
A 

9 6 61.1 ~ __, f-g . 
IO .K.AKI1MOB. CJ1 .Mep3JJ51KOB. B .M.Ca611poB . 

8. -,ll.<l>pOMM. n .3KWTet1H 

MHOfOMEPHbiM AHAJIY13 

CnEKTPOMETPWIECKYtX ,liAHHbiX 

HA BA3E AnnAPATYPbl KAMAK . 

II. nporpaMMHOe o6ecnel..!eHl1e 

'Ci I ~~ i/ 
1'.!:/ Itt!- 1 

13 - 12022 



lO .K .AKHMOB. C .11.M~p3JJ51KOB. 6 .M .Ca6HpOB. 

8.-)l.<flpOMM. 0.3KWTei1H 

MHOrOMEPHbiM AHAJI113 

COEKTPOMETPWIECKMX )lAHHbiX 

HA 6A3E AOOAPATYPbi KAMAK 

11. OporpaMMHoe o6ecneYeHHe 

13 - 12022 

HanpaeAeHo e IIT3, "Nuclear Instruments arut Methods" 



AKHMOB !O.K. H Ap. 13 - 12022 

MHoroMepHbiJ! anan113 cneKTJ10'-'eTpii"IeCKI!X nanm-'x 
Ha 6a3e annapyTypbl KA,\IAK. ll. nporpaMMHOe o6ecneqeuue 

PaccMoTpeH nonxon K nocTpOeHI!!O nporpa!>tM npn pa6oTe c 6noKaMI! 
KAMAK. Hcnonb3yeTCH onpeae.<eunoe qncno nonnporpaMM, Bbi3LJBae;,tbiX 

OCHOBf!Olt nporpa"tMO!I, HaiTHCaHHOii lla <l:>OPTPAHE • nonnporpaMMbl no::mo­
nsnoT nonb30BaTbCH npaiinepo"t o6opynonannH KA,\\,\1< 11 IranncaHb! na 6onee 
6biCTpoM H3LIKe ACCE ,\\6nEP. On!tcaHa c rpyKTypa nnyx KOHKpeTHbiX npoq'a'''" 

A.'ISI OpraHII38UIIH COBITaAeHnll II nonyqeHI!ll .:lByMepHbiX CITeKTpOB C aMIT.'IIITYA­

HQ- H BpeMH-Ul!<jlpOBblX npeo6pa30BaTelleii. nepB8ll nporpa"l'-18 o6ecne'!l!BaeT 

Bbi60p OITTHMaJJbHblX 38llCp)!.;.eK H ;J.naTeJJbHOCTefl HMnyJJbCOB, a OCHOBHQfl 

3aaaqa BTOpOA nporpaMMU COCTOIIT B pa36l!eHIIH BpeMeHHOr'O HHTepBa.'la 

Ha PllA OTAellbHblX yqaCTKOB II B COpTUpOBKC 3HepreTII'WCKl!X ABHHbiX ITO 3TI!:vl 
y'!aCTKBM fiB )>I8r'Hl!THblli ;HICK B Bl!AC COOTBeTCTBY!O!Ul!X cneKTpOB, 

Pa6oTa BbiiTO.'IHena B na6opaTOpiHI MepHLlX npo6neM OH5H1. 

npenpi!HT 06'bellHHeHHOr'O I!HCTHTyTa SIAepHLIX I!CCnenOB8HI!H, fiy6Ha 1978 

Akimov Yu.K, et al. 

Multidimensional Analysis of Spectrometric Data 
with CAMAC :\1odules. II. Software 

13 - 12022 

A version of constructing programs for operation with CAMAC 
units is considet·ecl. A fev1r subpt·ogram.s are used, called by the 
main program, which is written in F'ORTRA:"J language. The sub­
programs allows one to used the CAlY1AC driver and are written 
in a more rapid ASSEMBLER language, The structure of two defi­
nite programs for organizing coincidences and obtaining two-dimen­
sional spectra from ADC and TDC is described, The first progt·am 
provides for the choice of optimum delays and time of pulses, the 
second one is for separation of a time interval to some parts and 
for selecting the energy data over these parts to magnetic disc as 
corresponding spectra. 

The investigation has been performed at the Laboratory of 
Nuclear Problems, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1978 

1. 06U#uil nooxoo K nocmpoeHuiO npozpaMM 
o;u pa6o111bl c 6AoKaMu KAMAK 

B COCTaB MaTeMaTH'IeCKOro o6ecne'leHH.II 3BM CeMeHCT­
Ba HP21XX. pa6oTaromHx B Jla6opaTopHH .II,Il,epHbiX npo6neM 
OIUIH., 6LinH BKnroqeubl npeKoMnHmnop .113hiKa KAMAK H 
COOTBeTCTBYIOIJ.{He llO,Il,nporpaMMbl/1/, XOT.II 3TO H ll03BOn.lleT 
peanHJOBaTh pa6oTy c 6noKaMH KAMAK, O.D.HaKo uey.D.o6uo 
B TOM OTHOllieHHH, 'ITO 3KCnepHMeHTaTOpy Tpe6yeTC.II H3y­
'IHTb HOBbiH .113biK, OTnH'IaiOIJ.{HHC.II OT lliHpOKO pacnpOCTpaueu­
HOrO .113biKa <I>OPTPAH. Ilo 3TOH npH'IHHe 6bina HaH,Il,eHa 
B03MO)I(HOCTb cocTaBHTb onpe,Il,eneuuoe 'IHcno no,Il,nporpaMM/2: 
Bbl3biBaeMbiX H3 OCHOBHOH nporpaMMbl, HallHCaHHOH ua 
<I>OPTPAHE, H ll03BOn.IIIOIJ.{HX Hcnonb30BaTb ,Il,paiiaep o6opy­
,Il,OBaHH.II KAMAK /3 '.Ilo.D.nporpaMMbi uanHcaHbi ua 6onee 6biCT­
poM .113b1Ke ACCEMiiJIEP. Ilepeqeuh no,Il,nporpaMM c yKaJa­
HHeM HX Ha3Ha'leHH.II npHBe,l],eH B 11106AUije. 

Ha OCHOBe 3THX llO,Il,llporpaMM 6hlnH COCTaBneHbl OllHCbl-
aaeMbie HH)I(e nporpaMMhi .D.n.ll 
(SETKA), a TaK)I(e nocTpoeHH.II 
cneKTPOB (STOKA). B Ka'lecTBe 

opraHH3aUHH COBlla,l],eHHH 
H HaKOnneHH.II ,Il,ByMepHbiX 

HnnrocTpaUHH npHBe.D.eM 
HeCKOnbKO THllH'IHblX llO,Il,llporpaMM, Bb13blBaeMbiX KOMaH,Il,OH 
CALL· 

1. CINOU (NSLO, 1, 17, 100 B, IST). 3Ta KOMaH,l],a 

nepeBe,Il,eT B COCTO.IIHHe 1 Ce,Il,bMOH pa3p.II,Il, BTOporo perHCTpa 
napaMeTpoa cxeMhl coana.D.eHHH, B pe3ynLTaTe qero 6y,Il,eT 
no.D.KniO'Ieu ee TpeTHii Kanan /eM. n. 3 npe.D.hl.D.Ymero coo6-

meuH.II/. 

2. CCONT (NBU, 0, 8, LAM) - KOMaH.D.a .D.n.ll onpe,Il,ene­
HH.II B 6y4Jepuoii naM.IITH JHa'leHH.II LAM: 0 HnH 1. B nepBoM 
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Ta6Auija 

IIo~nporpaMMLI ~n.11 pa6oTLI c 6noKaMH KAMAK 

Ha3Ha'IeHHe 

f1 0/lKJIIO'JeHHe 

KOHTponnepa 

K 38M 

KoMaHAa 6e3 

nepe/la'IH 

JlaHHb!X 

KoMaHAa KAMAK 

c nepeAa'Iei1 

0/lHOro CJIOBa 

JlaHHb!X 

Eno'IHaH nepe­

lla'Ia JlaHHblX 

AllpecHoe 

CKBHHpOBaHHe 

Ha3BaHHe 

CINIT 

CCONT 

CINOU 

CBQL 

CASC 

TiapaMeTpbi 

(LJ Ln - norH'IeCKHH 

HOMep KaHana CBH3H 

(N, A, F, ST) N - HoMep 

cTaHUHH, A- noAallpec, 

F- tPYHKUHH KAMAK, 

ST - cTaTyc nocne 
HCllOJIHeHHH KOMaH/lbl 

Q n X -oTseT n 14 6nT 

rpei1aepa LAM 

(N, A, F, D, ST) D - CJIOBO 

.QaHHbiX. 8 3aBHCHMOCTH OT 

napaMeTpa - HJIH 'ITeHHe 

F (0 -:- 7) I HJIH 3anHCb 

F(l6 723) 

(N, A, F, DA, LEN, ST) DA -
aApec, no KOTOpOMy 3aHO­

CHTCH nepsoe CJIOBO .QaH­

HbiX , LEN - qncno nepe­

nasaeMbiX enos 

(NA, NE, A, F, DA, LEN, ST) 
NA- HOMep Ha'IaJibHOH 

CTBHUHH, NE- HOMep KO­

He'IHOH CTBHUHH. KoHeU 

nepe/lB'IH npOHCXOilHT JIH60 

no nocTH)KeHHH NE, n116o 

no OKOH'IaHHH LEN 

cnyqae npo~o~aeTc.a: na6op ,IJ,aHHbiX, ao BTopoM - opra­
HH3yeTC.II qTenue 65 enos IBU cne~yiOIIJ,eH KOMaH~oB:: 

3. CBQL (NBU, 0, 2, IBU, 65, IST). 3aMeTHM, qTo B 6y­
clJepHOH naM.IlTH Maccua ~aHHLIX, npHH.IlTbiX c AIUI unu Bl.(II, 
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COCTaBn.lleT 64 CnOBa, a O,IJ,HO ,IJ,ODOnHHTenbHOe CnOBO HCDOnb • 
3yeTCJI ,IJ,n.ll onpe~eneHH.Il COCTOJIHHJI JTOrO 6noKa. 

2. OpzaHu3a!IUJI coenaoeHuu 

OcuoauoB: u,enblo nporpaMMLI SETKA JIBn.lleTcJI aLI-
6op ODTHManbHbiX 3a~ep)KeK H ,IJ,nHTenbHOCTH HMDynbCOB 

B Kauanax, CBJI3aHHLIX c Al.(II H Bl.(II. 

CTpyKTypa nporpaMMLI BLirnJI.D.HT cne,IJ,yiOIIJ,HM o6pa3oM: 
1. CTapT, ,IJ,eKnapaTHBHa.ll H no,IJ,roTOBHTenbuaJI qacTH. 
2. YcTauoaneuue CB.113H 3BM c KapKacoM KAMAK H 

aKniDqeHHe ero a pa6oTy. 
3. Janucb napaMeTpoB a ynpaan.a:IOIIJ,He perucTpbi Bl.(II, 

CXeMLI Me,IJ,neHHLIX COBlla,IJ,eHHH, BOCCTaHOBHTen.ll uyneBOH 

nHHHH H AU.II. 
4. BKniOqeHHe H c6poc cqeTqHKa, H3MepeHHe CKOpOCTH 

cqeTa a BU.II u AU.II 6e3 coana~eHHH. IIporpaMMa npepLiaa­
eTc.ll, ecnH XOTJI 6LI B O,IJ,HOM H3 HHX cqeT OTCyTCTByeT . 

5. IlOHCK OllTHManbHbiX 3a~ep)KeK H ~nHTenbHOCTeH HM" 
nynbcoa. lionee no,IJ,po6uo JTa qacTb nporpaMMLI paccMoT· 
peua Ha puc. 1. B ~aunoM cnyqae 3a,IJ,ep)I(Ka BBO~HTC.II 

a KaHan, caJI3aHHLIH c BIJ.II. 

Puc. 2 unniDcTpupyeT THnuqHLie KPHBLie 3a,IJ,ep)KaHHLIX 
coana,IJ,eHHH. OnTHManbHa.ll 3a~ep)I(Ka cooTaeTCTByeT u,eHTPY 
TJI)KeCTH JTHX KpHBbiX. 3!WJeKTHBHOCTb perHCTpaU,HH jcqeT 
B MaKCHMyMe Kpuaoil/ c yMeHbWeHHeM ~nHTenbHOCTH HM· 
nynbcoa na,IJ,aeT. BLI6op onTHManbHOH ~nuTenbHOCTH ,IJ,enaeT 
CaM JKCllepHMeHTaTop, HCXO~JI H3 Tpe6oBaHHH npOBO,IJ,HMOrO 

HM JKCnepHMeHTa. 
6. 0T6op JHepreTnqecKoro H apeMeHHoro cneKTpa 6e3 

coana~eHHH H JHepreTuqecKoro - c coana~eHH.IIMH. IIpu 
JTOM Hcnonb3YIOTC.II ~aa 6noKa "liyclJepHa.ll naM.IITb" /liiil, 
.6II2/ H npoaep.lleTc.a: ux pa6oTa. 

ConocTaBn.ll.ll Ha ,IJ,Hcnnee JHepreTHqecKHe cneKTpLI, no­
nyqeHHLie C COBlla~eHHJIMH H 6e3 HHX, MO)KHO OIJ,eHHTb CDa,IJ, 
Jcllcl>eKTHBHOCTH perHCTpaU,HH HH3K03HepreTHqeCKHX raMMa· 
KBaHTOB 3a cqeT KOHeqHOrO nopora B 6LICTpOM BpeMeHHOM 
KaHane, ucnonb3yeMoM ,IJ,n.ll oT6opa coana,IJ,eHHH. 

5 



rPAfD. 
P.Hcnn£ ff 

I:JCTAHOBKA 't • 't MUH, NzO 

I 
y 

I:JCTAHOBKA T•O, M•O 

J 
y 

CI.(ET COBnA.flEHUU 

t 
nPU5ABAEHUE OIJHOrO WAIA T 

M·M•f 

HET~ M:6' 

.QA 

noCTPOEHUE KPUBOH 3AIJEP*AHHbiX 
COBnAO.EHHfif 

t 
nPH5ABAEHUE O{JHOrO WAIA L 

N • N + 1 

HET~ 
D. A 

3AnUCb Of7TUMAAbHbiX M nPH 
PA3Hb/X N, OnPE[JEAEHHE 3~~EKTH9 
HOCTEU PEIUCTPALJUU U onTHMAAbHbiX 

'tu T 

Puc.l. EAoK·cxeMa 'lacmu npozpaMMbl SETKA, onpeoe-
A.RK>JIIeil 0/lUT/le/lbHOCT/lb UMnyAbCQ r U 6peMJI 3aOepJICKU t. 

6 

J 
·) 

Puc.2. 3aoepJKaHHble coanaoeHUJI OAJI 6 pa3AU'IHbiX oAumeAb­
Hocmeu UMnyAbC06 r. fJUC/lQ YKU3bi6UK>1/l MQKCUMQ/lbHbiU 
C'lem npu oaHHOM r. 
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3. IlOC1flpOeHUe U HUKOnAeHUe 08YXMepHbiX cneK111p08 

KaK y:>Ke ynoMHHanocb pauee, ,IJ.aHHble c Al.J,ll H Bl.J,ll 
3aHOC11TC11 napannenbHO B 6nOKH 6y<lJepHOH naM11.TH, H3 KOTO • 
pbiX nocne ux 3anonueuus uu<lJopMa:UHH nepe,IJ.aeTC11. B 3BM. 
0CHOBHa11. 3a,IJ.a'-la OnHCbiBaeMOH nporpaMMbl COCTOHT B pa3-
6ueuHH BpeMeuuoro cneKTpa ua P1l.D. OT,IJ.enbHbiX yqacTKOB -
"OKOH" H B COpTHpOBKe 3HepreTH'-IeCKHX ,IJ.aHHbiX no 3THM 
OKHaM C 3anHCbiO Ha MarHHTHbiH ,II,HCK B BH,IJ.e COOTBeTCTByJO· 
IUHX cneKTpOB. llporpaMMa o6ecne'-IHBaeT TaK:>Ke BbiBO,II, OT" 

,IJ.enbHbiX cneKTpOB ua rpa<lJuqecKHii ,IJ.Hcnneii. 
IIocTpoeuue nporpaMMbl Bblnonueuo cne,IJ.yJOIUHM o6pa30M 

/eM. puc. 3/. 
1 . .LJ:eKnapaTHBHa11 '-laCTb, OCyiUeCTBneHHe CB113H 3BM 

C BHeiiiHHMH ycTpOHCTBaMH /nepu<lJepueii/, B TOM '-IHCne 
c KOHTponnepoM KapKaca /nocne,IJ.uee Tpe6yeTc11., ecnu ue 

ucnonb3yeTC11 nporpaMMa SETKA/. 
2. qTeHHe HH<lJopMa:UHH 0 COpTHpOBKe, T.e. 0 '-IHCne 

oKoH NW, HH)f(HHX NLO H Bepxuux NBTT 
,IJ.oro OKHa H uoMepa nepBoro TpeKa ITO 
Bep11.eTC11, ue npeBbiiiiaeT nu BenH'-IHHa NW 
HbiX TpeKOB ,IJ.O KOH:Ua ,II,HCKa. 

rpauu:uax Ka:>K­
ua .D.HCKe. llpo­

'-IHcna cBo6o.D.-

3. 0'-IHCTKa HCnOnb3yeMblX TpeKOB ,II,HCKa OT HMeJOIUHXC11 

TaM 3anuceii. 
3TOT nyHKT nponycKaeTC11, ecnH He06XO,II,HMO coxpaHHTb 

y:>Ke HMeiOIUYIOC11 Ha TpeKaX pa60'-IYIO HH<lJOpMa:UHIO. 
4. BbiBO,II, Ha neqaTb BCeX ,IJ.aHHbiX 06 OKHaX H HOMepa 

COOTBeTCTBYIOIUHX TpeKOB, Ha KOTOpbiX OHH HaXO,II,11TC11. 
5. Bb16op BHyTpeuuero 6y<lJepa ,IJ.nH copTHPOBKH B naM11TH 

3BM. 06'beM 6y$epa, B311Tb1H paBHbiM 8000 cnoB, pa36H· 
BaeTC11 Ha N\V yqaCTKOB COOTBeTCTBeHHO '-IHCny OKOH. 3TH 
yqaCTKH npe,IJ.Ha3Ha'ieHbl ,IJ.n11 3aHeceHHH 3HepreTH'ieCKHX ,IJ.aH • 
HbiX .D.O 3/4 ux nonuoro o6'beMa. BBe,IJ.eHHe pa3,IJ.enHTenbHOii 
30Hbl, COCTaBn11JOIUeH 1/4 y'-laCTKa, HCKnJO'IaeT nona,IJ.aHHe 
HH<lJopMa:UHH H3 npe,IJ.bi.Il.YIUero y'iaCTKa B nocne,IJ.YJOIUHH. 

6. BKnJO'ieHHe annapaTypbl KAMAK, qacoB 3BM H MOHH· 

TOpa C 0'-IHCTKOH ero C'ieT'IHKOB. 
7. llpHeM ,IJ.aHHbiX B 3BM H3 6noKOB Ell-1 H Ell-2, 

no,IJ.KnJO'ieHHbiX COOTBeTCTBeHHO K Al.J.ll H Bl].ll. llpHeM npoHC­
xo,IJ.HT no 3anonueHHH o6oux Ell .IJ.O 64 cnoB, 'ITO conpoBo:>K­
,IJ.aeTcH nosBneuHeM curuana LAM. EcnH B O.D.HOH H3 Ell 
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Puc.3. CmpyKmypa npozpaMMbl STOKA. 
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'IHCno enos oKa3biBaeTCH He pasHbiM 64, nporpaMMa coo6~aeT 
o c6oe s annapaType H HrHopupyeT TaKHe ,naHHble. 

8. CopTHposKa ,naHHbiX no OKHaM. llpoH3SOAHTCH Ha 
OCHOSe ,nsyMepHOH HHI}JOpMaUHH, nony'leHHOH C oil- 1 H oil- 2. 
llpH 3TOM 3BM onpe,nenHeT, K KaKOMY OKHY OTHOCHTC.Il 
i -oe cnoso lill-2. Ecnu ero .nnuHa /'IHcno KaHanos/ nona­

.naeT S j - oe OKHO, TO i- Oe CnOSO H3 oil- 1 3aHOCHTCH 
s j -blii yqacTOK 6yl}lepa. B npoTHSHOM cnyqae cnoso npo-

nycKaeTcx. 
9. 06pa6oTKa ,naHHbiX c lill- 2 c uenbJO nony'leHH.Il I .nnx 

KOHTponx/ nonHoro speMeHHoro cneKTpa H nepe,na'la ero 

Ha TpeK. 
10. llposepKa Ha JanonHeHHe y'laCTKOS 6yl}lepuoro Mac-

cusa. EcnH qucno enos s KaKOM- nH6o y'laCTKe oKa)l(eTCH 
6onbllle 3/4 ero o6'beMa, TO ueo6xo,nHMO co,nep)I(HMoe ,nauuoro 
yqaCTKa nepeHeCTH Ha OTSe,neHHbiH eMy TpeK AHCKa/ . .[l,n.ll 
3TOH uenH xpaHHSlliHHCH Ha TpeKe cneKTp, ecnH TaKOSOH TaM 
y)l(e HMeeTCH , nepeHOCHTCH B naMHTb 3BM H B KaHanbi, 
HOMepa KOTOpbiX OKa3anHCb Ha y'laCTKe, ,no6aBn.lleTCH COOT­
BeTCTSYIO~ee 'IHCnO e,nHHHU. llony'leHHblH TaKHM o6pa30M 
CyMMapHbiH cneKTp llOCbmaeTC.Il BHOBb Ha AHCK . 

.[l,aHHbiH nyHKT nponycKaeTC.Il, ecnH HH OAHH H3 y'laCTKOB 

He oKaJanc.ll JanonHeHHbiM. 
11. Onpe,neneHHe /TyM6nepoM ua 3BM/ .nanbHeHlllero 

xo.na nporpaMMbl. HosbiH npHeM ,naHHbiX Ha'IHHaeTC.Il c Bbmon-

HeHHH ll. 7. 
12. OpraHH3aUHH BbiBo.na cneKTpos Ha ,nHcnneii:. llpH BbiBo,ne 

speMeHHoro cneKTpa cneuHanbHble MeTKH yKa3biBaJOT nono­
)l(eHHe BblfipaHHblX OKOH, 'ITO o6ner'laeT OUeHHTb CTa6Hnb­
HOCTb pa60Tbl speMeHHOrO KaHana annapaTypbl H KOppeKT­
HOCTb ,naHHOrO Bb160pa B COOTBeTCTBHH C 3a,na'leH. 

13. 3asepllleHHe nporpaMMbl. OcTaslllaxcx HHI}lopMaUHH H3 
y'laCTKOS 6yi}Jepa nepeHOCHTCH Ha COOTBeTCTBYIO~He cneKT­

pbi. 
fipOH3BO,l\HTCH He06XO,l\HMOe llpOTOKOnHpOBaHHe. 
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