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1. BBE,llEHI1E 

3KCnepHMeHTanbHOe HCCneAOBaHHe MOMeHTOB HHep~HH aTOMH~X 
RAep npH 6onbWHX 3Ha4eHHRX cnHHOB I > 20~ I npeACTaBnReT co-
6oH OAHY H3 aKTyanbH~X 3aAa4 RAepHOH ~H3HKH !ll.,llnR OTHOCH
TenbHO He6onbWHX 3Ha4eHHH cnHHOB I AO 22-2411 I MOMeHT~ HHep~HH 
MOryT 6~Tb nony4eH~ npH H3y4eHHH AHCKpeTH~X y-nepeXOAOB MemAY 
COCTORHHRMH epa~aTenbH~X nonoc /21.11cKn~4eHHe COCTaBnReT RAPO 
1&8Er B KOTOpOM AHCKpeTH~e nepeXOA~ ycTaHOBneH~ AO CnHHa 
32 't1 ld!. B 6onbWHHCTBe me cny4aee npH 3Ha4eHHRX cnHHOB > 24 ti 
pa3pRAKa BAOnb HpacT-nHHHH npOHCXOAHT pa3nH4HbiMH nyTRMH, TaK 
4TO OTAenbH~e y-nHHHH He paapewa~TCR e OeLi -cneKTpax, a 
o6paay~T cnnowHoe pacnpeAeneHHe. 3To pacnpeAeneHHe npoRBnReTcR 
B raMMa-cneKTpax B BHAe WHpOKOrO MaKCHMyMa, KOTOp~H nony4Hn 
HaaeaHHe KBaApynonbHOro "bamp• a". CeoHcTea y -nepexoAOB 
Henpep~BHoro pacnpeAeneHHR H3y4anHCb e pa6oTax 14·11 • 

60nbWHe B03MOmHOCTH OTKpbiBaeT HCCneAOBaHHe Henpep~BHOrO 
y -cneKTpa C nOMO~b~ CHCTeM MHOrOKpaTH~X coenaAeHHH, pa6oTa~

~HX B pemHMe ~HnbTpa MHOmeCTBeHHOCTH,nH60 n03BOnR~~HX nony4aTb 
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B /8/ nOKa3aHO, 4TO npH H3MepeHHRX MHOmeCTBeHHOCTH HenpepbiB
H~X y -ny4eH MOmHO nony4HTb eeni-14HH~ npeAenbHbiX no OTHOWeHH~ 
K AeneHH~ op6HTanbH~X MOMeHTOB, B03HHKa~~HX B peaK~HRX C TR
men~MH HOHaMH. B pa6oTax /6,9·11/ 6~no noKa3aHo, 4TO c noMO~b~ 
cneKTpa MHOmeCTBeHHOCTeH MOmHO nony4HTb MOMeHTbl HHep~HH RAep 
npH 3Ha4eHHRX COHHOB 30-5Qfl.B nocneAHee BpeMR 6bin npeAnOmeH 
11 KOppenR~HOHH~H 11 MeTOA H3MepeHHR MOMeHTOB HHep~HH npH H3y4eHHH 
Henpep~BHoro cneKTpa 1121. 

HaCTO~aR pa6oTa RBnReTCR npOAOnmeHHeM HCCneAOBaHHR MHO
mecTBeHHOCTH y-nepexofoe e peaK~HH 16 0 (160 Gd, xn) 
176-:.: Hr 1131• B 113 H3MepeH~ MHomecTBeHHOCTH AHCKpeTH~x 
y-nepexoqoe, cooTeeTCTBY~HX pa3pRAKe epa~aTenbH~X nonoc 

B RApax l 2-168Hf. flony4eH~ cpeAHHe MHOmeCTBeHHOCTH <M> H WHpH
H~ pacnpeAeneHHR no MHOmeCTBeHHOCTH a AflR KamAOrO y-nepeXOAa 
H KamAOH epa~aTenbHoH nonocw, aacenReMOH e AaHHOH peaK~HH. 

C OOMO~b~ CTaTHCTH4eCKOH MOAenH npOBeAeHW pac4eTW AHHaMHKH H3-
MeHeHHR pacnpeAeneHHH aaceneHHOCTeH COCTORHHH no COHHy. Pe3ynb
TaTW pac4eTa HCnOflb3Y0TCR AnR aHanH3a AaHHWX. 

8 HaCTOR~H pa6oTe npeACTaBneHW pe3ynbTaTW H3MepeHHR MHO
lKeCTBeHHOCTH HenpepwaHoro y-cneKTpa. 
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2. 3KCnEPHMEHTAJlbHbiE PE3Yllb TATbl 

MHomecT8eHHOCTb cnnowH~x y-cneKTp08 H3MepRnacb npH noMo
IIIH CHCTeM~ MHOrOKpaTHbiX C08naAeHHH, OnHCaHHOH 8/13/, 0TnH4He 
COCTORnO 8 TOM, 4TO 8MeCTO Q~LQ -cneKTpOMeTpa HCnOnb308ancR 
OAHH H3 AeTeKTOp08 NaJ(Tl), a 4>HnbTp MHOmeCT8eHHOCTH COCTORn 
H3 11 AeTeKTopo8 NaJ (Tl). H3MepeHHR npo8eAeH~ AnR 3HeprHI:1 
18

0 110, 120, 129 H 134 M3B. H3MepRnHcb cneKTP~ 4eT~pex 
KpaTHOCTel:i Po, p 1 , p2 , p 3 • 06pa6oTKa cneKTpa 3aKnl04anacb 
8 TOM, 4TO 8~4HTanocb KOMnTOH08CKOe cnnOWHOe pacnpeAeneHHe 
Ha KamAOM y4aCTKe cneKTpa. KoMnTOH08CKoe pacnpeAeneHHe an
npoKcHMHP08anocb pa8HOMepH~M C HHTeHCH8HOCTbiO, KOTOpaR onpe
AenReTCR $oT04aCTbiO KPHCTanna. B Ka4eCT8e npHMepa Ha pHc.1 
npH8eAeHbl o6pa6oTaHH~e cneKTpbl npH 3HeprHH 18 O, pa8Hol:ill0 M3B. 
BHAHO, 4TO npH 3HeprHRX y -K8aHT08 8~we 1 , 5 M3B Ha6niOAaeTCR 
CTaTHCTH4eCKHH cneKTp, KOTOp~H XOpOWO OnHC~8aeTCR 8~pameHHeM 
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P 8 , o6pa6oTaHHbie no MeTOAHKe, yKaaaHHOH .B TeKcTe. UpH-
MaH - pacc'IHTaHHbni no nporpaMMe OROGI CTaTHCTH'IeCKHH 
cneKTp. 
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rAe T =1, 7 M3B 8 nonHOM cornacHH c pac4eTaMH no nporpaMMe 
GROG!. npH 3HeprHRX y-K8aHT08 HHme 1,5 M3B 8 cneKTpax 8~co
KHX KpaTHOCTeH Ha6niOAaeTCR XOpOWO 8blpameHHbiH nHK Hepa3peweH
HbiX K8aApynonbHbiX nepeXOA08 - "bamp". 

MHomecT8eHHOCTH y-nepexoA08 AnR KamAOH 3HeprHH nony4anHCb 
npH peweHHH MeTOAOM HaHMeHbWHX K8aApaT08 cneAYIOIIIeH CHCTeMbl 
ypa8HeHHH: 

<W > 
<M> a2 

(1 -11£) + 2 ln(1-llf)' 

[1] 2N-1 1 < m >· .. [ < W 1 > + < W 2 > --]I C N ( , 
N-1 /1/ 

< m [ 2] > = [< W > + < W > 3(N -1) VC 2 ( 2 
2 8 N-2 N 

3AeCb 

<m[1]> =<M>, 

<m[2]> =<M> 2 -<M> +a • 

R ~p~ynhT~TP nony4aeTCR cneKTD MHOmeCT8eHHOCTeH, TO eCTb 
3a8HCHMOCTb cpeAHeH MHOmecT8eHHOCTH < M> OT 3HeprHH y -nepe
XOA08 Ey. PeaynbTaTbl AnA 3HeprHH HOH08 11 0 H 129 M3B npH8eAeHbl 
Ha pHc.2. CTaTHCTH4eCKHe y-nepeXOAbl HMeiOT MHOmeCT8eHHOCTH, 
KOTOpble Ha 2 - 2,5 eAHHHI.Ibl MeHbWe, 4eM y -nepeXOAbl 8 K8aApynonb
HOM nHKe. XapaKTepHbiMH 4epTaMH cneKTp08 MHOmeCT8eHHOCTeH R8-
nRIOTCR HanH4He MaKCHMyMa 8 o6nacTH 1,0 - 1,2 M3B, caOT8eTcT8yiO
IIIel:i Y -nepexo~aM .MemAY COCTORHHRMH C MaKCHManbH~MH MOMeHTaMH, 
H nOR8neHHe A080ilbHO 3Ha4HTenbHbiX 4>nyKTyaLIHH MHOmeCT8eHHOCTH 
CTaTHCTH4eCKHX nepeXOA08, np~POAa KOTOpbiX HeRCHa. 

MHomeCT8eHHOCTb K8aApynonbHbiX nepeXOA08 Ha pHC.2 HeCKOnb~ 

KO 3aHHmeHa, TaK KaK 8 cneKTpax 8 o6nacTH E < 1,5 M3B 
npHCYTCT8yiOT H CTaTHCTH4eCKHe y-nepeXOAbl C 6onee HH3KOH MHO
meCT8eHHOCTbiO. EcnH 8bl4eCTb cTaTHCTH4eCKH~ cneKTp AnR 3HeprHI:i 
Ey< 1,5 M3~ 8 y-cneKTpax pa3nH4HOH KpaTHOCTH H aaTeM onpe
AenHTb MHOmeCT8eHHOCTb, pewaR CHCTeMy /1/, TO nony4H~ MaKcH
ManbHble CPeAHHe MHOmeCT8eHHOCTH H COOT8eTCT8YIOIIIHe HM MaKCHManb
Hble 3HeprHH y-nepeXOAOB. Pe3yilbTaT npH8eAeH Ha pHc.3 AnA 
3HeprHH E( lS 0) =l lQ M38 ~' npH KOTOpOH AOMHHHpyeT KaHan 6n. 
,llaHHble AnA APYrHx 3HeprHI:i AaiOT npHMepHo Te me 3Ha4eHHA < M > 

· · · mu 
H (Ey ).mu , 4TO COrnacyeTCA C npH6nH3HTenbHO OAHHaK08biMH 
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PHc.3. CneKTP MHOJKeCTBeHHOcTeH 

y -nepexo~oB nocne BbNHTaHHR 

CTaTHCTH'IeCKHX y -KBaHTOB AJIR 

3HeprHH HOHOB 110 M3B. 

3Ha4eHH.RMI1 J'(P ~ ) Ail.R KOHe4HbiX CHCTeM npH pa311H4HOH 3Hep-
ri-Wf 110HOB. An.R 3HeprHI1 18 0 11 0 M3B I 8n KaHan, 170 Hf I nony-
4aeM <M>max =16±_1 11 (Ey)ma:z =1,2,±.0,1 M3B. Bemi4~He 
< M> max = 16 cOOTBeTcTsyeT 3Ha4eHI1e J max =42+2, nony4eHHOe c 
y4eToM Toro, 4TO Hl1mHI1H nepexoA nonoc~ He Ha6n~AaeTc.R, a 411C
no CTaTI1CTH4eCKHX y-KSaHTOB paBHO 4. 3Ta Be1111411Ha XOpOWO co
r nacyeTc.R co 3Ha4eHI1eM J (P ~ ) = 36, nony4eHH~M 113 aHanH3a 
.n,IArw!"~T~-.~~.v '='~~"Tpt:'~. T0~::;:! ~!1!! ~~!-~e:-!;~ !~!:eptt~~~~ ~p~~ ~~:.~~~::.. 

Jmax=42 nony4aeM cneAY~ee 3Ha4eHI1e: 

-~ = 4
Jmu -

2 = 138 + 10 M3B -t. 
1\2 (Ey) max -

TsepAoTeilbHOe 3Ha4eHI1e MOMeHTa HHep~11 AI1RA=170 pasHa 
146 M3B-1 • TaKHM o6paaoM, n?H cn11He, pasHOM 421l,MOMeHT 11Hep
~1111 Ail.R l?OHf OKa3~BaeTCR Ha 6% MeHbWe TBepAOTeilbHOrO. MaK
CHMailbH~H MOMeHT, AilR KOTOporo HAeHTH~I1~11POBaH AHCKpeTH~H 
y -nepexoA a 1' 0Hf, paseH 201i. MoMeHT Hiiep~HH npH 3TOM 3Ha-
4eHI111 cn11Ha paseH 120 M3B-1 . 

BblBO,llbl 

noKa3aHO, 1.4TO B y -cneKTpax BbiCOKOH KpaTHOCTI1 OT4eT JlHBO 
pa3Ae11R~TC.R CTaTHCTH4eCK11H cneKTp H MaKCHMYM Hepa3peweHHbiX 
nepeXOAOB BAOilb HpacT-IlHHHH. ~OpMa CTaTHCTH4eCKOrO cneKTpa 
cosnaAaeT c B~4HCJ1eHHOH no nporpaMMe OROOI. Beni14HHbl < M>, 
H3MepeHHwe np11 pa3I1114H~X 3HeprHRX 1to, xopowo cornacy~TCR 
c AaHH~MI1, nony4eHH~ np11 H3y4eHHH AHCKPeTH~X 11HHH~ 1131• M3 
cneKTpa MHOmeCTBeHHOCTeH OOily4eHO 3Ha4eHHe MOMeHTa MHep~HH 
170 Hf Ail.R cnHHa 421i, paaHOe 138,±.10 M3B-1,KoTopoe 6nH3KO 
K TBepAOTeilbHOMY 3Ha4eHM~. 
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ABTOPbl B~pama~T 6naroAapHOCTb aKaAeMI1KY r.H.~neposy aa 11H
Tepec K pa60Te, npo~eccopy ro.u.OraHeC.RHY 11 ~.3.neHHOHmKeBH4y 
aa none3Hble o6cymAeHH.R, A.M.Cyxosy 1-1 B.r.Cy66oTHHY - 3a noMo~b 
np11 aanycKe H3MepHTeilbHOH CI1CTeMbl, KOI1IleKTI1BY 3KCnnyaTa~H11 

~11KilOTpOHa Y-200 - 3a o6ecne4eHHe 4eTKOH pa6oT~ ycKop~Teil.R, 
B.B.Ko6eKosy 11 B.A.no~eHKO 3a noMo~b a 113MepeHI1.RX 1-1 o6pa6oTKe. 
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P]-82-321 neTpOB 6.~. H AP· 
MoMeHT HHepllHH l?OHf npH 3Ha4eHHH CnHHa- 40fl 

Pa60Ta nOCBfl~eHa 3KCnepHMeHTanbHOMy HCCneAOBaHH~ MOMeHTOB HHepl.lHH 
aTOMHbiX flAep npH '60nbWHX 3Ha4eHHflX CnHHOB. l13y4aeTCfl HenpepbiBHOCTb y -
cneKTpa C nOMO~b~ CHCTeMbl MHOrOKpaTHbiX COBnaAeHHH, n03BOnfl~~eH nony4aTb 
11CneKTp MHOlt<eCTBeHHOCTeH 11

• noKa3aHO, 4TO B Y -cneKTpax BbiCOKOH KpaTHOCTH 
OT4eTnHBO pa3Aenfl~TCfl CTaTHCTH4eCKHH cneKTp H MaKCHMYM Hepa3peweHHbiX nepe
XOAOB BAOnb HpaCT-nHHHH . ~OpMa CTaTHC1H4eCKOrO cneKTpa COBnaAaeT C Bb14HC
neHHOH no nporpaMMe GROGI. nony4e Ho aHa4eHHe MoMeHTa HHepl.lHH 170 Hr Anfl 
CnHHa 42fi,paBHOe 138~10 MaB-1, 4TO 6nH3KO K TBepAOTenbHOMY 3Ha4eHH~. 

Pa6oTa BblnonHeHa s fla6opaTopHH flAePHbiX peaKI.lHH 011~11. 

(o~eHHe 06•eAHHeHHOrO HHCTHTyTa flAePHbiX HCCneAOBaHHH. ny6Ha 1982 

Pet rov B. F. et a l . 
The Moment of Inertia of 170 m at Spin -40fi 
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This paper deals with an experimental study of the momenta of inertia 
of atomic nuclei at high spins. The y-ray continuous spectrum is investi
gated by means of a multiple-coincidence system that allows one to obtain 
the 11multipl icity spectrum". It is found that the high-multiplicity spectra 
clearly exhibit a statistical spectrum and the maximum of forbidden transi
tions along the yrast-line. The shape of the statistical spectrum is the 
same as that calculated using the program GROG!. For I7°Hr at spin 42h the 
moment of inertia was obtained to be equal to 138±10 Mev-1 which is close 
to the rigid-body value. 

The investigation has been performed at th~ Laboratory of Nuclear 
Reactions, JINR. 
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