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I. BBE,QEHHE 

B nocneAH~e roA~ noRB~ncR PRA Hoe~x 3Kcnep~MeHTanbH~x MeTo
AOB, no3BOP.R~~~X ~ccneAOBaTb RAePH~e COCTORH~R C B~COK~M~ lAO 
HecKonbK~x AeCRTKOB t I 3Ha4eH~RM~ cn~HOB. TaK~e cocToRH~R 
B036ymAa~TCR B peaK~~RX C TRmen~M~ ~OHaM~ np~ 3Hepr~RX 

5-10 M38IHyKnOH. raMMa-pa3PRAKa B~COKOCn~HOB~X COCTORH~H MO
meT OCy~eCTBnRTbCR B Tp~ CTaA~~: 11 ~cnycKaH~e CTaT~CT~4eCK~X 
KBaHTOB, np~BOAR~~X K ypOBHRM B6n~3~ "yrast" -n~H~~; 21 pa3-
PRAKa KBaApynonbHbiM~ nepeXOAaM~ BAOnb "yrast" -n~H~~, o6pa3y~
~~M~ W~pOK~H n~K Hepa3peWeHH~X KBaApynonbH~X y- nepeXOAOB; 
31 pa3PRAKa 4epe3 A~CKpeTH~e y-nepexoA~· 

C~CTeMbl MHOroKpaTH~X COBnaAeH~H, nOA06H~e ~cnonb30BaHHOH 

B pa60Te/l/, n03BbnR~T, C OAHOH CTOPOH~, HenocpeACTBeHHO ~3Me
PRTb napaMeTp~ pacnpeAeneH~R no MHomecTeeHHOCT~ AnR y-nepexo
AOB B AaHHOH peaK~~~, C APYrOH - MoryT 6~Tb ~cnonb30BaH~ KaK 
llfhlAni..Tn Ml-.lf"'\\1/CrTCtOLIUf"'\rTIAII 0Linonntnllll4o~ ,..,...,....,,...,,..,..,, ,.. .......... -. ......... ,.....,,,.. .... ,..,.,,,, • ..,._ 
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CR ~cnycKaH~eM KaCKaAa y-KBaHTOB, 

B HacTOR~eH pa6oTe c~cTeMa MHoroKpaTH~x ~HTerpanbH~x coena
AeH~H,nOAP06Ho on~caHHaR e12~np~MeHReTcR AnR ~ccneAOBaH~R e~
coKocn~HOB~x COCTORH~H, 3acenR~~~XCR B peaK~~~ 160Qd(160,xn)176 ·XHf. 

H3MepeH~R npoeeAeH~ AnR 3Hepr~H 1~ oT 5 AO 9 M3BIHyKnoH. 
H3MepR~TCR cpeAHRR MHomecTBeHHOCTb ~ w~p~Ha pacnpeAeneH~R 

no MHomecTeeHHOCT~ AnR pa3n~4H~x KaHanoe peaK~~~. ,Qena~TCR e~

BOA~ 0 cpeAHeM 3Ha4eH~~ cn~Ha B KOHe4H~X RApax ~ W~p~HaX pac
npeAeneH~R no cn~HaM. 06Hapy~eHo, 4TO cpeAHee 3Ha4eH~e cn~Ha 
COCTORH~H KOHe4H~X RAep cna6o 3aB~C~T OT 3Hepr~~-HaneTa~~~X 
~oHOB e ~ccneAyeMOM A~ana3oHe. 3Kcnep~MeHTanbH~e AaHH~e cpae
H~ea~TCR C' paCC4~TaHH~M~ no CTaT~CT~4eCKOH MOAen~ C noMO~b~ 
nporpaMMbl GROGI-2 131. Pacc4~TaHHOe ~3MeHeH~e cpeAHero MOMeHTa 
RAePH~X COCTORH~H np~ nepeXOAe OT COCTaBHOH C~CTeMbl K KOHe4HOMY 
npOAYKTY ~cnonb3oeaHo AnR nony4eHrMr ~3 3Kcnep~MeHTanbHbiX AaH
H~x CBeAeH~H 0 cpeAHeM 3Ha4eH~~ MOMeHTa B COCTaBHOM RApe. 

np~ HeCKOnbK~X 3Hepr~RX HaneTa~~~X ~OHOB ~ccneAOBaHa KOH
KypeH~~R CTaT~CT~4eCKOro cneKTpa y-ny4eA ~ n~Ka HepagpeweHH~X 

KBaApynonbH~X nepeXOAOB. lif3MepeHbl cneKTpbl MHOmeCTBeHHOCT~ y
ny4eH, n03BOnR~~~e O~eH~Tb MOMeHTbl ~Hep~~~ np~ 3Ha4eH~RX Cn~
HOB OKOnO 40fi. 
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II. YCnOBHR 3KCfiEPHMEHTA 

H3MepeHHR npoBOAHnHcb Ha ny4Ke HOHOB 160 ycKopHTenR Y-200 
na6opaTOPHH RAePH~X peaK4HH OHRH. Hcnonb30Banacb MHWeHb l60~ 
TOniJIHHOH- 5,5 Mr/cM2. TOKH 160+ 4 COCTaBnRnH HeCKOnbKO HaHOaM-
nep, 3HeprHH HOHOB 160 /na6opaTOpHaR CHCTeMa/ MeHRnHCb OT 
80 AO 134 M3B. H3MepeHHR npoBOAHnHCb c noMOIJib~ cHcTeM~ MHoro
KpaTH~x COBnaAeHHH/2/, KOTOpaR nepBOHa4anbHO HCnonb30eanaCb 
AnJI 113MepeHHJI MHOlKeCTBeHHOCTH y-nepeXOAOB npH pacnaAe paAHO
aKTHBH~X H30TOnoa141,Q6IJIHH BHA CHCTeM~ H306palKeH Ha pHC, 1. 0Ha 
COCTOHT H3 12 AeTeKTOpOB NaJ(Tl), pa3MepaMH 63x63-;;:-pac
nOJ10lKeHH~X Ha paBHOM paCCTORHHH OT MHWeHH, 3!1Xf>eKTHBHOCTb pe
rHCTpa4H11 raMMa-ny4eH cna6o 3aBHCHT OT 3HeprHI1 B AHana30He 
0,2-1,0 M3B H COCTaBnReT B cpeAHeM 0,007 AJ1R OAHOro AeTeKTOpa. 

C4HHTHnnR4HOHH~e 6nOKI1 CMOHTHPOBaH~ B CBHH40BOH KaMepe, 
o6ecne4HBa~IJieH 3aiJIHTY OT nepepacceRHHR raMMa-KBaHTOB H yMeHb
wa~IJieH ~oH oT BHeWHHX 11CT04HI1KOB o6ny4eHHJI. BHYTPH CBI1H40BOH 
3aiJIHT~ pa3MeiJianacb TOHKOCTeHHaR BaKYYMHaR KaMepa AnR MHWeHH. 
HHTeHCHBHOCTb ny4Ka Ha MHWeHH KOHTpOnHpOBanacb C nOMOIJib~ 4H
n11HApa ~apaAeR, pacnonolKeHHoro 3a npeAenaMH KaMep~, H no 3a
rpy3Ke cneKTpOMeTpl14eCKOrO Tpa~Ta, 
~ 

• PHc.l. 06~A BHA ycTaHOBKH. 
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PHc.2. BnoK-cxeMa ycTaHOBKH: • 
1 - AeTeKTOPbl NaJ (Tl); 2 - cxeMa 6 
speMeHHOH npHBH3KHj 3 - M~O
PHTapHaH CXeMa COBDaAeHHHj 4 -
CHCTeMa HaKODneHHH H o6pa60TKH 
HHqopMa~HHj 5 - aHanH3aTop 
(TRIDAC); 6 - cxeMa speMeHHoA 
npHBH3KHj 7 - npeAYCHnHTenhj 
8 - nonynpoBOAHHKOBbiA AeTeK
Top. 
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3neKTpOHHaR CI1CTeMa ycTaHOBKH BKn~4aeT BpeMeHHOH H 3Hepre
TI14eCKI1H TpaKT~ nonynpOBOAHHKOBOro AeTeKTOpa, Ha6op TpaKTOB 
~OpMHPOBaHI1R CHrHanoB epeMeHHOH npi1BR3KH AnR C4HHTI1nnR4HOHH~X 
AeTeKTopoe, MalKOPI1TapHy~ cxeMy coanaAeHI1H, n11HHI1 3aAePlKKI1 11 
CHCTeMy o6pa60TKH 11 HaKonneHHR HH~pMa4HH, pa3pa6oTaHHY~ B 
nRP OHRH, nocTpoeHHY~ 113 MOAyneH CTaHAapTa KAMAK 11 HaKOnHTe
nR-aHanH3aTopa Ha 4096 KaHanax "TRIDAC". 6noK-cxeMa c11cTeM~ 
npHBeAeHa Ha pHc.2. 

III. 3KCnEPHMEHTAnbHME PE3YnbTATM 
H METO~ 06PA60TKH aHCKPETH~X CnEKTPOB 

npH 3HeprH.RX HOHOB 16 0 80, 90, 110, 120, 129 H 134 M38 
H3MepeH~ c noMOIJibiO Ge(Li) -cneKTPOMeTpa cneKTP~ y -ny4eH 
pasnH4HOH KpaTHOCTH: Po , p 1 , p 2 , p3 , p 4 • CneKTP~ KpaTHOCTH 
Po COOTBeTCTBYIOT cny4aRM, KOrAa y-KBaHT onpeAeneHHOH 3Hep
rHH nonan B Ge(Li) -cneKTpOMeTp, a Hl1 B OAHOM H3 KpHCTannoB 
NaJ(Tl) y -KaaHT He 3aperHcTpHpoeaH /cneKTP~ aHTHcoanaAe-
HHH/. KpaTHOCTb Pt COOTBeTCTByeT cny4aRM 1 KOrAa OAHOBpeMeHHO 
C HMnynbCOM 8 Ge(Li) CneKTpOMeTpe B03HI1K HMnynbC B OAHOM 113 
12 NaJ(Tl) AeTeKTopoa IABOHH~e coanaAeHHR/. KpaTHOCTb p 2 co
OTBeTCTayeT co6~THRM 1 KOrAa OAHOBpeMeHHO C HMnynbCOM B Ge(Li) 
cneKTPOMeTpe B03HHKaeT 2 HMnynbca a n106oH nape NaJ(Tl) AeTeK
Topoa, p3 - 3 HMnynbc~ a n~6~x Tpex AeTeKTopax H T.A. B Ka-
4ecTae npHMepa Ha pHC,) npi1BeAeH~ cneKTp~ y-ny4eH pa3nH4H~X 
KpaTHOCTeH npH 3Hepr;;- 16Q, paaHoH 80 M3B. Ha6n~AaeM~e nHHHH 
COOTBeTCTBYIOT y -nepeXOAaM MelKAY ypOBHRMI1 epaiJiaTenbH~X nonoc 
a KaHanax 4n H 5n. 

HAeHTH~HKa4HR nHHHH a y -cneKTpax npoeeAeHa Ha ocHoBe aHa
nH3a H3BeCTH~X 3Hepri1H nepeXOAOB, OTHOCHTenbH~X HHTeHCI1BHOCTeH 
nHHHH 1 3aBHCHMOCTH OTHOCHTenbH~X HHTeHCI1BHOCTeH OT 3Hepri1H 
HOHOB H B HeKOTOp~x cny4aRX - no MHOlKeCTBeHHOCTI1 y-n11HI1H. 
0THOCI1TenbH~e 11HTeHCI1BHOCTI1 ni1HI1H, nponOP4110HanbH~e Ce4eHI110 
B AaHHOM KaHane peaK41111, Ka4eCTBeHHO cornacyiOTCR C pac4eTaMI1 
~YHK411H B036YlKAeHI1R no nporpaMMe GROGI-2 11 no MeTOAY, npeA
nolKeHHOMY a pa6oTe/a/, HMel011111ecR pacxolKAeHI1R MoryT 6~Tb o6DJIC
HeH~ 3KCnepi1MeHTanbH~MI1 ycnOBI1RMI1 /TOniJII1~ MI1WeHI1 11 pa36poc 
3HeprHI1 110HOB/. 

np11 3Heprl111 HaneTai01J111X 110HOB 80 11 
TeHCI1BHOCTbiO 3acenRIOTCR BpaiJiaTenbH~e 

11 5n(1 71Hf). 

90 M3B co cpaBHI1MOH 11H
nonoc~ a KaHane 4n( 172 Hf) 

8 HaWI1X cneKTpax nonoca OCHOBHOro COCTORHI1R 172Hf MOlKeT 
6~Tb npocnelKeHa AO cn11Ha 20+/S-S~ ni1HI111 1 COOTBeTCTBYIOIJII1e pa3-
PRAKe COCTORHI1H 14+ 11 Hl1lKe 1 OKa3~BaiOTCR AOCTaT04HO HHTeHCI1B
H~MI1 AnR HaAelKHOrO onpeAeneHI1R cpeAHeH MHOlKeCTBeHHOCTI1, DOKO-
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PHc. 3. CneKTpbi y -nyqeii KpaTHOCTeH P 1 • P2 • P 3 
B BepxHeH 'iaCTH pHcyHKa noKasaHN nonocN, sacenneMWe 
B peaK~H 5n, B IDDKHeH qacTH - nonoca, sacenneMaH 
B peaK~HH 4n. 

e~e nonoc~, a TaK*e nonoc~, nocTpoeHH~e Ha H3oMepH~x cocToR
HHRx/9~ B HaWHX ycnOBHRX He npORBHnHCb, 

B 171Hf H3BeCTHO HeCKOnbKO nonocl10( Aee nonoc~, nocTpoeH
H~e Ha OCHOBHOM COCTORHHH 7/2+(633), npocne*HBa10TCR AO CnH
HOB 41/2+. HHTeHCHBHO 3acenReTCR nonoca Ha COCTORHHH 1/2-(521) 
c nocneAOBaTenbHOCTb10 1/2-- 5/2-- 9/2-- 13/2- H T.A. ApyraR 
nocneAOBaTenbHOCTb 1/2-- 3/2- - 7/2-- 11/2- H T.A. nnoxo 
npORBHnacb, npaKTH4eCKH He BHAH~ B HaWHX H3MepeHHRX nonoc~, 
nOCTpOeHH~e Ha H30MepH~X COCTORHHRX. 

npH 3HeprHH 160, paBHO~ 90 M3B, OTHOCHTenbHOe Ce4eHHe 
B KaHane 4n yMeHbWaeTCR, H nORBnR10TCR nHHHH, COOTBeTCTBy10-
~He KaHany 6n( 17~o. OcHOBH~e nHHHH e cneKTpe npHHaAne
*aT KaHany 5n. 3acenR10TCR Te *e nonoc~, 4TO H npH 3HeprHH 
80 M3B. npH 3HeprHH 110 M3B MaKCHMYM Ce4eHHR npHXOAHTCR Ha 
KaHan 6n. Ha6n10Aa10TCR nHHHH, COOTBeTCTBY~He pa3pRAKe ypOBHeH 
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< 20+ 16,71 n v 
nonoc~ OCHOBHOro COCTORHHR CO CnHHaMH_, . HHHH, COOTBeT-
CTBY10~HX KaHany 5n, npH 3TO~ 3HeprHH HAeHTH~H~HPOBaHO He 6~no, 
Cna6~e nHHHH, Ha6n10Aa10~HeCR B cneKTpe, OTHOCRTCR K KaHany 
7n(169Hf). ToT *e xapaKTep cneKTpa coxpaHReTCR H npH 3HeprHH 
120 M3B. 0AHaKO COOTHOWeHHe HHTeHCHBHOCTeH nHHH~ B KaHane 6n 
H 7n MeHReTcR. noRBnR10TCR cna6~e nHHHH KaHana Sn. B 169 Hf 
H3BeCTHO HeCKOnbKO nonoc111~Aee nonoc~ C OTPH~aTenbHOH 4eT
HOCTb10 nocTpOeH~ Ha OCHOBHOM COCTORHHH 5/2-{523).06e nonoc~ 
HHTeHCHBHO 3acenR10TCR B HaWHX cneKTpax. TaK *e HHTeHCHBHO 
aacenR10TCR H ABe nonoc~ c nono*HTenbHOH 4eTHOCTb10, nocTpoeH
H~e Ha COCTORHHH 5/2+(64~. npH 3HeprHRX 129 H 134 M3B OCHOB
H~MH nHHHRMH B cneKTpax RBnR10TCR nHHHH B KaHanax 7n H 8n. 
B KaHane Sn( 168 Hf) HAeHTH~H~Hpy10TCR ypoBHH co cnHHOM AO 
16+ /6,7/, 

AHanH3 Ge(Li) cneKTPOB pa3nH4H~X KpaTHOCTeH no3eonReT CAe
naTb cneAY10~He o6~He 3aKn104eHHR o6 HcnonbayeMoH MeTOAHKe H xa
paKTepe 3KcnepHMeHTanbH~X AaHH~x. 

1. Hcnonb30BaHHe CHCTeM~ MHOroKpaTH~X COBnaAeHHH B C04eTa
HHH C Ge(Li) cneKTPOMeTpOM n03BOnReT nony4HTb 4HCT~e y-cneKT
p~ C KpaTHOCTb10 p2 H p 3 • 3TO CBR3aHO C TeM, 4TO ~OHOB~e nHHHH, 
CHnbHO HCKa*a10~He OAHH04H~H cneKTp /HnH cneKTp Po /, HMe10T 
Man~e MHO*eCTBeHHOCTH H CHnbHO nOAaBneH~ B cneKTpaX B~COKHX 
KpaTHOCTeH. 

,.. n -- ....... -- ...... ~ ,,.,.....,.,..,,....,..,..,..,...,"'!, n lA n Mnnnnnl"Jo,.ra f\nnLIIIt"\D lJtAf"'nn 
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cna6~X nHHHH, HMe10~HX B~COKY10 MHO*eCTBeHHOCTb H, B03MO*HO, CO
OTBeTCTBY10~HX nepeXOAaM Me*AY B~COKOCnHHOB~MH COCTORHHRMH epa
~aTenbH~X nonoc. 

3. AocTHrHyTaR e peanbH~x ycnoBHRX cTaTHCTH4ecKaR T04HOCTb 
AOCTaT04Ha AnR HaAe*HOrO onpeAeneHHR cpeAHero 3Ha4eHHR MHO
*eCTBeHHOCTH H BTOporo MOMeHTa pacnpeAeneHHR no MHO*eCTBeHHO
CTH. 

IV. OnPEAEnEHHE MHOIECTBEHHOCTH H WHPHH~ PACnPEAEnEHH~ 
no MHOIECTBEHHOCTH An~ y-nEPEXOAOB 

MHo*ecTBeHHOCTb y-nepexoAOB onpeAenReTcR KaK cpeAHee 4HC
no y-KBaHTOB, COBnaAa~HX no BpeMeHH C AaHH~MH, B~AeneHH~MH 
y -KeaHTaMH. AnR 4HcToro KacKaAa H3 M+ 1 KBaHTa aepoRTHOCTb 

Ha6n10AeHHR C06~THR KpaTHOCTH p CHCTeMOH H3 N AeTeKTOPOB pas
Ha /1,21; 

p p P k-p k M 
WN(M)=CN I (-1) CP [ 1-(N-k)d 

k=O 
/1/ 
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3AeCb C~ 11 C: - 411Cila C04eTaHI1i1, £ - TeJleCHbti:i yrOil /c yl..leTOM 
3¢¢eKTI1BHOCTI1 per11cTpa~1111/ Ail~ OAHoro AeTeKTopa NaJ(Tl). 
ECI111 Ail~ MHO~eCTBeHHOCTI1 Ha6Jl~AaeTC~ HeKOTOpoe pacnpeAeJleHI1e, 
TO HaAO nepeHTI1 K CPeAH11M 3Ha4eHI1~M Bepo~THOCTI1 peri1CTpa~l111 

<Wp (Eik )>. HopMI1poeaHHbte nno114aA11 Il11HI111 E ik e cneKTpax pas
Il114HbiX KpaTHOCTeH CB~3aHbl C BeJ111411HaMI1 <W p(E i k)>: 

<W (E. )>= ~~ 
p Ik I s (E. ) 

p Ik 
,[In~ BeJli-1411Hbl <W p i(Eik )> MO~HO nOilY411Tb Bbtpa~eH11e 

/2/ 

P p f-k k <M> 
<WP(E 1k )> =CN I (-1 cP [ 1-(N-k)£ J x 

k•O 

ll· lnj [1-(N-k)d 
x2-l.. -

/3/ 

j ! 

3AeCb "'1 - MoMeHTbl pacnpeAeneHI1~: "'j = < (M- < M> j >. 6onee 
YA06Ha~ CI1CTeMa ypaeHeHI1H nony4aeTc~ np11 nepexoAe OT Beili-141-1H 

< Wp (E i k )> K BeJ1114t-1HaM <W~ (Elk )>, KOTOpble npeACTaBJl~~T C060H 
eepoRTHOCTI-1 H~a6Il~AeHHR coenaAeHt-1H e N-p AeTeKTopax: 

p k k -1 
<WPN(E 1k )> .. I cP (CN) 

k•O 
< wk (E ik )> 

06o3Ha411B Yp = ln [ 1- (N-p)l ], nony1..1aeM Bblpa~eHHe 

ln <Wnp(E ik)> ll2 2ll3 
- ·<M>+Yp -+ y - +. •• 

Yp 2! P31 

14! 

/51 

Hs 3KCnepHMeHTailbHO t-13MepReMbiX nilOIJ4aAeH J1HHHH e cneKTpax 

paanH4HbiX KpaTHOCTeH Sp (E ik ) MO~Ho nony4HTb eenH4HHbl 

<Wp(En)> t-1I1H <WR<Eik )> no ¢opMynaM /2/ 1-1 /4/ H, pewaR 
CHCTeMy ypaBHeHI-1H /3/ HilH /5/, Bbi4HCJ1HTb 3Ha4eHHR CpeAHeH MHQ
~eCTBeHHOCTH <M> H 6onee BbiCOKHX MOMeHTOB. TaKOH nOAXOA pea
J1t-13yeTCR AilR CHilbHbiX IlHHHH, H3MepeHHbiX B 6naronpHRTHbiX ycno
BHRX. 0AHaKO peaJlbHaR 3KCnepHMeHTa~bHaR CHTya~HR HaKJlaAbiBaeT 
HeKOTOpble brpaHH4eHHR Ha era npi1MeHHMOCTb. npe~Ae BCero, OKa-
3biBaeTCR npaKTH4eCKH 6ecnone3HbiM cneKTP p 0 ,TaK KaK B HeM co
Aep~aTCR CHilbHble ¢0H0Bble IlHHI-111 HeBbiCOKOH MHO~eCTBeHHOCTH, sa
TPYAHR~IJ4t-1e H3MepeHH~ nilOIJ4aAeH HHTepecy~1J41-1X HaC IlHHHH. nocKOilb
KY B YCTaHOBKe H3MepR~TCR OAHOBpeMeHHO cneKTpbl TOilbKO 4eTblpex 
KpaTHOCTeH, TO HeT AaHHbiX 06 HHTeHCHBHOCTH IlHHHH B cneKTpax 
KpaTHOCTH > 4. Cy1J4eCTBeHHOH npo6neMoH RBnReTcR TaK~e y4eT cny-
4aHHblx coenaAeHHi:i. Bblpa~eHH~ AilR eoccTaHOBileHHR p

0 
1-1 y4eTa 

6 

:'\ 
J 

} 

COBnaAeHI1H Bb1COK11X KpaTHOCTeH AaHbl B pa6oTe/12<oAHaKO 11X 
npi1MeHeHI1e, KaK noKa3biBaeT aHaJlt-13, MO~eT npi1BeCTI1 K 60JlbWI1M 
norpeWHOCTRM. 

6onee HaAe~HbiM RBil~eTCR CnOC06, OCHOBaHHbiH Ha noArOHKe 
113MepReMbiX OTHOWeHI1H nilOIJ4aAeH IlHHI111 MeTOAOM Hat.1MeHbW11X KBaA
paTOB C 3aAaHHOi:1 ¢0pMOi:1 pacnpeAeJleHI1R no MHO~eCTBeHHOCTI-1. 
B npeAnono~eHI1H rayccoecKoH ¢opMbl pacnpeAeileH11~ nony4eHa c11c-

TeMa ypaBHeHI1H AilR BeJ111411H <Wp(Eik)>: 

<W;-(E ik )~ =(1-(N-p )() M+l/2 0'2ln (1-(N -p))£- /6/ 

np11 np~MOM CYMMI1pOBaHI111 PRAa /5/ B npeAnOJlO~eH1111, '-ITO pacnpe
AeileHI1e no MHO~eCTBeHHOCTI1 raMMa-Jly4eH RBilReTC~ HOpMaJlbHbiM. 

3Ta CI1CTeMa ypaBHeHI1H pewanaCb MeTOAOM Hai1MeHbWI-1X KBaApaTOB 
C Ha4aJlbHbiMI1 3Ha4eHt-1RMI1: 

82·2 __ 
>- -- -<MHa4. - Sl(N-1)£ 

<MHa4~ 
0 Ha1..1.=-2- 171 

B pe3yilbTaTe 11MeeM nonHy~ 11HTeHCHBHOCTb Ili1HI111, T.e. cyMMY 
nJlOU4aAeH Ili1HI111 BO BCeX KpaTHOCTRX, Beilt-1411HY cpeAHero 3Ha4eHHR 
pacnpeAeJleHI1R no MHO~eCTBeHHOCTI1 <M> H BTOpOH MOMeHT pacnpe
AeJleHI1R ll 2 =a2 • KaK npaB11no, nony4aeTCR 04eHb xopowaR To'-1-
HOCTb nOArOHKI-1 K 3KCnept.1MeHTaJlbHbiM OTHOWeHHRM nJlOIJ4aAeH Ili1H11H. 
norpeWHOC:b Ail~ < M>~ 0' COCTaBJlReT B OCHOBHOM ~1 AJlR C11IlbHbiX 
Ili1HI111 11 TL - AilR CJlaObiX. 

Ta6mu.t;a 

CpeAHHe MHOJKeCTBeHHOCTH <M> H mHpHHbi pacnpeAeJieHHH 0' 

,!J,JlH y -nepeXOAOB B peaKI.t;HH 160Gd (16Q,4nj72Hf 

E~ -4-J., 
E(160)=80 MaB 

n8 <1'1> 6" 

E(160)=90 MaB 

<M> G"' 

213,6 4+-2+ 14,0 6,3 15,3 8,5 

320,4 6+-4+ I?,4 II,5 

410,2 a+_, 6+ 13,5 6,2 18,5 12)2 

485,4 1o+- e+ n,6 ?,8 12,3 8,3 

545 12+-ro+ 1a,z a,o a,1 ? ,6 

589 14+-12+ 13,5 6,.1 

622 16+_,14+ 12,0 5,6 

14,3 6, 7 13,1 9,1 
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Ta6JIHI.\a 2 

I 
...., 

Cpep;HHe MHOJKeCTBeHHOCTH <M> H IIIHPHHbl pacnpep;e.rreHH.H a Ill 

ifbl ::f 
1:'- 1:'- 0 1:'- 1:'- I : .. ,JJ;JIH y-nepexop;oB B peaKI.\HH 160Gd( 160,5n) 171Hr ~ I I .. ... ~ ... CD"" 

.. 
CD ll) CD 10 

~ Ill lQ 
H 0 H t:t II Er E(160)=80 MaB E(160)=90 MaB 0 

~l%1 J.4 _.,I i >< I m CX) C') ~ H m I ;~ Q) 

~e, <(H) f) <(M) s- Clo .. .. .. ~ ... .. 
Q) H ~ N 1:'- 10 ll) 

H H H H H 
~ + ['-33] {:t) t: 

I j:Q 

~~ ... -7~ -r 9,5 5,6 ;.. 
~ I bl m C') CD C') H 1:'- ll) 

1:--
26? 10,8 5,1 

,... f'\ Ill'\ .. ~ -"" " 

354 .fJ~+ ~1~+- I0,8 5,1 12,? 5,8 ~ ro ~CD~CD~CDI:'-
H 
II 

440 .t~+ ~.tlk+ ?,I 3,6 I0,8 5,1 b 

~I" II: cffl '1:1 H 1:'- Ol C') C') N N I ;~ .2~-+ _., :r,a + § H ,... ,.. ~ "' .,.. ~ fill\ 522 I0,3 4,9 ro,8 8,4 ~vm~~~oo~s 
Q) 

598 3~+-)1.2~-+- 9,1 5,6 ro,r 4,8 @...: 
j:Q t:t::c 

Glo ~It!>! I:'- CD CD 1:'- ~ ll) H I : .. I0,2 5,2 n,4 6,4 Clo~ ""' "" ~ fill\ ~ , "' t:,-.. 0 ~ll)C\lll)~ll)CD 
(J c N 

@-~33] (E) Cl!CO H 
Clo • II 

~~ a I ~~ CD ll) H oo m m oo I~ 1Sjl.+- -7-~~+ 12,6 5)9 c.o """' ........ "'til\~ 236 - - ='-' ~vm:::~ml:'-sm 
Clo"d llQ 334 ~9;,._+ -? f~/.z.+ 8,6 6)5 9)5 6,6 8~ 

429 .,:t, ... + _.,.-#9f.z.+ 10.4 5.0 14,0 6,3 ::c!e i1 I m ll) 00 m C') C') I ll) .. '" " " ,.. "' "" .... I - # -
" o I"" I ""' ll) ""' ll) ""' w I IU 516 .t~+ _,1~+ ::E; - - - - v = H 

H 31/2.+ --Jo/.z+ 13,0 6,0 = a- II 593 - - 1:< :.: ~ 1"'1 H C') CD Ol C') N I~ 
(J Ill H ~ ~ .,_ ..., _.. _.. _... I 0 Q) 

J;q "' ::: ~ ~ ::: CX) ~ = Clo IO,? 5,8 12,0 6,3 = I H 

Q) lQ 
lQ 

4~- [S#-·0 ( iE) 1:< 
1:'- ~ I : .. (J ~ltol ~ I ,.. ,. I I I l3/.t __ ,gh- Q) .... CD 258 n,2 5,6 12,2 6,? ~ II 

~ 

= ~: ~~~ll)~ I 

330 ff_a- -;olitf.z- 8,6 6,5 II,6 ?,9 X 
CX) C') 

I~ Q) .. .. I I I 2-t/2.- -71'1-lz- 12}8 8,4 § ll<1 """"~ m m CX) 390 - -
t:t 440 2S'k- _.., !l£- 7,1 3,6 9,8 4,7 Q) ·- 1-.z~toto'b~~ Clo \-t u 

"t tt t'i'ttt 486 .29,(z- ~~,.Q- II,6 ?)8 12,3 8,3 

i=t + + + b + + + 528 J3~-_., 19/.l- 16,8 !5,5 I0,6 ~ CD CD N ~ CD - ~ H H H H 

571 ?i1,2- -7 B,Z- I5,o 8,3 16,5 I .),.ril I m ~ N o 1:'- C') C') ,... ,., ,., ,.., n ..,. ,... 

12,7 7,3 13,6 8,4 uJ~ ~~8NS:g~ 
C') .... ~ ll) ll) ll) 
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B Ta6n.1-5 npeACTaeneH~ peaynbTaT~ H3MepeHH~, crpynnHpoeaH
H~e no epa~aTenbH~M nonocaM a Ka*AOM KaHane peaK~HH. B nepa~x 
KOnOHKaX Ta6nH~ AaH~ 3HeprHH y-nepeXOAOB Me*AY Bpa~aTenbH~MH 
YPOBHRMH AaHHO~ nonoc~, BO BTOpo~ - nocneAOBaTenbHOCTb CnHHOB 
Ha~anbHOrO H KOHe~Horo COCTORHH~. B cneAYIO~HX npHBeAeH~ 3Ha~e
HHR cpeAHHX MHO*eCTBeHHOCTe~ < M> H BenH4HH u AnR Tex 3HeprH~ 
HaneTa~HX HOHOB, npH KOTOp~X AaHHaR nHHHR HaAe*HO Ha6niOAaeT
CR. B nocneAHe~ CTPOKe Ka*AO~ Ta6nH~~ npeACTaBneH~ cpeAHHe 
3Ha~eHHR <M> H a AnR Ka*AOH nonoc~. 3TH BenH~HH~ nony~eH~ 6e3 
y~eTa nHHHH, 3aBeAOMO COAeP*a~HX BKnaA OT npHMeCH~X nHHH~ Mana~ 
MHO*eCTBeHHOCTH. B He4eTH~x RApax, rAe aacenReTcR HecKonbKO 
nonoc, yKa3aH~ xapaKTepHCTHKH HH3WHX COCTORHH~. 

KaK BHAHO H3 TafinH~, 3Ha~eHHR MHO*eCTBeHHOCTe~ 3aKniO~eH~ 
B AHana30He OT 9 AO 15, 4TO COOTBeTCTByeT 11-17 raMMa-nepexo
AaM B KacKaAe. BenH~HH~ u rpynnHPYIOTCR BOKpyr 3Ha4eHHR, paa
Horo nonOBHHe cpeAHe~ MHO*eCTBeHHOCTH. 

ABTOP~ B~Pa*aiOT 6naroAaPHOCTb aKaAeMHKY r.H.$nepoay aa HH
Tepec K pa6oTe, npo$eccopy IO.U.OraHeCRHY H 10.3.neHHOH*KeBH~Y 
aa noneaH~e o6cY*AeHHR, A.M.Cyxoay H B.r.Cy66oTHHY - aa noMo~b 
npH 3anycKe H3MepHTenbHO~ CHCTeM~, KOnneKTHBY 3KCnnyaTa~HH 
~HKnoTpoHa Y-4,00 - aa o6ecne4eHHe ~eTKO~ pa6oT~ ycKOPHTenR, 
B.B.Ko6eKoay H. B.A.no~eHKo - aa noMO~b a H3MepeHHRx H o6pa6oT
Ke. 
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PyKonHCb nocTynHna a H3AaTenbCKH~ OTAen 
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c:t 

OeTpoa 6 .•• M AP· 
HHOICeCTBeHHOCTb y -nepexoA08 8 peaK!4MM 

teo0d(ulo,xn)t7e-a Hr. P7-82-15 

HccneA08aHa raMMa-pa3pRAKa RAePHWX COCTORHM~ C 8WCOKMMM 3Ha~HMRMM 
CnMH08 8 peaK14MM ll"od (111(), lUI) 1711-a 8( npM 3HeprMRX MOH08 180 OT 5 
AO 9 H38/HyKnoH. Hcnonb308aHa CMCTeM8 MHOrOKpaTHWX MHTerpanbHWX COanaAe
HM~. H3MepeHa cpeAHRR MHO*eCT8eHHOCTb raMMa-ny~e~ M pacnpeAen8HMe no MHO
•eCTBeHHOCTM AnA pasHwx KaHano8 peaK!4MM . CAenaHw 8WBOAW o cpeAHMX sHa~eHM
RX CnMHa 8 KOHe~HWX RApax, o6HapY*eHO, ~TO cpeAHee 3Ha~eHMe CnMHa cna6o 
3a8MCMT OT 3HeprMM HaneTa~X MOHOB, 3KCnePMMeHTanbHWe A8HHWe cpaBHM8aDTCR 
c pacc~MTaHMWMM 8 cTaTMCTM~CKO~ MOAenM no nporpaMMe ORCKn- 2. 

Pa6oTa 8wnonHeHa 8 na6opaTOPMM RAePHWX peaK14M~ OMRM. 

Coo&le ... e 061oeAMtteHHOf'O MHCTMTyTa IIAePHWX MCCneAO.aHMA, ,Qy6H8 1982 

P7-82-15 Petrov B.F. et al. 
y-Transition Multiplicity in the teoOd(te0 ,xn)ne-a Hr Reaction. 

The ga~~~~~a-decay of high spin nuclear states in the 1110
0d(llQ,xn)

1711
-a Hr 

reaction is investigated at ton energies from 5 up to 9 HeV/nucleon. The 
multiplicity integral coincidence technique was used. The average multi
plicity and the multiplicity distribution of y-rays for other reaction 
channels have been measured. The conclusions are drawn as to spin average 
values for residual nuclei. It has been discovered that this average values 
has a weak dependence of particle energy. The experimental and calculated 
data on statistical model with OROOI-2 program using are compared. 

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