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06 yrnoBOM pacnpeaeneHHH MI'HOBeHHblX Y -nepeXOAOB1 

HCnyCKaeMblX B peaKUHSIX C T5llKenbiMH HOH8MH 

npHMeH5151 cjlopManH3M S!Ma3aKH H cjleHOMeHonOI'H'IeCKHll. aHanH31 npeana
raeTC5l 6bicTpblll. cnoco6 onpeaeneHH5l yrnoBoro pacnpeaeneHH5l raMMa-nepe
xoaoB Tana E2, acnycKaeMbiX c ypoBHell. aacen5leMhiX B peaKUHrut c T5llKenbi-

MH HOHaMHo 

',, 

Coo6meHMe 06beWtHeHHoro MHCTMTyTa g,nepHbiX HCCJie,nosaHMii 

,ny6Ha, 1973 · 

Balanda A., Crulyas K., Pl.- 7201 

On the Angula~ Distribution of Prompt 
Gamma Rays in Heavy-Ion-Included Reactions 

A fast method of determining,the angular distribu
tions of the E2-type gamma transitions resulting from 
heavy-ion-included reactions is described taking.into 
account the Yamazaki formalism and phenomenological analy-
sis. 
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1. Beeoeuue 

B nocne.uuue ro.D:hi 60J1hll!OH imTepec Bh13hiBaiOT uccne.uo
Baniur ypooueii poTaU.HOHHhiX nonoc .ue$opMnposanHhiX H.n.ep. ·. 
Muoro BHHMamu y.uenHeTc.!l B 3THX uccne.uonannHx peai<U.H.!IM 
TUna (Hf, X n), B l<OTOph!X BCJ1HI<a BcpOHTHOCTh 3aceileHH.fl. 
ypOBHCH C Bh!COKH~UI CllHHaMH H 3Ha4HTCJlhHa 3HeprH.fl .!l.Uep 
OT.Ua'IH. llepe.n.anaeMhiC T.!l:>K,CJlhiMH li<?HaMH 6~J1hllHIC yrnOBhlC 
MOMCHThl Bhl3hiBaiOT ynop.!IJ\O'ICHHC CllHHOB B llJlOCKOCTH, 
nepneH.UHI<ynHpHoii I< nytiKy. 113- Ja :noro ynop.!l.UotieHII.!l 
Ha6niO.uaeicH ann JoTponnoe. yrnosoe pacnpe.ueneuue r.aM·Ma-
nepexo.uos. . • ' 

B cnei<Tpoci<onntieci<nx 3I<cnepnMeHTax, Tai<nx I<ai< H3Me
pennH CBCpXTOHKOf"O B3aHJ\10.UCHCTBH.!l, :>KcJ1aTeJ1hHO 3Ha..,-·h 
yrnoooe pacnpe.ueneHne, B .upyrux ono snnileT na pe3ynhTaThi 
H3MepeHHH B BH.UC nonpaBKH. 11uor.ua .UJ1.f!'OU.CHI(H O:>KH.UacMhiX 
3$$ei<TOB Tp~6ye~cH 6hiCTpo · onpe.uennTh yrnosoe pacnpe.ue
JlCHHC. 3TOMY nonpocy llOCB.fllll.CHa .UClHHa.fl pa6oTa. 

2. tPopMa.IIU3M .f!Ma3aKti u: pacttembl 

B peaKU.HHX, BhiJBaHHhiX TH:>KenhiMH · uonaMn, cTenenh 
ynopH.UOtieHn.!l 'yponneii co cnnnoM I : onnchiBaiOT, ncnonh3Y.!l 
¢op,Manu3M 51Ma3aKn 11 I ; npn noMomn cntTHCTHtie cKoro Te¥-
3opa 

· 1/2 1-m 
p (/):. (21+1) . 'i.J-1) (/ml-mlkO)P (1), 
k ·m · ·· · m· · 

r.ue 
riJ 

Pm (/) . npe . .!J.CTaBJl.f!CT napaMeTp nonynHIJ,HH, a CHMBOJl 
- K03$$nu.neHT Kne6rna. . . · 
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- <l»yHKU:HH yrnonoro pacrrpe,IJ;eJieHHH a cnyqae E.2 rrepexo,IJ;a 
lpnc. ll ,IJ;~Ha lPOPMYJiOH 

W(0)=1 +A2 P2 ( cos0)+A4 P4 (cosO) 

c Ko3dJdmu;HeHTaMH A k (l;LtL21 f)= pk(l ;)Fk (I £2011 ). 

fAMMA nEPEXOAbl 

HEtiTPOHbl 

h 

L11 L2 

If 

Puc. I. IIocne.IJ;onareJihHOCTh paccMarpunaeMhiX cnuuon. 

4 

,lJ;JIH IIOJIHOrO YIIOpH,IJ;OqeHHH CIIHHOB TCH30p Bk(I)=pk(I)m=O 
OIIpe,IJ;eJIHCT MaKCHMaJibHhie BCJIHqHHhi K03dJdJnu;HeHTOB . 
A ;:'a"= Bk(I ;)F k(l t201; ). .B ,IJ;eiicTBIITeJihHOCTH B 3Kcrrepu
MCHTe IIOJiyqaeM qaCTII~IHhie YIIOpH,IJ;OqeHJIH, a KO~dJdJHU:IICHTbl 
Ak panuhl · 

max 
J\c(I 1201t)=a(I 1)Ak (1120/f),r,IJ;e ak(/)=pk(/1 V/1k(I 1). 

,lJ;nH ypoBHH co cmmoM 1 .IJ;JIH rrpone,IJ;eHHH rronuoro aua
JIH3a yrnonoro pacrrpe,IJ;eneuuH ucrrycKaeMhiX raMMa-xnau
TOB rpe6yeTCH I *1 rrapaMeTpoal 1 +1 B03MO)I<HhiX 3Ha
qeuiiii I m I I; 113. 3KcrrepiJMeHranhHhiX ,IJ;aHHhiX rronyqaJOTCH 
TOJihKO 2 rrapaMerpa /A 2 u A 4 I H, oqean,IJ;Ho, .IJ;JIH ypoa
ueii C 60JihlliHMH CIIHHaMU IIpHXO,Il;HTCH DKJ!IOqHTh B 4JopMaJIU3 M 
napaMeTp rrorrymiU:JIJI rryreM rrpe,IJ;JIO)I<eHnH xaKoii-nu6o MO,IJ;e
nu. 06biquo rrpe.D;naraeTcH, ,IJ;JIH crruuon Konequoro H.D;pa rayc
COBCKOe pacrrpe,IJ;CJICIIHe OTHOCIITCJihHO .OCII rryqKa. Tor,Il;a 

- . .·d<.<;'' 

2 I • 2 
Pm(l) == exp( -m 

2
) / ~. exp ( -m' ). 

2 a m '=-1 . 2 a 2 

IIapaMeTp pa3MhiTHH a= 0 ornet.Iaer rionnoMy yrropH,IJ;oqemno 
( a£1)=1). 

OcHOBhiBaHCh ua 3TOM I}JopManu3Me, Mhi rronyqunu 
Ko3tlJrbnu:ueurhi ocna6nennH ak (I) .IJ;nH yponueii co crruua
MH I; =2,4,6,8,10,12 u 14. IIapaMeTp . a npunnManca: a 
npe,IJ;ene or 0 .IJ;O 5,1. Pe3ynhTaThi pacqeron npe,IJ;craaneHhi 
na puc. 2. 

3. Pe3yAbmambl pact.temoa u G1WAU3 

Ha OCHOBe IIOJiyt.ICHHhiX 3aBHCHMOCTCH a k (a) B cnyqae 
II3BeCTHOr.O 3Ha~IeHHH a MOiKHO BbJqHCJIIITh K03qxpHIJ;HCHThi 
A~xp ·H A ~xp · lyqurhiBa.H TOJihKO reoMeTpHqecKHe rro
rrpanKH Q2 u Q 4 12 11. C'inTaH B o6paruoM uarrpanneiiun, 

· Ha 6a3e CYIIJ;CCTBYIOIIJ;HX H3MepeHHH yrJIOBhiX pacripe,IJ;eJICHHH 
E2 rrepeXO,Il;OB D .li,Il;CpHbiX peaKIJ;HHX C TH*CJihiMII HOHa?.IH 

13 •41 rrony•Jeuo .nnH ncex nccne.IJ;onanubiX rrepexo,IJ;on napa MeT
Phi pa3MbiTHH a II HX OIIIII6KH. ·Jf3 • 3a TOrO, qro OTHOCHTenh • 
HhiC OIIIHGKH a. IIOJiyqaiOTCH 06bJqJJO MCHhWe,. qeM .OWH6KH 
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rrapaMeTpoB Ak /nonynorapudJM:uqecKuii MacuJTa6/, Ha6mo

.n;aeTcH 3aMeTHaH 3aiiHCHMOCTb a OT CTIHHOB 1 i • Y'IHThiBaH 

3KCnepHMeHTaJihHhiH liJaKT/3 /; 'ITO ,ll;JIH HCCJie,ll;OBaHHhiX peaK

l(HH yrnoBoe pacnpe.n;eneime He 3aBHCHT oT 3Hepruu HaneTaiO

Il(ell: .'laCTHl(hi /B UHTepecyimueM Hac HHTepBane 3Hepruii:/ u 
1-ITO He Ha6mo.n;aeTCH CHCTeMaTH'IeCKOH 3aBHCHMOCTU a OT 

MaCChi 'IaCTHl(hl H TIOJiyqaeMoro H,ll;pa, MO:>KHO Tipe,ll;llOJIO:>KHTh, 

'ITO B OCHOBHOM napaMeTp pa3MhiTHH a 3aBHCHT TOJihKO OT 

cnuHa ypoBHH 1; • 
)l;nH npoBepKH 3Toro npe.n;nono:>KeHHH 6hiJIH Bhi4Hcnelihi 

napaMeTphl KoppenHUHH r ,ll;JIH 3aBHCHMOCTH ai = f( I). 
BenH4HHhi a, · nony4eHHhie H3 K03lPlPHUHeHTOB A 2 u A4 
aHanu3uposanucb KaK He3aBHCHMO,TaK u BMecTe. CooTBeTcT

seuuo . .n;nn r nony4eHhi cne.n;yiOil(ue 3Ha4eHHH: 0, 798, 0; 926 
H Q,879. bOJlhiiiOH napaMeTp KOppenHUHH CBH,ll;CTCJihCTBYCT 

0 TOM, 'ITO 3aBHCHMOCT_h ai • OT I 04CHh CHJihlla.· 

BpeMH :>KH3HH yposuell: co cnuuaMH I; ~2 .n;ocTaT04Ho 

BeJIHKO, 'ITO MO:>KeT BJIHHTh ua· CTeneHh B03MYI1ICIUIH pacnpe

.n;eneHHH. ,[J;nH u36e:>KanuH :noll: cncTeMant4CCKoii oiiin6Ku B 

cne.n;yiOmuii auanu3 ue BKmo.4eHhi .n;aHHhie ,nony4aeMhie H3 ne

pexo.n;oB 2 ... 0. Pe3ynhTaThi :noro auanu1a 1 .n;aioT .n;nH r 
3Ha4eHHH: 0,849, 0,953 H. 0,913. bOJlhiiiHC: <ieM B nepBOM 

aHaJIH3C, BCJIH4HHhl roBOpHT 0 TOM, 'ITO ,ll;CHCTBHTCJihHO 

HeJih3H BKJII04aTh B aHaJIH3 ypo~mH CO _CllHHaMH I; =2 . 
llpHHHMaH K03lPlPHUHCJIThl r paBHhiMH. 0,849 H 0;953, 

Mhl llOJIY4HJIH ypaBHCHHH 

(2)-
a I - 0,351 +0,33 

(4) 
a I = 0,371+0,07 

/1/ 

npH llOMOiliH KOTOphiX O,~pe.n;enHeTCH 3Ha4eHHC ai H 

snocne.n;cTBHH 3Ha4eHHH a k u Ko3¢dJuuueHThi Ak .n;nH 
yrnosoro pacnpe.n;eneuuH. Ha puc. 3 npe.n;cTaBneHhi 3Kcnepu

MeHTanhHhie 3Ha'ICHHH a I H Bhi4HCJICHHhie 3aBHCHMOCTH 
a (2 ) H a (4) OT I . 
. I I 

Tunu4noe pacnpe.n;eneHue MrHoBeHHhiX y - rrepexo.n;on; 

HCllYCKaeMhiX B peaKUHHX. C TH:>KCJihiMH UOHaMU /puc. 4/, 
Bhi'IHCJieHO nyTeM HCll011h30BaHUH ypaBHeHHH /1/ U .n;aHHhiX, 

npe.n;cTaBneHHhiX na puc. 2. . · 

'1 
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Yaennqeune aHH3oTponnn.n.nH ypoauen c Mhnl>IMH cnnnaM~ 
CBH,D,e:enl>CTByeT 0 TOM, 'IT<? KpOMe KaCKa,D,HhiX y ·nepexo· 
.n.oa. ypoaun 3TH ctmhno 3acemiiOTCH.uenocpe.n.cTaeuuo npn 
ncnycKaHHH HeHTpOHOB. 

ABTOpbl Bbipa:>KaiOT CBOIO 6naro.n.apHOCTh B.A.Kapuayxoay 
3a npo'lTeune pyKonncn u .n.ncKyccmo. 
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