (Li+L2)/2

0396 IX2 = (N1+N2) /2

0397 CA = (52-51)/(IX2-1IX1)

0398 K =0

0399 00 1 J=Ml,M2

0400 K = K+1



0401 1 RACK (K) = G1+CAx (J-1X1)

0402 oo 2 K=1»MM

0403 ROWL (KY=0.

0404 ROW2 (K) =0 .

0405 2 ESF (K) =0.

Q406 IK = L1-MF~-1

Q407 g 3 K=L1yL2

Q408 I = R-IK

040% ROWL (L>=1.

0410 ROW2 (Lo =1

0411 3 ESF (1) =AN (K)

0412 LI = L2+l

0413 LS = Nl-1

0414 oo 4 K=LIsl8

0415 I = K-IK

0416 IF (AN JGT.RACK (D)) GO T0 4

0417 ROWL (1) =1.

0418 ROW2 (I =]

0419 L ESF D) =aAN(K)

0420 4 CONT INUE

0421 D0 5 R=NLsN2

0422 I = K-IK

0423 ROWL (L) =1.

0424 ROW2 (1) =1

0425 8 ESF (L) =AM (KD

0424 CALL FLIT2R 1y MMy ARL » AR » ROWL » ROW2 y ESF)
0427 K=0

0429 no & J=Milos M2

Q427 K=K+1

0430 BACK (K) =AK1+K*xAR2

0431 SFUL (K) =AN (J) —BACK (K)

0432 IF(SPULLR) L LE.0.) SFRUL(K)=0.3

0433 & CONT INUE

Q434 RETURN

0435 END

#x%  NO ERRORS%% FROGRAM = 00401 COMMON = 05340
0434 SUBROUTINE TOF (MIZ»MISyFACT »NSINGy NIOUEy I1yI2y ISTAR)
0437 COMMON AN (560) » 8 (G40 »F (5G40)

0438 COMMON BACK (200) ¢ SFLUL (200) » ESF (200)
0439 [0 701 I=MI3»MIL

0440 IF(SCI+1) JGELS(I)) GO TO 702

0441 701 CONT INUE
0442 702 ISTAR=T

Q443 J=ISTAR

0444 704 J=d-1

0445 IF (J.EQ.1> GO TO 703

0444 IF(S(-1) JLE.S ) GO TO 703
0447 GO TO 704

0448 703 IMAX1=.J

0447 J=TEGTAR

0450 705 J=Jrl

0451 IF (J.EQ.200) GO TO 706

0452 IF(S(+1) LLE.S(D)Y GO TO 706
0453 GO TO 7035

0454 706 IM@dx2=]

0455 RAF=3 (IMAX1) /8 (IMAXZ)

Q454 IF (RAF.GE. (1+FACT) JOR.RAF.LE. (1-FACT))> GO TO 707
0457 T1=I8TAR-NSING

0458 I2=T8TAR+NSING

Q457 RETURN

04460 707 IF(RAF.GE. (1+FACTY Y GO TO 711
0461 I1=18TAR-NIOUE

0462 I2=1STAR+NSING

04463 RETURN

0464 711 I1=I8TAR-NSING

0465 I2=1STAR+NIOUR

0466 RETURN

0447 END

%% NO ERRORS»x FROGRAM = 00220 COMMON = 04560

N



0468 SUBROUTINE FIT2R(I1sI2yAK1ARK2,ROWLyROW2ZyQ)

0469 DIMENSION ROW1 (1) »ROW2 (1) »Q(1D
0470 AK1=0.

0471 ARZ2=0.

0472 C1=0.

0473 C2=0.

0474 C3=0.

0475 A=0.

0474 B=0.

Q477 no 1 I=Ii,I2

0478 Cl=Cl+ROWL (T) ®=2

0479 CR=C2+R0W1 (1) »ROW2 (1D

0480 C3=0R+ROW2 (1) %)

0481 A=A+ROWL (1) xR ()

0482 1 Bk fee (L R (D)

0483 DELTA=CL %3~ C2Rwx

0434 OX1=AxC3-BxC2

Q485 OX2=ExC1-AxC2

0486 AR1=DX1/0LELTA

0487 AR2=0X2/TELTA

0403 RETURN

0489 END

%% NO ERRORS*% FROGRAM = 00223 COMMON = 00000
0420 SUBROUTINE FARAM (NFE » CONTER » ENy ENF » &y FOND » SRAC » NEF)
0421 IF (NEF.EQ.1) WRITE (L5712

0492 712 FORMAT (7Xy " FEAR” » 2X» " CENTER” » 4Xy “ ENERGY” » 7Xy "FWHM" v 4X» " AREA” y 6X» " E
0493 1RROR™ » 4X» “ BACKGROUNDT » /)

0494 WRITE (6¢y713) NFEs CONTERy ENy ENF » &y FOND » SEAC
0495 713 FORMAT (GX» IS» 6 (F10.2D) v /)

0496 FETTUIRN

0497 END

*%  NO ERRORS** FROGRAM = 00103 COMMON = 00000
0498 SUBRDUTINE BAKL (MUM» ISTAR>I1»I2ryAyCENTR»SIGMASSFUL)
0499 DIMENSION SFUL (1)

0500 IK1=I1+1

0501 IK2=I2-1

o502 IFCISTAR.EQ.O) GO TO 741

0503 SKUR=8SQRT (SFLUL. (IETAR) )

Q504 B = 2x5IGMAR*2

0505 C = 2.506628275%816GMA

0506 oo 720 I=1yMUM

0507 X=FLOAT (L)

0508 X = AREXF (— (X-CENTR) ®*x2/k) /C

0509 SFUL (1) =8FUL. (1) =X

0510 IF (SPULC(I) LT.1.) SPUL(I)=1.

011 720 CONTINUE

0512 L0 740 KUR=IKI1»IK2

0513 IF (SFUL (RUKD JLE.SKRUK) GO TO 741

0dl14 740 CONT INUE

0515 RETURN

05ilé 741 0 743 KERK=IK1»,IK2
0I17 743 SFUL (RERK)=1.

0518 RETURN
0519 ENI
#%  NO ERRORS®* FROGRAM = 00192 COMMON = 00000



SUBROUTINE FITIR(X1,12yAK1» ROWL » ESF)
DIMENSION ROWL (1) »ESF (1)
AR1=0.
Cl=0.
C2=0.
00 1 I=I1.1I2
C1=C1+ROWL (1) #EZSF (1)
1 C2=C2+ROWL (1) %=2
AR =1 /TC2
RETURN
[ZND

%% NO ERRORS®® FROGRAM = 00082 COMMON = 00000

8%





