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BBEAEH~E 

B pa60Te l V 6wn On~CaH naKeT np~KnaAHWX npOrpaMM AUTOP AnR 
o6pa6oTK~ CneKTpOMeTp~4eCKO~ ~H$OpMa4~~ Ha ManWX 3BM. C Y4eTOM 
Tpe6oBaH~~ 3KCnep~MeHraTOpOB 3a nOCneAH~e rOAw 6wn c03AaH PRA 
HOBWX npOrpaMM, n03BOnR~~~X ~CnOnb30BaTb ManWe 3BM AnR aHan~3a 

pe3ynbTaToB 3KCnep~MeHTOB B 06naCT~ $nyopec4eHTHOrO aHan~3a, ~C

CneAOBaH~R paA~OaKT~BHOrO paCnaAa, peHTreHOBCKO~ CneKTpOMeTp~~. 

Uenb AaHHO~ pa60TW - n03HaKOM~Tb 3KCnep~MeHTaTOpOB C AaYMR HOB~

M~ npOrpáMMaM~, BKn~4eHH~M~ B naKeT AUTOP . 

KAT I - npOrPAMM"\ AnnpO!{CV1MAUltH1 3KCnEPlt1MEHT.l\nbHbIX AAHHblX 
CYnEPn03~U~EV1 AC~MMETPlt14HbIX rAYCC~AHOB 

3aAa4a BWAeneH~R B 3KCnep~MeHTanbHWX AaHHWX OTAenbHWX pac
npeAeneH~~, npeACTaBnR~~~X ~HTepeC AnR ~CCneAOBaTenR IB 4aCTHOC
T~, aC~MMeTp~4HWX raycc~aHoB/, W~pOKO paCnpOCTpaHeHa B npaKT~Ke 

oõpaõor xa pe ayrie'r aTOB ~3MepeH~~. Heo6xoA~MOCTb peuieuna nOAo6HblX 
saAa4 B03H~KaeT np~ 04eHKe napaMeTpOB nepeKpWT~X n~H~~ B raMMa
cneKTpax, B~AeneH~~ KOMnOHeHT MaCCOB~X pacnpeAeneH~~ OCKonKOB 
AeneH~R, np~ o6pa6oTKe peHTreHOBCK~X cneKTpOB, a TaKme cne~T
pOB anb$a- ~ 6eTa-~3nY4eH~R. 

np~H4~n~anbHO~ TPYAHOCTb~ np~ co3AaH~~ nporpaMM, annpOKC~M~

PY~~~X nonoõuue axcnepaaeurans aae AaHHble, RBnReTCR B03MomHOCTb 
norno~eH~R MeHbW~X KOMnOHeHT 3a C4eT YBen~4eH~R aC~MMeTp~~ 60nb
W~X B ~04ecce nOArOHK~.3TY TPYAHOCTb YAanOCb npeOAoneTb 3a C4eT 
~cnonb30BaH~R ~HAeKCHoro anrop~TMa 3aAaH~R annpOKc~M~Py~e~ 

<t>YHK4~~/2/, no aaonaourero CBR3blBaTb Bapb~PyeMble npaMeTp~ paana-r
HWX KOMnOHeHT ITaK~e KaK aC~MMeTp~R ~ nno~aAbl ~n~ Aame <t>~KC~
pOBaTb ~X no onepaTopa .,menaH~~ 

Pa3pa6oTaHHaR nporpaMMa KAT I õuna npenuaaaaueaa AnR paanene
H"1R KOMnOHeHT OCKonKoB AeneH~R, oAHaKo OHa MomeT õsrr s ~cnonb30
BaHa AnR aHan~3a n~6~x AaHH~X, npeACTaBneHH~X B B~Ae cynepno3~

4~~ aC~MMeTp~4HMX raycc~aHoB ~ n~He~Horo <t>OHa. 
Ilporpaeoaa onpenenser napaae r pu $YHK4~~ F (P, i), on~cbIBalOUle~ 

3Kcnep~MeHTanbHY~ 3aB~C~MOCTb 

o .... NPIK S rn (C rn - i)
F(P, i) k - expj « ~+ ai + b, 

rn = 1 J27T(arn + K rn i)) 2(a + K (C ·- i )) 11.11(Crn- rn rn rn 
-+ o 

rAe i - HOMep KaHana ITo4K~/; P - BeKTOp napaxe rpoa: P = S'1"C 1, 
, a, h : fi - HOMep KOMnOHeHTbl;al,Kl'·o"S~PIK ,C NP IK ,aNP 1K 

© ü6'be,nHHeHHblH HHCTHTYT R,nepHblX accnenoaanaü n~6Ha. 1986. 
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NPIK - 4J..1CnO KOMnOHeHT; S~ - nnouian s m-1Il KOMnOHeHTbl npJ..1 K fi = O; 
Cm - nOnO>KeHJ..1e MaKCJ..1MYMa m-1Il KOMnOHeHTbl; O'm - cpenuee KBaApaTJ..14
Hoe OTKnOHeHJ..1e B uea rpe m-1Il KOMnOHeHTbl; K m - K03<p<pJ..14J..1eHT J..13MeHe
HJ..1.A a. 

Ka>KAa.A KOMnOHeHTa npeACTaBn.AeT c0601ll, TaKJ..1M 06pa30M, rayccJ..1
aH c nJ..1HelllHo MeH.AIDlLlJ..1MC.A napaMeTpOM 0'. 

Ilap aae r pu <PYH K4J..1J..1 F O?, i) onpeAen.AIDTC.A B peayns r are MJ..1HJ..1MJ..1
3a4J..1J..1 <PYHK4J..10Hana 

-+ N 
S(P', Y(i» = L (Y(i) - F(P, i»2 1 , /1.2/ 

i == 1 D(Y(i» 

rAe Y(t) - 3Ha4eHJ..1.A 3KcnepJ..1MeHTanbHolll 3aBJ..1CJ..1MOCTJ..1 B T04Ke i; 
D(Y(i» - AJ..1CnepCIi1.A Y(i). Ilperinortar-ae r ca , 4TO 4J..1CnO OTC4eToB 
~ xaaane o acnpeneneuo no HopManbHoMY 3aKoHY J..1 D(Y(i» = Y(i). 
P~ BeKTop BapbJ..1PyeM~x napaMeTpoB~ CB.A3aHH~1Il c BeKTo~oM napa
MeTpos J..1HAeKCH~M BeKTopoM nepexoAa ~, 3aAaBaeM~M onepaTopoM 
B pe>KJ..1Me AJ..1anora: 

P , (i) ACOFF(m) x P(V(j»; j = 1,2,o"NP,	 /1.3/ 

rAe j - HOMep napaMeTpa, m ~ HOMep KOMnoHeHT~, NP - 4J..1CnO napa
MeTpoB, NP = NCOMP x 4 + 2, ACOFF(m)- BBOAJ..1Mbllll B AJ..1anOrOBOM pe>KJ..1
Me	 BeKTOp K03<p<pJ..14J..1eHTOB An.A CS.A3aHHbIX napaae.rpo a. B npocresuuex 
cnY4ae, KorAa Bce napaMeTp~ BapbJ..1pYIDTC.A He3aBJ..1CJ..1MO, VU) = j. 

EcnJ..1 HY>KHO 3aAaTb KaKJ..1e-nJ..160 napaMeTp~ /HanpJ..1Mep, K03<p<pJ..14J..1eH
Tbl K / B Ka4eCTBe 06lLlero BapbJ..1pyeMoro napaMeTpa An.A Bcex nJ..1KOB,m
TO BeKTOp V6YAeT J..1MeTb 3Ha4eHJ..1e Vl1,2,3,1t,5,6,7,1t, ••• 1 J..1 T.A. 
B nporpaMMe npeAYCMOTpeHa B03MO>KHOCTb 3aAaHJ..1.A nOCTO.AHHbIX K03<p
<pJ..14J..1eHTOB An.A CB.A3aHH~X napaMeTpOB - ACOFF(m). 

MJ..1HJ..1MJ..13a4J..1.A S (P', Y(i» oCYll\eCTBn.AeTC.A c noxouis o nonnpor'pa-eau 
FI TDEV /•lI. nonY4eHHble 3Ha4eHJ..1.A nnouianeã orne.nsuux KOMnOHeHT KOP
peKTJ..1PYIDTC.A c Y4eTOM K03<p<pJ..1I..\J..1eHTOB aCJ..1MMeTpJ..1J..1 K m o 

Ka4ecTBo annpOKCJ..1Ma4J..1J..1 KOHTpOnJ..1PyeTC.A c nOMOlLlbID rpa<pJ..1KOB, 
B~BOAJ..1M~X Ha 3KpaH rpa<pJ..14eCKOro AJ..1Cnne.A, onepaTOpCKJ..111l AJ..1Cnnelll 
J..1nJ..1 Auny /CM. pJ..1c.1/. 

2.	 LIFT - npOrPAMMA AHAn~3A BPEMEHH~X XAPAKTEP~CT~K
 

HCCnEAYEM~X npOUECCOB
 

AHanJ..13. xapaKTepJ..1CTJ..1K np04eCCOB, onncsraaeaux KaK J..1HTerpanb.
Ha.A CBepTKa annapaTyp80~ <PYHK4J..1J..1 c cYMMolll 3KcnoHeHT, npeACTaB
n.AeT 3Ha4J..1TenbHbllll J..1HTepec· An.A 3KCnepJ..1MeHTaTopOB, pa60TaIDIl\J..1X BO 
MHOrJ..1X 06!1aCT.AX - TaKJ..1X KaK J..1CCneAOBaHJ..1.A p·aAJ..10aKTJ..1BHOrO pacna
Aa, <pnyop~c4eHTH~1Il aHanJ..13, onpeAeneHJ..1e BpeMeHJ..1 >KJ..13HJ..1 YPoBHelll,..
B .AAepHOIll cneKTpOCKOnJ..1J..1 J..1 T.A.
 

AnnpOKCJ..1MJ..1PYIDlLla.A <PYHK4J..1.A J..1MeeT BJ..1A
 
-+ +00' NCOMP
 

F(F, t) =. .r G(t - '0 - r a) [ L Amexp(- Àmr)] d r + C, /2,1/
 
2, m=l
-00 

rne P - BeKTOp rtap aae rpoa P = I C, '0' 0', Al' À 1 ' o•• ANCOMP ,À NCOMP I; 
'0 - T04Ka, COOTBeTcTBYIDlLla.A Ha cneKTpe Ha4any np04ecca /CM. 
p~c.2/; a - napaMeTp, xapaKTepJ..13YIDIl\J..111l WJ..1PJ..1HY annapaTYPHolll <PYHK
4J..1J..1; m - HOMep 3KcnOHeHTbl; NCOMP - 4J..1CnO 3KcnOHeHT; C - YPOBeHb 
coua ; A m - Ha4anbHa.A aMnnJ..1TYAa m-1Il 3KcnOHeHTbl; À m - napanerp 

cnaqa m-111 KOMnOHeHTbl: À m== t1 t ~ , rrie t1t - ueua oauoro KaHa-
T m · n2 

CHA~~EL-COUHT5----MIN: b.ueoe. ..........--........... "'x. lU......
 
2' •• 
U' 'In:.. .. .u	 nu: 

•U	 1".:2 
•• 

I •••U	 ~tU:22 I •• I • 
7- I11	 nu: 2 , • ••• 

"l ,	 ~li	 ~I'l: ••• 
2U	 ~~U: ,, ' 2 •• •• u	 nu: , I •• ••1 

1,1	 ••~:	 I~IU: S· 
I ,	 • •2. ntU:l J
 

ti ucn: 3 t\ , , I ' ••• •
 
U UUi: I 3 ,	 1 •••• 

I
1n	 nu:,' 1 •• 

11	 'UI:I ? 
? 1 

J •••78 ~	 J1'2.2.'	 ••J11	 UU:I ?:? J ••
J • •I: un~:F 

J 
J •

ti IU'~: I J•• 
•• 

.J6~.	 J••'2
U	 UU: •• •• 

,li ~iU: ••
 
Ui nu: 3· j.
 

1st ~U:3.3"
 

I11 J~i::

11: u.: 

cHj!![L.!~~~Ts--_.Mr~= _._----.-._.-...-.-._.- ""1(8 un••••b.etlUee 

XI-TEST CE~Tfl .-CHAN~EL ARU ••PEIlCUT '"H" .·CHANNEL COE',A•• 
1:12 ~i:'~ l:U Hn~l:u t1:1: 1:23 • :3' 8. 11 8~."6 tI.l5 t'l\8CJa .'Z !:U '.. .... '.' 
PHC. 1. Peavrrs-r arsr arrrrpOKCHMaIJ;HH MaCCOBoro p acnpertertenaa 
OCKonKOB nerreana 252Cf npor-p am-ioã KATI. * - axcrrepaxerr

TaJIbHblI1 cneKTp; + - annpOKCHMHPYIQ[I~afl <PYHKIJ;Hfl; 1,2,3
o-rnern.nsre KOMnOHeHTbl la -nHK, nHK Tfl:>KeJIbIX H' rte r-xax OC
KonKoB/. B COOTBeTCTBHH C ycnoBHflMH 3KCnepHMeHTOB nno
~a,o;H nHKOB rre r-xax H Tfl:>KenblX OCKonK.oB aaaaa arracs KaK 06-
IJJ,HM rrap axe rp : V == 11,2,3,4,2.,6,7,8,2.,9,1.0,11,12,13 L • 
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KA~:~_: ----------------------- M~.. l'16Q.S7 
N

2S • ~ ~ 1 
]f • S(P /, Y(t)) = ~ (Y(t) - F(P /, t))2_ /2.3/
U : rn = N i D (Y (t))
05 2. 
5' 12. 

li t rrie Y (t) - 3Ha4eHI-1e 3KCnepI-1MeHTa11bHoC1 3aBI-1CI-1MOCTI-1 B T04Ke t;5S 12,. 1 ? * Nl 1-1 N - Ha4a110 1-1 KOHe4 oõpaõaruaaeaor-o Y4aCTKa; D(Y (t)) - AI-1C:r n------- - ~ • • *I 2 nêpcua Y (t), no ennonar-eerca , 4TO D (Y (t)) = Y (t) ; P/ - aexrop .la i •• * 1 
2 • Bapbl-1pyeMblx n~paMeTpoB, CBFl3aHHbl~ C BeKTopOM P I-1HAeKCHblM BeKTO85 m n • 

.. 
2 

2 POM nepexoaa V: P /(j) = P (V(j)); j = 1, 2. o NP, rAe NP - 41-1C110o 

2 2 •• ~I napaae'rpoa , NP = 3 + NCOMP x 2• li" ?
•• I)\ ;. • npl-1MeHeHl-1e I-1HAeKCHoro a11rOpl-1TMa n03B011F1eT npl-1 Ha111-141-11-1 npeABa

I pI-1Te11bHO~ I-1H$opMa41-11-1 1-136eraTb HeycTo~4I-1BOCTI-1 peweH 1-1 FI , CBFl3aHHo~lU I 
1 , • 

2-.
~ 

1\ C HeKoppeKTHoc'TblO nOCTaHOBI< 1-1 3aAa41-1 pa3Ae11eHI-1F1 6111-13KI-1X sxcnoU~ I 2* 
.>*+ HeHT 1-1 HeonpeAe11eHHOCTblO B aaAaHl-11-1 annapaTYPHo~ $YHK41-11-1.2*UC I 

'* MI-1HI-1MI-13a41-1F1 $YHK41-10Hana /2.3/ ocy~ecTBnFleTcFI Bapl-1aHTOM nOAI~~ I *+
16' 1 ?'. npo rpa-e-us FI TDEV C I-1Cn011b30BaHl-1eM KaK aHa11I-1TI-14eCKI-1X, TaK 1-1 41-1C
1'5 1 .:*

? .. fleHHblX 3Ha4eHI-1~ np0I-13BOA'HbIX no napase'rpea . rpa$1-1 KI-1, Bb~BOAI-1Mble 
n~ I 2* 

Ha 3KpaH AI-1Cn11eFl 1-1111-1 Auny /CM. p~c.2/, n03B011F1IOT KOHTp011l-1pOBaTb111 I ?- peaynsr aru annpOKCI-1Ma41-11-1·.n. I 2**
IIt I 2**

1 

mI •"

* I 2* 3AKnlO4EHV1E* 

IIJ I ,. OnI-1CaHH~e nporpaMM~ BK11104eH~ B naKeT AUTOP 1-1 pa6oTalOT Ha 38M 
KAHA~.R.131 I: ._. •••_~.~w Cepl-1K eM 1-1111-1 311~KTPOHI-1Ka-60 nOA ynpaB11eHl-1eM onepa~1-10HH~X CI-1CTeM~~.~MAX'._' 1'1'•• 51 

PA<t>Oe, RT u , TSX,. 'NTS. XI- 1.'" 1.5.Ta 5.33 ••A~P~: Ilt.:~~ t: lil:" Ta 1••13 •• 1.51
.M~~- 811 ••95 +- 128.2' ABTOP~ 611arOAapFlT B.r.OMe11bFlHeHKO 1-1 E.V1.Kopo6KI-1HY 3a n~eAo

'~I'IQ: bJ::::: ::fi CTaB11eHl-1e 3KCnepI-1MeHTa11bH~X MaTepl-1a110B 1-1 4eHH~e KOHCY11bTa41-11-1 
Pac.2. PesynbTaTw onpegeneHHH napaMeTpOB 3KcnOHeHT H an BO BpeMFI pa60T~. 

napaTypHOH ~YHK~HH nporpaMMOH LIFT. HccnegoBancH cneKTp 
4Jnyopec~eH~HH cMecH aHTpa~eHa It = 5,28 Hcl H XHHHHcynb
~aTa I t = 20 nc] , * - 3KcnepHMeHTanbHblH cnercrp ; + - arr nV1TEPATYPA 
pOKCH~IPYID~aH ~YHK~HH; 1,2 - KOMnOHeHTW annpoKcH~pYID~eH 

~YHK~HH. TIo ycnoBHHM 3KcnepHMeHTa KoH~eHTpa~HH paBHbI 1. 4ypaKoB A.K. 1-1 AP. OV1RV1, 10-83-852, ~y6Ha, 1983. 
H COOTBeTCTBeHHO Ai = A2 . BeKTop V = 11,2,3,i,5,i,6 J. 2. 4ypaKoB A.K. 1-1 AP. OV1RV1, P11-82-459, ~y6Ha, 1982. 

11a B eAI-1HI-14ax BpeMeHl-1, T m - nepuon nonypacnaae ; G(t - TO-' T, o) 
annapaTypHaFl $YHK41-1F1 rayccoBa BI-1Aa 

1 (t - T - T) 2 
G (t - 2;0 - T, a ) = __ exp [ - o 1o /2.2/

\/21Ta 2(72. J
 
OnpeAe11eHl-1e napaMeTpOa annapaTYPHO~ $YHK41-11-1 1-1 3KCnOHeHT npOBO PYKonl-1Cb nocTynl-111a B 1-13AaTe11bCKI-1~ OTAe11 
AI-1TCFI nyTeM M~HI-1M1-13a41-11-1 $YHK4KOHa11a: 16 ceHTFl6pFl 1986 rOAa. 
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4ypaKoB A.K., UynKo-CHTHHKOB B.M., ~MHH~x M.H. 
KATI H LIFT- nporpaM~ o6pa6oTKH cneKTpoMeTpH4eCKOH 
HH~opMa4HH Ha CM 3BM 

Pl0-86-622 

OnHC~Ba~TC~ ABe nporpaMM~ Afl~ AHanoroBOH o6pa60TKH cneKTPOMeTpH4eCKOH HH
~pMa4HH Ha Man~x 3BM THna CM. KATI - nporpaMMa annpoKCHMa4HH 3KcnepHMeHTanb
H~x AaHH~X, KOTOp~e MOryT 6~Tb npeACTaeneH~ Cynepn03H4HeH rayccHaHOB /pa3Ae
neHHe KOMnOHeHT OCKOflKOB AefleHH~, o6pa60TKa raMMa- H peHTreHOBCKHX cneKTPOB, 
cneKTpoe anb~a- H 6eTa-Hany4eHH~/. LIFT- nporpaMMa aHanH3a epeMeHH~X xapaK
TepHCTHK HccneAye~x npo4eccoe IP~AHOaKTHBH~H pacnaA, ~nyopec4eHTH~H aHanH3, 
BpeMeHa *H3HH B036Y*AeHH~X YPOBHeH HAp./. AnnpoKCHMHpy~a~ ~YHK4H~- CBepT
Ka raycco-noAo6HoH npH60pHoH ~YHK4HH c cyMMOH 3KcnoHeHT. O~HM Afl~ o6eHx npo
rpaMM ~en~eTc~ HcnonbaoeaHHe cne4HanbHOro HHAeKcHoro anropHTMa aaAaHH~ an
npoKCHMHPY~eH ~YHK4HH, no3BOfl~~ero CB~3~BaTb BapbHpyeMWe napaMeTp~ pa3flH4-
H~X KOMnOHeHT HflH ~HKCHPOBaTb HX. 3TO n03BOn~eT npH HaflH4HH npeABapHTeflbHOH 
HH~pMa4HH H36eraTb HeyCTOH4HBOCT• peweHH~, CB~3aHHY~ C norn~eHHeM MeHbWHX 
KOMnOHeHT 60flbWHMH 3a C4eT yeenH4eHH~ aCHMMeTpHH nocneAHHX (KATI) HflH TPYA
HOCT~MH pa3AeneHH~ 6nH3KHX 3KCnOHeHT (LIFT). 

Pa6oTa B~nonHeHa B na6opaTOPHH ~AePH~X npo6neM OH~H. 

Coo6we~~ae 06!.eiUIHeiDioro HHCnrryTa qepiWX accne.o.oaiiiJii. ,Uyi!Ha 1986 

nepeBOA O.C.BHHorpaAOBOH 

Churakov A.K., Tsupko-Sitnikov V.M., Fomlnykh M.l .. 
KAT! and LIFT Programs for Spectrometric Data Processing 
on SM Computer 

Pl0-86-622 

Two programmes for the dialogue processing of spectrometric information 
on CM-type mini-computers are described. KAT! is a programme for approxima
tion of experimental data which can be presented by a superposition of asym
metric Gausslans (separation of components of fission fragments, analysis 
of gamma and X-ray spectra, a- and ~-radiation spectra). LIFT is a programme 
for analysis of time characteristics of processes under investigation (ra
dioactive decay, fluorescent analysis, 1 ifetlmes of excited levels, etc.). 
The approximating function is a convolution of a Gaussian-! ike Instrumental 
function with the sum of exponentials. The common feature for two programmes 
is the use of a special Index algorithm for assignment of the approximating 
function. It allows binding or fixing parameters of different components. 
Thus, if there Is prel imlnary Information, one can avoid solution tnstabil tty 
caused by absorption of smaller components by larger ones due to Increase In 
asymmetry of larger components or difficulty In separation of close exponen
tials (LIFT). 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1986 


