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B pa6oTe [1] npe,!l,JIO)KeH anropttTM o6pa60TKH 3KCilOHeHQHailbHO 

cna,!l,a10mnx BpeMeHHblX cneKTPOB, nopo~aeMblX BTOpHqHI,JMH .H,!l,epHb!MH 

H3JiyqeHH.HMH npII BbICOKOM ypOBHe CTOXaCTnqeCKIIX noMex. OH CBO,!l,HTC.H K 

qucneHHOMY peUieHIIIO 3~aqJi ,!],eKOMil03HUIIII CIIrHana BII,!],a 

M 

F(t) =La,. exp(-.A.,.t) (1) 
m=I 

nyTeM He3aBHCIIMoro onpe,!l,eJieHH.H ,[(eKpeMeHTOB 3aTyXaHH.H A,,, H aMnnttry.[( am c 

IICilOJI£,30BaHIIeM nepeonpe,[(eneHHb!X CIICTeM JIIIHeHHb!X anre6paw1eCKHX 

ypaBHeHIIH, K03q>qmuIIeHTbI KOTOpb!X CO,[(ep)KaT II3MepeHHbie napaMeTI)hI 

IICCJie,[(yeMOro BpeMeHHOro cneKTPa 

fj =f(t)=F(t)+hj =Fj +hj, (2) 

r,[(e hi - cnyqaiiHhie qncna, cooTBeTCTBYJOUIIIe UIYMaM, conpoBo~aromm,1 

II3MepeHIIe, f(t) - BpeMeHHOH CHrHaJI, lfCKa)KeHHbIH UiyMaMH h(t): 

f(t) = F(t) + h(t), (3) 

t1 = ti-I +L1t (j = I + n) - y3nosr,1e TO'IKII, T = n L1t - speMeHHa» 6aJa lf3MepeHHH, 11 

(n > M) - q!ICJIO Y3JIOB (speMeHHI,IX KaHanos). 

ClirHaJibl Bll,[(a (I) OIIHCbIBaIOT speMeHHble cneKTI)bI TeITJIOBbIX HeHTpOH03, 

o6paJyeMb!X B ropHOH nopOJle np!i npoBe.[(eHHII HMIIYJihCHOro HeHTpOHHoro 

KapoTa)Ka (I1HK) [I], »nepHr,1x H3nyqeHHH o6paJuos, ncc,1e)lyeMbIX Ha 

3JieMeHTHbIH COCTaB MeTO.UaMH aKnIBaUIIOHHOro amrnH3a [2), 3aITa3.Uhl8aIOumx 

HeHTpOHOB .ueJI.HmHXC.H ».uep [3] H T.,[(. Ha rrpaKTHKC rrpH atta.JIH3e speMCHHb!X 

crreKTpOB 3H HJIH I1HK He scerna HMeeTCH ontto3Ha'!Ha.H mupopMaum1 o 

KOJIH'!eCTBe 3KCITOHeHUHaJibHblX KOMITOHeHT B CHrHane. flo3TOMY npoue.Jype 

aeKOMII03HUHH c11rnana sII.ua (1) .JOm1rna npemuecrnosaTb rrpouenypa 

onpeneneHH.H 'IHCJia M - KOJIH'leCTBa 3KCITOHeHT B CHrHane. 

© 06b8JlHHeHHbl~ IIIHCTMTyT AJlepHblX "1CCneA083HH~. ,D,y6Ha, 1997 

2 

• 

i\ u 

~ 

/ 

. Ilptt IIOCTI)OeHHH anropHTMa onpe,!l,eJieHHH · M . 6y,!J,eM CJie,!l,OBaTI:; H,!],ee, 

H3JIO)KeHHOH B-pa6oTe [4], Ee3 orpaHttqeHH.H, o6UIHOCTH IIOJIO)KHM n qeTHblM H 

paccMoTpttM CHMMeTpttqHy10 MaTIJHUY G 

F 1 F2 Fn12· 

F2 F· ... • : Fn12+1 3 
G= 

1 ·. (4) 

Fn12 Fni2:t1 Fn-1 

OKa3bJBaeTC.H, 'ITO MaTpttlla G HMeeT n/2-M HyJieBbIX co6cTBeHHbIX 3Haqem1ii H M 
' . J , ,' _, ·, .. ,, '" . 

HettyneBbIX co6cTBeHHb!X 3HaqeHHH [4]. TaKHM o_6pa30M, onpe,!],eJieHtte 'IHCJia 
:;•··· , . . . ' . : "/';; ' . .· . '.; 

3KCilOHeHUJ1aJII,Hb!X KOMIIOHeHT, npe,!l,CTaBJI.HIOIUHX q>)'HKUIIIO F(t), CBO,[(IITC.H K 
\•' ~ ' 

Haxo~eHIIIO qIICJia HeHyneBbIX KOpHeii xapaKTepIICTHqecKoro. MHOroqneHa 
\ 

MaTpttUhl G. 

Iloc-rpottM MaTpIIUY g 

r 

g l 
/1 
!2 

fn 12 

f 2 

J3 

f n I 2 + I 

./ fn/2 j 
f n '.~+I ' 

fn·- I 

. (5) 

Ma-rpttua g npe,!l,CTaBttMa B BII,!l,e g = G + L1g, r,!l,e g - CIIMMeTIJIIqHa.H MaTpttua 

noiJ,euniocTdi II3Mepeimiifi .
1
Ilyc~1, p tt µ -:co6cTBeHHhie 3HaqeH~u{ MtiTpttU G iI 

g. 06oJ'HaqIIr:i: H3MeHeHIIe co6cTBeHHblX' 3HaqeHHll MaTpIIllhl G H3-3a 

3KcnepIIMeHTanhHhlX norpeurnoc;~f qepe3 
Aµ· = µ - p. I13Becnio, qT0 

co6cTBeHHbie .. 3HaqeHII.l.l MaTpHllbI no CBOeMy a6cOJIIOTHOMY 3HaqeHHlO 

orpaHttqeHbI CBepxy HOpMOH MaTI)IIUbI [5]. IIocKOJibKY II3MeHeHIIe co6cTBeHHbIX 
.; ni 
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3HaqeHHtt Aµ orpaHnqnaaercH caepxy, TO Ham1yqrny10 oueHKY ,naer HOpMa, 

no,nqnHeHHaH eBiorn,nOBOH HOpMe BeKTopa. TaKOH HOpMOH HBmleTCH CIIeKTpaJlhHaH 

HOpMa MaTpHUhI, onpe,nemieMaH KaK MaKCilMaJihHOe 113 co6CTBeHHhlX 3HaqeHHH. 

TaKIIM o6pa30M, 3a oueHKY qncna KOMIIOHeHT B pa3ITO)KeHHH cpyHKUHH _f(t) 

cne,nyer npnHHTh qncno co6cTBeHHhIX 3HaqeHnii MaTpHUhI g, npeaocxo,nmunx no 

a6conIOTHOMy 3HaqeHillO CIIeKTpaJihHYIO HOPMY MaTpHUhl norpelllHOCTeH 

H3MepeHHH 11 Aµ 11 en• Ba)l(HhIM CBOttCTBOM ,naHHOro MropnTMa HBITHeTCH TO, lJTO: 

a) qncno m 3KCIIOHeHI.(IlaJihHhIX KOMIIOHeHT HCKa)KeHHOH cpyHKUHilj(t) orpauntJeHo 

caepxy qilcnoM M - TOqHhlM lJIICITOM KOMIIOHeHT a pa3ITO)KeHIIII cpyHKUIIII F(t) n 6) 

npII cTpeMJieunn h(t) K uyn10 nonyqaeMhie 3uaqeHI1H m o6pa3yIOT uey6brnaIOIUYIO 

nocne,noaaTenhHOCTh uen~1x queen, cXOMIUYIOCH K qncny· M. · JJ:auHhitt aJiro'pnTM 

He C~H3aH C HaXO)K,neHilel\i oueuoK napaMeTpOB am II Am, npu 3TOM npoue,nypa 
,:, 

oueHKII qncna KOMIIOHeHT_ ,nOll)l(Ha npe,nrnecTaoaaTh npoue,nype uaxo)K,nemrn 

Ol.(eHOK am II A,,,. 

H3ITO)KeHHhltt aJiropnTM 6hm peaJIH30BaH HaMII B BM,ne cpopTpaH-nporpaM~hl 

II npoTeCTilpoaaH Ha rrpnMepax cpyHKUIIH, npe,nCTaBITHlOIUIIX · co6ott cyMMY 

3KClIOHeHUHaJihHO 3aTYXalOJUIIX KOMlIOHeHT rrpn pa3nnqHhlX ypOBHHX 

CToxacTnqeCKIIX IIOMeX, IIMelOJUHX nyacCOHOBCKOe pacnpe,neneune. B KaqecTBe 

npnMepa rrpnae,neM pe3YflhTaThl MO,nenI1pOBaHI1H TpeXKOMlIOHeHTHOH cpyHKUHII 

3 

Ji= Q L, am exp(-Amt), (6) 
m=l 

r,ne MHO)KIITenh Q 3a,naer rropH,nOK qI1Cna co6hnnii, perncTpnpyeMhIX ,neTeK"ropoM, 
i, , J 

II lI03BOnHeT yrrpaanHTh MO,nenI1poaaHHeM CTaTUCTHKII. B paccMaTpnBaCMOM 

rrpnMepe B3HThl cne,nyIOJUile rrapaMeTphl cpyHKUHII f: a1 = a2 = a3= l; A-1 = 

IO l/MKC, 12 = 4 l/MKC, 13 = 2 llMKC, At= 50 MKC, n = _40 apeMeHHhlX Kauanoa. 
,,,, 

JJ:nH HCB03MYJUCHHOH 4JYHKUHH f TpH Han6onhlllIIC Il3 co6cTBCHHhlX 3HalJCHHH 
,. .. , ·' 

MaTplll.(hl g, rrpo11u,neKCHpOBaHHhIC B rropH,nKe y6hlBaHHH, paBHhI: µ, = 3,134, 
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µ2 = 0,272, µ3 = 0,0097, OCTallhHhIC 17 co6crneHHhlX 3HatJeHIIH h-taTpIIUhl 

OKa3blBalOTCH MeHhWe l 0"1°, T. e. C MaWIJHHOH TOlJHOCTblO paBHhl uynIO. 

Pe3yJibTaTbl oueHKH lJIICITa 3KCIIOHCHUHaITbHhIX KOMllOHeHT np11 pa3ITHlJHOH 

CTCIICHll HCKa)KeHIIH cpyHKUHII f(t) CTaTIICTJiqecKIIMll IlOMexaMIJ npnae,neHhl B 

rn6m1uc: 

Q 106 10' • 102 

µ, 3.131 3.122 3.105 

µ2 0.207 0.222 0.260 

µ3 0.0097 0.0371 0.100 
I 

µ4 0.0011 0.0342 0.085 

,••••••••·• I 
......... 

,, ' .,; 

II -1µ1 I CII 0.0032 0.118 0.370 
't;' 

m 3 2 I 

CTp11 yxy,nweHIIH CTaTHCTHKH, C o,nHOH CTOpOHhl, B03pacTaeT BCJlll'll!Ha 

CIICKTpaJibHOH HOpMbl MaTp111._\bl rrorpewHOCTett 113MepeHHH H, C .npyrott CTOpOHbl, 

YBCJIWIIIBalOTCH co6CTBCHHbie 3Ha'ICHHH µ; MaTpIIUhl g .LI,J~H i>M, r.ne M - TO'IHOC 

3HalJCHIIC lJIICna 3KCllOHCHUHaJihHbIX KOMHOHeHT cpyHKUHH f(t). 8 caMOM ,JJ_CJIC, 

HallpHMCp, 11p11 Q = 103 
113 TpCXKOMIIOHCHTHOH cpyHKUIUI B .naHHOI\I upmtcpc 

MO)KHO Bbl,JJ_CITHTb TOJibKO )]_BC KOMIIOHCIITbl. TionbITKa Bbl).l.CJICHIIH Tpcx KOMIIOHCIIT 

npHBC,JJ_CT K ueyCTOH'IHBOCTH pCWCHHH H IIOJIYtJCHHbIC 11pII 3TOM a~IIIJIIITY).l.b( 11 

,JJ_CKpCMCHTbl 3aTyxaHHH MoryT CYJUCCTBCHHO OTITHtJaThCH OT IICTIIHHblX BCJlll'IUII. 

8 33KJ(lOlJCHHC OTMCTHM, lJTO .naHHblH aJlrOpHTM II03B0JIHCT OIITII~tll311pOBaTb 

BhI6op BpCMCHHOli 6a3bl, WHpllHbl BpeMCHHblX KaHaJIOB II Ha'IaJibIIYIO BpCMCllllYIO 

3a.ncp)KKY 11p11 o6pa60TKC BpCMCHHbIX CIICKTpOB HciiTpoHOB )lJIH !IallJIY'IIIJCli 
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OL(eHKH ar..mmny.n H )J,eKpeMeHT0B_3aTyxaHml KOMnoHeHT cttrnana 3H H 11HK 11p11 
, I ' , , • ·, ' . . . ' 

HMeIOIL(eHC51 CTaTHCTHKe. 
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CrnpueB A.A. H .np. 
Onpe.neneHHe qifcna KOMnotteHT BpeMeHHoro cneKTpa 
».nepttoro 113nyqeHH», npe.ncTaBmuomero co6oii: 
CYMMY y6brna10umx 3KCnotteHT 
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IIpH aHan113e 3KCnoHeHL(HanhH0 cna.na10m11x BpeMeHHhIX cneKTp0B 51.[lepttoro 
HmyqeHH51 He Bcer.na HMeeTC51 O)J,H03HaqHa» lrncpopMaL(H51 0 K0n11qecTBe 3KCll<?HeHT 
B cneKTpe. B .naHHOH pa60Te onncaH anropHTM onpe.neneHH51 qifcna 3KcnoueHT 
B auan11311pyeMOM cneKTpe . 

Pa6orn BhmonHeHa B Jla6oparnp1111 ueii:Tpouuoii: cptt3HKH HM. l1.M.<DpauKa 
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TTepeso.n asTopoB 

Startsev A.A. et al. 
Determination of a Number of Components in Time Spectrum 
of Nuclear Radiation, which is Described by a Sum 
of Decaying Exponents 

18-97-409 

In some cases there is not definite information about a number of exponents 
when the analysis of exponentially decaying spectra is carried out. The algorithm 
which allows one to determine the number of exponents in a spectrum is described. 

The investigation has been performed at the Frank Laboratory of Neutron 
Physics, JINR. 
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