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nonoa 10.n. H .np. P3 - 11243 

¢nyKTYSUHH HHTeHCHBHOCTefi KBCKB.OOB raMMa-nepeXO.OOB npH 

peaoHaHcHoM aaxaare HefirpoHoa a 111 ·113 Cd li 149 Sm 

11 ccne.noaaH raMMa-pacna.n HefiTpoHHbiX s -pe3oHaHcoa H.Oep-MHrneHefi 

111, 113 Cd H 149Sm nyreM aHanHaa ljlnyKTyauHfi aepoHTHOCTH aaceneHHH 

HH3KOne•aWHX ypOBHefi npH pacna.ne pe30HSHCOB, 3KcnepHMeHTanbH~e 

.OBHHble 0 ljlnyKTyBUHSIX HHTeHCHBHOCTefi BTOpH'IHblX raMMa-nepexO.QOB 

cpaBHHBB~TCSI C paCC'IHTBHHblMH no CTBTHCTH'!eCKOfi TeopHH, 

CTaTHCTH'!eCKH 3HB'IHMoe npeBbil!leHHe ljlnyKTyauHfi HHTeHCHBHOCTH 

BTOpH'IHblX raMMa-nepeXO.OOB Ha~5 gpe.OCKB3BHHSIMH CTBTHCTH'IeCKOH TeOpHH 

06HapylKeHO .OnH KOMllSYH.O-H.Opa Sm, HBXO.OHillerOCSI B pafiOHe MBKCHMyMa 

HefiTpOHHOH CHnOBOH ljlyHKUHH, H He 06HapylKeHO .Onl'l l'I.Qep Cd, HBXO.OHillHXCSI 

B paHOHe ee MHHHMYMS, 

p a6oTa BblllOnHeHa B Jla6opaTOpHH HeHTpOHHOH ljJH3HKH 0J1 fll1. 

Coo6weHHe 06'beLIHHeHHoro HHCTHTyTa smepHbiX HCcneaoaaHHll. Dy6Ha 1978 

Popov Yu.P. et al. 
P3 - 11243 

Intensity Fluctuations of Gamma-Transitions 
at Resonance Neutron Capture in 11 1.113 Cd and 149sm 

An investigation of the gamma-decay of neutron s -resonan-
ces of the target nuclei 11 1. 113 Cd and 149 Sm is carried out by 
means of the analysis of fluctuations of the probabilities of popu
lating the low-lying levels after the decay of resonances. The 
experimental data on the intensity fluctuations of secondary gamma
transitions are compared with those calculated in the frame 
of the statistical theory. 

From this point of view of statistics the intensity fluctua
tions of the secondary gamma-transitions exceed those, predic
ted by the statistical theory, for the compound nucleus 150 Sm in 
the vicinity of the maximum of the neutron strength function and 
do not exceed for the nuclei Cd near the minimum of this 
function. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1978 
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1. BBEJ(EHHE 

)l.onroe BpeMH lliHpOKHH Kpyr 3KCnepHMeHTaJibHbiX ,IJ.aH· 

HbiX no B3aHMO,lJ.eHCTBHlO pe30HaHCHbiX HeHTpOHOB C H,IJ.

paMH He 6e3 ycnexa HHTepnpeTHpOBaJICH C TI03Hl1HH CTa

THCTHlJ.eCKOH TeopHH. 0,IJ.HaKO B nocne,IJ.HHe rO,IJ.bl BCe Y.ame 

nOHBJIHIOTCH 3KCnepHMeHTaJibHhie pe3yJILTaTbl, He yKna

,lJ.biBalOlUHeCH B paMKH npe,IJ.eJILHOH CTaTHCTH~eCKOH TeopHH. 

4aCTb H3 HHX, ,IJ.JIH cpaBHHTeJILHO nerKHX (A< 100) H OKOJIO" 

MarHlJ.eCKHX H,lJ.ep, HaXO,lJ.HT CBOe Ofi'bHCHeHHe /HHOr ,IJ.a CKO

pee KalJ.eCTBeHHOe, Y.eM KOJIHlJ.eCTBeHHOe/ KaK npOHBJieHHe 

npOCTbiX THnOB B3aHMO,IJ.eHCTBHH /CM., Hanp., /1 /. )J.ITH 

6onee TH)f(eJILIX H,IJ.ep KapTHHa, BH,IJ.HMO, CJIO)f(Hee. Il03TOMY 

O,IJ.HHM HJ aKTyanLHhlX BOnpOCOB ~OBpeMeHHOH HeHTpOHHOH 

$H3HKH HBJIHIOTCH nOHCKH, H3ylJ.eHHe H CHCTeMaTHJauHH 

HeCTaTHCTHlJ.eCKHX 3$~eKTOB npH B3aHMO,IJ.eHCTBHH Me,IJ.neH

HbiX HeHTpOHOB C H,IJ.paMH. 

~hi npe.rtnpHHHJIH noHCKH HecTaTHCTHY.eCKHX 3$$eKTOB 

B peaKuHH (n, y) nyTeM Ha6nJO,IJ.eHH.R ~nyKTyauuH: oT peJo

HaHca K pe30HaHCY BepOHTHOCTH JaceneHHH HH3KOJie)f(alllHX 

cocTOHHHH ,IJ.OY.epHero H,IJ.pa. Ecrru BI<na,IJ. npHMoro raMMa

nepexo,IJ.a B JacerreHHOCTh 3Toro ypoBH.ll Man, TO yY.acTHe 

MHOrHX B03MO)f(HbiX KaCKa,IJ.OB raMMa- nepeXO,lJ.OB B Jace

neHHH ,IJ.aHHOrO COCTOHHHH eCTeCTBeHHbiM. o6pa30M ycpe,IJ.HJI.

eT <iJnyKTyauHH HHTeHCHBHOCTeH nepeXO,IJ.OB no OT,IJ.eiTLHbiM 

KacKa,IJ,aM. Tai<HM o6paJOM, y,IJ.aeTCH cymecTBeHH-o cyJHTL 

<iJnyKTyauHH 3aCeJieHHOCTH HH3KOJie)f(alli,.HX COCTO.IIHHH, ,11.0-

nycKaeMLie CTaTHCTH'IeCKOH TeopBeii, B lJ.aCTHOCTH, ITO 

cpasueHHIO c pacnpe,IJ.eJieHBeM Tioprepa-To.Maca 
12

/. 3ro 

,lJ.OJnKHO OfiiTCPiHTb TIOHCKH HeCTaT.HCTHlJ.e·CKHX 3~KTOB. 
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B pa6ore 
13

·· npu H3y'IeHHH llJnyKryau;uif or pe3oHaHca 
K pe30HaHcy HHTeHCHBHOCTeH BTOpH'IHbiX raMMa- nepexo-

148 
.n.oa cocTaBHoro x.n.pa Sm 6LinO anepBLie o6uapy)l(eHo, 
'ITO 3KCnepHMeHTaJibHWe llJnyKTyau;HH 3aMeTHO npeBWlliaiDT 
3Ha'-leHHH, paCC'-IHTaHHbie no MO,D.enHM CTaTHCTH'IeCKOH Teo
pun. 4ro6w onpe.n.enHTL, He xanxercx nu 3TOT pe3ynLTaT 
cny'-laHHWM, H nonwTaTbCH nOHHTb npH'-IHHy TaKOrO HBne
HHH, MLI pemu.rru uccne.n.oaaTL 3TOT 3lPlPeKT .n.nx .n.pyrux 
x.n.ep. HaMH 6Lino BLI6pauo coce.n.uee c uccne.n.oaaHHLIM 
KOMnayH,D.- H,D.pO 150 Sm, HaXO,D.HII.J;eeCH B o6naCTH MaKCHMyMa 
CHJIOBOH lPYHKUHH ,D.JIH S -ueifTpOHOB, H ,D.Ba H30Tona Ka,D.
MHH /KoMnayH,D.-H,D.pa 112Cd H 114Cd/ B paHOHe ee MHHH
MyMa. 

2. 3KCIIEPHMEHT 

B uacroBmeif pa6ore uenocpe.n.craeuuo or pe3ouauca 
K pe3ouaucy uccne.n.oaanucL llJnyKryauuu HHTeucuauocreif 
BTOpH'-IHbiX raMMa- nepeXO,D.OB Me)I(,D.y pa3JIH'IHbiMH HH3KO
Jie)l(aii.J;HMH COCTOHHHHMH KOMnayH,D.- H,D.pa, 3acenHeMWe KaC
Ka,D.HLIMH raMMa-nepexo.n.aMu. 

113MepeHuH npoao.n.unucL ua peaKTope HEP-30, pa6o
TaameM B 6ycrepuoM pe)I(HMe. HeifrpoHHLie pe3oHaHCLI 
$uKcupoaanucL no apeMeuu nponera c pa3pemeuueM 70 HCIM 
/u3Mepeuue c 

149 Sm/ u 35 HciM ( 111 •113 Cd). CneKTpoMer
pux raMMa- ny'-leH ocymecranBnacL c noMOIULID Ge (Li) .n.e-

3 
TeKTOpa 06'beMOM 83 CM .llpu H3MepeHHHX HCnOJib30BanHCb 
o6pa3I.J;bl B BH,D.e OKHCH CaMapuB-149 TOJIII.J;HHOH 4,0x 10 - 3am/6. 
H MeTannuqecKoro Ka.D.MHH ecTeCTBeuuoro H30Tonuoro co
cTaBa Tonmuuoif 2,3x10-5am/6. Peu;uKnH'IHLie ueifTpOHLI 
OTlPHJibTpOBWBaJIHCb Ka,D.MHeBOH nnaCTHHOH TOJIII.J;HHOH 1 MM, 
pacnOJIO)I(eHHOH B ny'IKe HeHTpOHOB nepe,D. KOJIJIHMaTopaMH. 
Yron Me)I(,D.y HOpMa.llbiD K noBepXHOCTH o6pa3u;a H HanpaB
neHHeM BLineTa perHCTpHpyeMbiX KBaHTOB 6Lin paBeH B Cpe,D.
HeM 30° .)J.ByMepHbiH cneKTp /BpeMH nponeTa - aMnJIHTy,D.a 
HMnynLca/ 3anHCbiBancH Ha MarHHTHYID neHTY ,D.JIH nocne
.D.YIDII.J;ero nony'IeHHH aMnJIHTY.D.HbiX cneKTpOB B OT,D.eJibHbiX 
peJouaucax. 

llpHMepbl nonyqeHHbiX raMMa- cneKTpOB npHBe,D.eHW Ha 
puc. 1 H 2. TaM )l(e .n.aua cxeMa ypoaueif, .n.nH KOTOPLIX 
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Puc. 1. Y>~acmoK zaMMy- cneKmpa, U3MepeHHozo e pe3oHaH
ce 4,98 3B e peaKtiUU 49 Sm(n .y}lr~Gsm I n - HOMep 
KaHaAa, NY - KOAU'lecmeo omc'lemoe e KaHaAel. 
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Puc. 2. Y'lacmKu zaMMa- cneKmpoe, U3MepeHHblX e pe3o
HaHcax 27,5 u 63,7 3B e peaKl#UU lllcd(n.y)ll~Cd u 
113 Cd (n. v) 114 Cd coomeemcmeeHHO In- HOMep KaHaAa, 
Ny - KoA'ut~ecmeo omct~emoe e KauaAel. 
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onpe,neJI.!lJIHCb cPJIYKTyau;HH 3aCeJieHHOCTH. libiJIH npoaHa

JIH3HpOBaHbl cneKTpbl raMMa-ny'leH H3 BpeMeHHblX HHTepsa

JIOB, COOTBeTCTBYIOIUHX 19 pe30HaHCaM B CJiyl.Jae 149 Sm H 

12 pe3oHaHcaM- 11 1cctu 113cct.l13 JTHX cneKTpos onpe

.nen.HJIHCb nJIOll.(a,!l.H HaH60Jiee HHTeHCHBHblX BTOpH'IHblX raM

Ma-nepexo.nos. )J,nH aHaJIH3a clJnyKTyauuii 3aceneHHOCTH 

HCnOJib30BaJIHCb 6 raMMa- nepeXO,!l.OB B KOMnayH,n- H,npax 

150sm, 114cct H 5 nepexo.nos - a .11,npe 112 Cd l1HTe.Hcus

HocTH B Ka)l{,!l.OM H3y'laeMOM pe30HaHce 6hlJIH HCnpaBJICHhl 

Ha BKJia,n COCC,!l.HHX pe30HaHCOB C y'leTOM XO,!l.a cPYHKUHH 

pa3perneHHH no speMeHH nponeTa H xo.na cel.feHHH 3axsaTa. 

3. OEPAEOTKA PE3YJibTATOB 

)J,JIH aHaJIH3a cPJIYKTyaUHH 3aCeJieHHOCTH HH3KOJie)l(all.(HX 

ypoBHeii Heo6xo,nHMO onpe.nenHTb nnoma.nb H ee ornH6Ky 

,!l.JIH Ka)l{,!l.OrO nHKa, COOTBCTCTBY!Oll.(ero raMMa- nepexo,naM 

c JTHX ypoBHeii. llnoma.nh nHKa H ee norpernHoCTb onpe.ne

Jl.!lJIHCb no napaMeTpaM annpOKCHMHpy!Oll.(eH KpHBOH, B Ka

l.JCCTBC KOTOpOH HCnOJib30BaJiaCb cPYHKUHH raycca C 3KCno

HeHu;HaJibHblM "xsocToM" 4 .nnH onucaHHH an napa TypHoii 

cPOPMbl raMMa- JIHHHH, H nOJIHHOMHaJibHaH cPYHKJ..(HH nepBOH 

HJIH BTOpOH CTeneHH - ,!l.JIH OnHCaHHH no,nJIO)l(KH no,n nHKaMH. 

llapaMeTphl annpoKCHMHPYIOIUCH KPHBOH onpe.nen.HJIHCb .nnH 

Ka)l{.noro aHaJIH3HpyeMoro yqacTKa cneKTpa B Ka)l{,!l.OM HeHT

pOHHOM pe3oHaHce. 

llpH o6pa60TKe pe3yJibTaTOB BblHCHHJIOCb, 'ITO BeJIH· 
') 

'IHHa x N. xapaKTepH3YIOIUaH Kal.feCTBo no.nroHKH, cucTe-

MaTH'leCKH rrpeBbllllaeT 3Hal.feHHe, COOTBeTCTBYIOIUee 'IHCJIY 

CTeneHen cso6o.nw f. B TaKHX cnyqaxx npHHHTO onepupo

BaTb C nOJIHOH OlllH6KOH at . nonyqaeMOH H3 CTaTHCTH'lec

KOH a , KaK/5 : 
st 

a2 
t 

<) 

X"' 
=y- u 2 

st /1/ 

BeJIH'IHHa CHCTeMaTH'leCKOH OlllH6KH, BKJIIO'leHHOH B non

HYIO OlllH6Ky at , o6yCJIOBJieHa pa3HHUeH Me)l{,ny clJopMaMH 

annpoKCHMHPYIDIUeii KpHsoii H peaJibHOH clJopMoii annapa

TypHoro cneKTpa. B cnyqae o.nHospeMeHHhiX H3MepeHHH 

6 

(', 

raMMa-crreKTPOB B pe3oHaHcax /KaK onHcaHo Bbillle/ cne

,nyeT O)I{H,na Tb, 'ITO an napa TYPHbie clJopMhl crreKTPOB no.no6-

Hbl; 3TO ,!l.OJI)I{HO lipHBO,!l.HTb K CHJibHOH KOppeJIHUHH CHCTe

Ma TH'ICCKHX OlllH60K liJIOll.(a,neH O,!l.HHX H TeX )l{e liHKOB 

s pa3HhlX pe3oHaHcax. Mo)I{HO noKa3aTb, 'ITO B cnyqae 

nOJIHOH KOppenHUHH CHCTeMa TH'ICCKHX OlllH60K crrpaBe,!l.JIHBO 

Bblpa)I{CHHC: 

•> 
M(xN)=atr11N 

~ y /2/ 

3.nech a H {3 - nono:>KHTeJibHbie KOHCTaHTbi, a LN y 
cyMMa •IHCJia HMnynbCOB Ha anrrpoKCHMHpOBaHHOM yl.faCTKe 

cneKTpa. llpHMep TaKOH 3aBHCHMOCTH npHBe,neH Ha pUC. 3. 
Bu,nHo, 'ITO JKcnepHMeHTaJibHbie ,naHHbie MO)I{HO onucaTb 

JlHHeHHOH 3aBHCHMOCTbiO. 

149 Sm(n,1l 150 sm 

+ 
')(} 

T 

Jlt=4" 

0 2 4 6 e 
l:Nl' · 105 

Puc. 3. IlpuMep 3aeucuMocmu KpumepuJI Ka~ecmea noozoHKU 
cneKmpa x 2 .-f om nAo~J~aOu LNy yt~acmKa U3Mepenno
zo zaMMa- cneKmpa, cooepJICaiJieZo nuK 333,9 K:JB OAJI 
pe3oHancoe 14 9 sm. 
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OnpCACllHM AHCnepCHIO paJHOCTH OTHOWCHHH HHTCHCHB

HOCTCH j -Toil naphi raMMa-nepexoAOB ATIH peJonaucoB 

HOMCp i H HOMCp it-1, KaK: 

2 2 M[(R 11 -R ) ]=(a 
1 l .] s t 

2 t a 
i ~1 s t i 

2 t2a ) 
p-'T /3/ 

3ACCh a!ft - AHCnepCHH OTHOWCHHH nllOIII.aACH nHKOB R , 
OIIpCACllHCMaH CTaTHCTH'iCCKHMH norpeWHOCTHMH napaMeT

pOB anrrpoKCHMHPYIOIII.eii KPHBOH, a a~-T - 3KcnepuMeu

TanhHaH AHCnepCHH OTHOWCHHH HHTCHCHBHOCTCH BTOpH'iHhiX 

raMMa- nepe XOAOB, o6ycnOBllCHHaH $nyKTyaU.HHMll WHPHH 

IICpBH'iHhlX raMMa- nepCXOAOB. 
2 

OnpeACllCHHC BCllH'iHHhl a p- T npOHJBOAHllOCh MCTO-

AOM MaKCHManhnoro npaBAOnOA06HH. B Kal.feCTBe lPYHKU.HH 

npaBAOllOA06HH HCnOllhJOBanOCh MHOrOMCpHOC HOpMallhHOC 

pacnpCACllCHHC :s:: 

L --eonst exp[ - L(AR.'TB- 1,\R) l (detB. )--~ /4/ 
J 2 J .] 

--> 
3ACCh 1\R - BCKTop- CTOn6eu., N --1 - KOMnOHCHThl KOTO-

poro onpCACllCHhi COOTHOWCHHCM 1\R i j •c (R H l- R i ) .] a 

B - KOBapHaU.HOHHaH MaTpHU.a, 3llCMCHThi KOTOpOH paBHhl -· ~ MaTeMaTH'iCCKOMY O)I(HAaHHIO npoHJBCACHHH ( ;\ R '\ R T ) , 
2 2 

Bhipa)I(CHHOMy qepeJ AHCnepCHIO ap:._T H AHCnepCHH ast 

AllH COOTBCTCTBYIOIII.HX pCJOHaHCOB, N - 'iHCJIO peJOHaHCOB. 

llorpCWHOCTh BCllH'iHHhi ap-T onpCACllHllaCb MCTO)J,OM 

MoHTe-Kapno - reuepupoBanueM cnyqaiiuwx ua6opoB, co

OTBCTCTBYIOIUHX Bhipa)I(CHHIO /3/, H onpCACllCHHCM OWH6KH 

Au r.-T HJ nonyqeuuoro c ncnonhJ~o~auueM /4/ ua6opa cny

'laHHhiX MOACJIHpOBaHHhiX JHal.fCHHH a T 
P-

4. PACqETBEHHqHHM~HYKTYAaHH 
OTHOHIEHHH HHTEHCHBHOCTEH 
BTOPHqHbiX FAMMA-IIEPEXO~OB 

MeTOAHKa pacqeTa JaceneuuocTH HHJKOllC)I(amux ypoa

ueii H AHCnepCHH OTHOWCHHH HHTCHCHBHOCTCH BTOpH'iHhiX 

raMMa-nepCXOAOB, OCHOBaHHaH Ha MOACllHpOBaHHH pacnaAa 

KOMnayHA- COCTOHHHH B npeAnOllO)I(CHHH npHMCHHMOCTH CTa

THCTH'iCCKOH TCOpHH, ACTaJihHO OnHCaHa B pa6oTaX /3,7 1 

8 

"' 

.. 

0CHOBHaH HeonpCACllCHHOCTh TaKOrO paC'iCTa CBHJaHa 

C HC06XOAHMOCThiO HCnOJihJOBaTh KOHKpCTHhiC MOACJIH AJIH 

onucaHHH npou.ecca pacnaAa KOMnayHA- HApa. B AaHHOH pa-

60TC 3KCnepHMCHTallhHhiC pCJYllhTaThl cpaBHHBaiOTCH C 

pac'ieTaMH, ucnonhJYIOIII.HMH CllCAYIOIII.HC npOCThiC MOACllH 

ATIH onucaHHH: 
I. llnoTHOCTH ypoBneii HH)I(e 3Hepruu CBHJH ueiiTpo-

ua: 8,9, 

"<I>" - MOACllh $epMH- raJa; 

"11" - ucnapHTCllhHaH MOACllh. 

II. 3uepreTH'iCCKOH JaBHCHMOCTH napu.uanhHhiX raMMa

wupnH 8 /. 

"B" - MOACllh BaHCKOn$a AllH BCCX HCnOllhJOBaH

HhiX B paC'iCTC MYllhTHnOllhHOCTCH raMMa

nepeXOAOB, 

"r" - rnraHTCKHH 3llCKTpH'iCCKHH AHnOllhHhlH pe

JOHaHC jr3).1.P I ATIH El -nepexoAOB n MoAenh 

BaiicKon$a ATIH Ml-u E2 -nepeXOAOB. 

0THOCHTCJihHaH HOpMHpOBKa HHTCHCHBHOCTCH nepeXOAOB 
~ H'OS 

paJHOH MYllhTHnOllhHOCTH AllH KOMnayHA- HApa 'lll ocy-

III.CCTBllHllaCh no 3KCnepHMCHTaJJhHhiM COOTHOWCHHHM HHTCH

CHBHOCTCH nepeXOAOB 3THX MYllhTHnOllhHOCTCH: 
10

/B o6naCTH 

3Hepruu nepexoAOB E y = 6,6-: 7,2 M:JB; ATIH KOMnaynA

HApa 114 Cd - no AaHHhiM pa6oThi 
11 

ATIH o6nacTH 3Heprnii 

nepexoAOB EY = 6,6 c 9 M:JB. 
B AHanaJonax 3Hepruit BoJ6Y)I(ACHHH HH)I(C 2,3 M:JB 

AllH 150 Sm u 2,9 M:JB ATIH 
114 Cd ncnonhJOBanach 3Kcne

pHMCHTallhHaH CXCMa 12 ypOBHCH H 3KCnepHMCHTallhHhlC 

BCpOHTHOCTH raMMa-nepeXOAOB MC)I(AY 3THMH ypOBHHMH. 

llapaMeTphi, onpeACllHIOIII.He nnoTHOCTh ypoBHeii B MOAenu 

$epMu- raJa, B3HThi HJ pa6oThl 
8 

. B 3TOH )I(C pa6oTe 

npHBOAHTCH AaHHhie pac'ieToB, noJBOllHIOIII.He ou.eHHTh wupu

HY ruraHTCKOrO 3llCKTPH'iCCKOrO AHnOllhHOrO peJOHaHCa 

no noJIHhiM raMMa-wnpuHaM HeiiTpOHHhiX peJouaucoB. 3uep

rnH r 3).1,P onpeACllHnaCh no Bhlpa)I(CHHIO 
8 

': 

E ·<163(NZ)
112 

A-
413 

M:JB. 1 R , 

llapaMeTphi ucnapuTenhHOH MOAenu ATIH caMapnx BJHThi 

HJ pa6oThi 
13

· . ATIH 114 Cd npHHHThi cneAYIOIII.He JHa'leHHH: 

T
0 

= 0,74 M:JB, E 0 = -0,13 M:18. llocKonLKY paccToHHHe 

MC)I(AY pe30HaHCaMH, 3HeprHH VBHJH HCHTpOHa H I,;XCMhl 

Q 



v t12cct 114 
HHJKone*amnx ypoaHeH ~nH H Cd npn6nnJHTenbHO 

COBna~aiOT, TO H pacl.J.eTHbie 3Hal.J.eHHH OTHOCHTenbHbiX 

<iJnyKTyaUHH (ap-T 'R) .J ~nH 112
Cd npHHHTbl TaKHMH *e, 

KaK H ~nH COOTBeTCTBYIOmHx ypoBHeH KOMnayH~- H~pa 114 Cd. 

5. PE3YJibTATbl H3MEPEHHH 

4T06bi y6e~HTbCH B OTCYTCTBHH CHCTeMaTHl.J.eCKHX OUJH· 

6oK, KOTOpbie MOrnH HCKa3HTb pe3ynbTaT, MeTO~HKa JK· 

cnepHMeHTa 6bina npoMo~ennpoBaHa B o~HHaKOBbiX ycno

BHHX Ha pa~noaKTHBHbi::{ HCTOl.J.HHKax 
22 Na , 6° Co , 

4° K , 
137c Tl _ 

S ,acno cneKTpOB H HHTeHCHBHOCTH nHKOB npHOnHJH· 

TenbHO COOTBeTCTBOBaJIH 3KCnepHMeHTanbHbiM ycnOBHHM 

H3MepeHHH Ha CaMapHH. flo nony'l.eHHbiM BenHl.J.HHaM OT

HOllleHHH HHTeHCHBHOCTeH raMMa-nHHHH H HX CTaTHCTH· 

l.J.eCKHM OlllH6KaM U 8 t C HCnOnbJOBaHHeM npHHHTOH <iJyHKUHH 

npaB~ono~o6HH L I 4/ Bbil.J.HCnHnacb BenH'I.HHa, onpe~eneH

HaH Bbillle KaK aP··-T j" v Ycpe~HeHHoe nov 15 BOJMO*HbiM 

KOM6HHaUHHM OTHOllleHHH HHTeHCHBHOCTeH 3Hal.J.eHHe OT

HOCHTenbHbiX 3KCnepHMeHTanbHbiX <iJnyKTyaUHH < ((J p-T "R' )i 
paBHO /0,12±0,10/o/o, 'ITO COBMeCTHMO C HCTHHHbiM 3Ha

l.J.eHHeM, paBHblM HyniO. 

5.1. H3omonbl KaOMUJI 

llpHMepbl 3KCnepHMeHTanbHblX OTHOllleHHH HHTeHCHB· 

HOCTeH raMMa-nepeXO~OB npHBe~eHbl Ha puc. 4,5. ropa-

30HTanbHbie nHHHH Ha pHCYHKaX COOTBeTCTBYIOT 3Hal.J.e

HHHM R"'~R.'> ±ap-T, r~e- R,- cpe~Hee JKcnepnMeHTanb

Hoe JHal.J.eHHe OTHollleHHH, onpe~eneRHoe no peJoHaHcaM 

C XOpOlllO H3BeCTHblM CnHHOM, a ap-T B3HTO H3 paCl.J.eTOB 

no CTaTHCTHl.J.eCKOH TeOpHH /Mo~enH r3)l,P H <iJepMH· raJa/. 

CornacHo 3THM pacl.J.eTaM, no~TBeP*~eHHbiM 3KcnepHMeH

TOM, pa3HOCTb cpe~HHX OTHOllleHHH HHTeHCHBHOCTeH BTO" 

pH'I.HbiX raMMa-nepexo~oB ~nH peJoHaHcoa paJHoro cnHHa 

B 6onblllHHCTBe cny'l.aea cymecraeHHO npeBwlllaeT JHal.J.e· 

HHe BenHl.J.HHbl HX <iJnyKTyaUHH. ll03TOMY 6onblllOe OTKJIO· 
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Puc. 4. BeAU'lUHa R i 1 cc I (0 1 )/I (2 1 ) 6 3Q6UCUMocmu om :mep-
zuu pe30HQHC06 jpea1<!4UJI 111Cd(u,y)112Cd /,/En-
6 :JB/. 

+~ 
('J -

Q10 

0,08 

':+~ 0,06 
0 

0,04 

113Cd(n,l') 114Cd 

I J~t H -

-

t + f J1t = 1+ 
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Puc. 5. BeAU<~UHa Rq = I ( Ot/I(2~)6 3Q6UCUMocmu om :JHep
zuuB/pe3oHaHC06 jpeilK!4UJI 113Cd(n,y)114Cd), /, /En-
6 3 . 
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HeHHe OTHOllleHHH R ij )J,JIH )J,aHHOrO pe30HaHea OT epe)J.

Hero, onpe)J.eJieHHOrO no )J.pyrHM pe30HaHeaM e XOpOlliO H3-

BeeTHbiMH enHHaMH, MO)I(eT 6biTb eJie)J,eTBHeM TOrO, liTO 

3TOT pe30HaHe HMeeT )J.pyrHe 3HalleHHH enHHa, lleTHOeTH 

HJIH HBJIHeTeH )J.y6neTOM. B HallleM enyllae TaKoH 3$¢eKT 

Ha6nm)J.aeTeH JJ.JIH )J.Byx pe3oHaHeoa Ka)J.MHH-113 /e Eo 
18,3 H 56,1 :JB/. EenH npe.D;noJIO)I(HTh, liTO 3TH pe3o

HaHebi HMeiDT enHHbl J c~1 H J =0 eOOTBeTeTBeHHO /KaK 

yeTaHOBJieHo B 113 -' I H noJIO)I(HTeJibHYID lleTHOeTb, TO ae

pOHTHOeTb enyllaHHOrO OTKJIOHeHHH OT epe)J,Hero, onpe)J.e

JieHHOrO no )J.pyrHM pe30HaHeaM e J rr =1+ H J" =0,+ )J.JIH 

HeKOTOpbiX nap OTHOllleHHH OKa)l(eTeH OlleHb MaJIOH /eM. 

111Q6/l. 1/. 3aMeTHM, liTO 3TH pe30HaHebi HMeiDT )J,OeTaTOli

HO MaJiyiD npHBe)J.eHHyiD HeHTpOHHYID lliHpHHY 
1141 ; B03MO)I(

HO, liTO 3TO - p -pe30HaHebi. 

Cpe)J.HeB3BemeHHble OTHOeHTeJihHble <ap-T/< R>> 3K-

enepHMeHTaJibHble H paeqeTHble ~JIYKTyaQHH HHTeHeHBHO

eTeH BTOpHliHbiX raMMa- nepeXO)J.OB npHBe)J.eHbl B ma6/l, 2. 
M3 pe3yJibTaTOB HalliHX H3MepeHHH ene)J.yeT, liTO eTa

THeTHlleeKaH TeOpHH B npe)J.eJiaX TOliHOeTH 3KenepHMeHTa 

YJJ.OBJieTBOpHTeJihHO npeJJ.eKa3blaaeT 3HalleHHe ~JIYKTyaQHH 
)J.JIH pe30HaHeOB Ka)J,MHH e J" =1 + , HO eTaTHeTHlleeKaH 

TOliHOeTb 3KenepHMeHTa He n03BOJIHeT e)J,eJiaTb 3aKJIID

lleHHH 0 TOM, KaKaH MO)J,eJib paena)J,a KOMnayH)J,- eoeTOHHHH 

JIYllllle onHehiBaeT npoqeee paena)J.a JJ.JIH 3THX HJJ.ep. 

llOJIYliHTb KaKHe-JIH60 eBe)J.eHHH 0 npHMeHHMOeTH eTa

THeTHlleeKOH TeOpHH K paena)J.y KOMnayH)J.-COeTOHHHH Ka)J,

MHH-113 e J
17 

=0+ He y)J,aeTeH H3-3a nJIOXOH eTaTHeTH

lleeKOH TOliHOeTH H MaJIOrO KOJIHlleeTBa pe30HaHeOB )J.aHHO

ro enHHa. 

3aMeTHM TaK)I(e, liTO BKJimlleHHe pe3oHaHeoa c E 
0 

= 
= 18,3 H 56,1 3B B o6pa6aTbiBaeMbie Ha60pbl eyiQeeTBeHHO 

H3MeHHeT 3KenepHMeHTaJibHbie pe3yJibTaTbl /eM. 111Q6/l. 2/. 
3TO - )J.OnOJIHHTeJibHOe nO)J,TBep)I()J,eHHe HX oeo6ou npHpO)J.bl 

no epaaHeHHID e s- pe3oHaHeaMH. 

5.2. CaMapuii-149 

llpHMepbl H3MepeHHbiX OTHOllleHHH HHTeHeHBHOeTeH raM-

Ma- nepeXO)J.OB B KOMnayH)J,- H)J,pe 
150 Sm npHBe)J,eHbl Ha 
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Ta6Auija 2 

Cpe.nuue OTHOCHTeJihHLie 4JnyKTyauuu 
OTHOWeHHH HHTeHCHBHOCTeH BTOpHl.JHhiX 

a ' R' · P-T 
raMMa- nepexo.noo 

AJUI s -pe3ouaucoo .11,nep 
149 

Sm u 111. 11~~ Cd /B 11/o/ 

;,~ 

4-

3-

r+ 

o+ 

r+ 

Pac'le1', 110Jl8D; 3JtcuepJDieH1' 
~r H+r ~B H+B . 

2,42±o,33 1,37 0,69 0,67 0,44 

2,81 1,52 I,IE 0,68 3,6¢0,54 

4,7 4,1 2,2 2,0 2,&±1,3 

7,oo±o,8,a> 

6,8 6,0 3,5 4,1 -1,3±2,1 
14,1±1,8 ~) 

4,4 3,9 2,1 1,8 3,~1,2 

a/ BKJIIOl.feH pe3ouauc c E 0 = 18,3 :JB. 
6/ BKJIIOl.feH pe Jouauc c E 0 = 56,1 :JB. 

Kama~ 
.ll,lij)O 

150 Sm 

114Cd 

n2cd 

puc. 6. ropH30HTaJihHble KOpH,nOpbl TaK )f(e, KaK H Ha 
pUC. 4,5 , COOTBeTCTBYIOT 4JnyKTyai.I,HRM, O)f(H,naeMhiM no 
MO,neJJJIM r3,l].P H 4JepMH- ra3a H npHBe,neHHhiM K 3KCnepu

MeHTaJihHOMY cpe.nueMy < R > . 
llpu onpe.neneuuu 3KcnepuMeHTanLHhiX 4JnyKTyauuH: H3 

ua6opa ucKJIIOl.feHLI pe3ouaucLI c E 0 = 8,9; 14,9 u 24,8 :JB. 
llepBbie .nsa, no ,naHHhiM pa6oT '15 · 16/JIBJIJIIOTC.Il ,ny6neTaMu; 
pe3ouauc E 0 = 24,8 :JB c J ~4 nnoxo pa3peweu oTuocu
TenhHO peJouauca c E 0= 25,1 :JB, HMeiOmero cnuu J = 3 . 

Cpasuusa.11 3KcnepuMeuTanLHhte u TeopeTH'lecKue oueu
KH OTHOCHTeJibHhiX ¢nyKTyai.I,HH, npHBe,neHHhie B 11106/1. 2, 
MO)f(HO C,neJiaTh 3aKJIIOl.JeHHe 0 HaJIHl.JHH CTaTHCTHl.JeCKH 

I' 
I 

149Sm(n,y) 150Sm 

0,07 

·-N 

-.:::: Q06 
:., 

j_ t ~ J"= 3- 1 
j I[ J 

i t t ~I ' 
.· t r l -* 

T TJ"=4- I 

0,05 
10 20 30 40 En 

149Sm(n,1) 150Sm 

0,5 

J"" =4-

,.-----;;-
~ 

t;" 
0.4 

'---·-

''~ 
J" = 3-

. • 

10 20 30 40 En 

Puc. 6. BeAu~uHbl RiiTl(4t")/I(~;) u Rif' ~I(a-)/1(2 11 ) 8 3a-
8ucuMocmu om :JHep2uu pe3oHaHC08 /peaKijUJI 149Sm(n, y ) 
150 Sm /,I En- 8 :JB/. 

3Ha'IHMoro npeBbiWeHHJI 
B KOMnayu,n-.ll,npe 

150 Sr:t 
qecKoH: Teopuu. 

6. 3AKHJO l.JEHHE 

3KcnepuMeHTaJihHhiX 4JnyKTyauuH: 
Ha,n npe,nCKa3aHHRMH CTaTHCTH-

HaMH o6uapy)f(eHo eTa THCTHl.feCKH 3Ha'IHMoe npeBLiwe
HHe <lJnyKTyauuH: 3aceneuuocTH HH3KoneiKali.I,HX yposueH: npu 

~ 149 
pe30HaHCHOM 3aXBaTe HeHTpOHOB B Sm; B TO iKe BpeMJI 
B npe,nenax TOl.JHOCTH 3KCnepuMeHTa npeBbiWeHHJI <iJnyKTya
I.I,HH ,nJIR .11,nep Ka,nMHJI, HaXO,nJIII.I,HXCH B paHOHe MHHHMyMa 
S0 , ue o6uapy)f(eHo. 

15 



3$$eKT yCHJieHHH $nyKTya~HH JaCeJJeHHOCTH HH3KOne

)l(aJ.UHX ypoaueil, o6Hapy)l(eHHhli .nn11 11.rtep, uaxo,IJ,R:ll.UfXC.R 

B paHOHe MaKCHMyMa S0 , MO)I(HO 06DJICHHTb HallH"'HeM 

XOT Jl 6bt O,IJ,HOrO H3 CJie,IJ,yJOmHX $ai<TOpoB: 

1. CymecTBooauueM noAoJICumeA&Hou Koppen11~HH Me)I(.IJ.Y 

napuHaJibHbiMH raMMa-lllHj}HHaMH nepBH"'HWX nepeXO,!J,OB H3 

KOMnayH,IJ,- COCTOJIHH.R Ha HH)I(eJie:>Kamue ypOBHH. 

2. TeM, "'TO a o6nacTH MaKCHMyMa cunoooil cl>YHKUHH 

)lJI.R S - HeHTpOHOB yoeJJH"'eHHhiH BKJia,!J, B KOMllOHeHTbl Bon

HOBblX $yHKUHH KOMnaya,IJ.-COCTOJlHHH ,I:lOJI)I(Hbl ,IJ,aBan. COOT

BeTCTBYIOutHe O,!J,HO"'aCTHqHble COCTO.IIHH.R, pacnOJIO)I(eHJ,Iblt:; 

I S I 6 
~ / 17, 

npH MaKCHMyMe O B JIH3H 3HeprHH CB.II3H HeHTpOHa . 

3TO MO)I(eT npRBO.rlHTh: a/ K YCHJieHHIO raMMa-KaCKa.IJ,OB 

qepe3 COCTO.RHH.R, DO KOTOpbiM cl>parMeHTHpOBaHO yKa3aH

HOe O)].HO"'aCTH"'HOe COCTO.RHHe, T .e. lC yMeHbilleHHIO 'tfHCJia 

BOJMO)I(HbiX nyTeil raMMa-pacna.n.a H 6onbllleil «<JnyKTyauuu 

3aCeJJeHHJI onpe,D,eJieHHblX HH)I(HHX COCTO.RHHH; 6/ K ycune

HHIO raMMa-nepeXO,I:lOB THTia Ml H E2, DOCKOJlhKY TOJlbKO 

3TH nepeXO.!J.bl MOryT npOHCXO)].HTb Me)I(.IJ.Y COCTOJIHHJIMH 

C O)].HOH "'eTHOCTbiD, onpe)].eJIJfeMOH qeTHOCTbiD O,ll;HO"'aC

TH"'HOFO COCTO.RHH11. 

Ycuneuue $nyKTyauuil JaceneuuocTH HH3KOJie)l(amux 

ypoaueil, o6uapy)l(eHuoe .nnx KoMnayu.n.-JI.nep l48sm 131 
H 

176,177 Lu/~; TaK)Ke MO)I(eT 6b1Tb o6'bJicueuo 3THMH cl>aK

TopaMH. 

AoTopbl Bblpa)l(aJOT 6naro.napuocTL 3.B.BacHJibeBOH 

Ja H3rOTOBJJeHHe ,IJ,eTeKTOpa BbiCOKOH 3$tlJeKTHBHOCTH H 

H.C.Menuxoooil Ja noMom~> a o«l>opMneHHH pa6oTbl. 
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