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B nocneAH~e roA~ 3aAa4a nony4eH~H ~H¢opMau~~ o HAePHOH 
CTPYKType no AaHHbiM o pacceHH~~ HAep np~o6pena orpoMHbiH 
~HTepec e HAePHOH <!>~3~Ke 1 1 • 21 . B TaKOH lKe cTeneH~ ~HTepecHa 
~ o6paTHaH 3aAa4a, KOrAa ~CXOAH ~3 onpeAeneHHOH CTPYKTyp~ 
~ccneAYIOTCH ceOHCTea pacceHH~H HAPa. TaK, e pa6oTax 13,4 ,5 / 

MH~Man 4aCTb onT~4ecKoro noTeHu~ana W, o6ycnoeneHHaH B03MolK
HOCTbiO Heynpyr~X CTOnKHOBeH~H, a TaKlKe pe30HaHCHOrO o6pa-
30BaH~fl B03UYlKAeHHOro COCTaBHOro HAPa, 6~na ~ccneAOBaHa 
8 4eTH0-4eTH~X HApaX 12 C , 160 ~ 208 Pb ~ CBH3aHa CO CTpyK-
TypOH 3T~x HlleP. K rnaeHbiM Heynpyr~M npoueccaM eaa~MOAeH
CTB~H HyKnOHa C HAPOM B o6naCT~ Man~X 3Hepr~H OTHOCHTCH 
CTOnKHOBeH~H, B pe3ynbTaTe KOTOpbiX npO~CXOAHT B036YlKAeH~H 

H~3W~X KOnneKT~BH~X COCTOHH~H HApa-M~WeH~. noKa3aHo 13 ·4 ·6 1 • 

4TO np~ H~3K~X 3Hepr~HX B036YlKAeH~H H~3W~X KOnneKT~BH~X co
CTOHH~H n04H1 nOnHOCT biO ~C4epnbiBaiOT BCIO een~4~Hy <t>eHOMeHOno
r~4eCKOrO onT~4ecKoro noTeHu~ana. B AaHHOH pa6oTe npoeeAeHbl 
pac4eT~ yrnoeo~ aae~c~MOCT~ norno~a10~eH 4acT~ onT~4ecKoro 

noTeHu~ana e He4eTH~x HApax 2 7 Al , 12 1 Sb , 123 Sb ~ 197 Au 
C y4eTOM H~3W~X KOnneKT~BH~X COCTOHH~H, on~CbiBaeM~X B paMKaX 
4aCT~4Ho-<t>oHOHHO~ MOAen~. 

B pa6oTax 13
•
71 noKa3aHo, 4TO onT~4eCK~H noTeHu~an MOlKHO 

aan~caTb e B~Ae 

V = V s + VQ 
orrr v ' + ----C®--

rAe V8 
CBH3aHa C CYMM~pOBaH~eM no HeKOnneKT~BH~M COCTOHH~HM 

HApa-M~WeH~, cna6o 3aB~C~T OT 3Hepr~~ ~ Mano MeHHeTCH OT HA
pa K HAPYi yQ onpeAenHeTCH cneu~<!>~KOH KOnneKT~BH~X AB~lKeH~H 
B HApe- M~WeH~ ~ C~nbHO 3aB~C~T OT CTpyKTYP~ B036YlKAeHH~X 

KOnneKT~BHbiX COCTOHH~H. 6nOK g CBH3aH C Bbl4eTOM eepW~HHOi:\ 

4aCT~ [ ' B KaHane 4aCT~ua-A~PKa 1 7 1 : 
g = UGG g , 

rAe U- Henp~BOA~MaH eepW~HHaH 4aCTb B KaHane 4aCT~ua-ALipKa, 

G- OAH04acT~4HaH <!>YHKU~H fp~Ha. 4aCTb onT~4ecKoro noTeH
u~ana, KOTopaH ceH3aHa c BKnaAOM OT Heynpyr~x npoueccoe 
pacceHH~H C B036YlKAeH~eM H~3W~X KOnneKT~BHbiX COCTOHH~H HApa
M~WeH~, a TaKlKe C B036YlKAeH~eM npOMelKyT04HOrO HApa B COCTOH
H~~ CBH3aHHaH 4aCT~Ua + H~3W~e KOnneKT~BH~e B036YlKAeH~H,~Me
eT B~A 
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rAe j , j ' - COCTORHHR cn.nOWHOrO cneKTpa; j 1 - COOT8eTCT8y

eT AHCKpeTHOMY H Henpepbi8HOMY cneKTpy npOMe>KyT04HOrO HyK.nO
Ha; E- 3HeprHR 8XOAHOro KaHana, WA - 3Hepri-1R 8030Y>KAeHHR 
RApa-MHWeHH. B Aa.flbHe~WeM 8 OCH08HOM 5yAeM HHTepeC08aTbCR 
8K.flaAOM 8 W(E,O), C8R3aHH~M C HeynpyrHM npOMemyT04H~M KaHa
.flOM 8035Y>KAeHHR HH3WHX KO.n.neKH18HbiX yp08He~. B c.ny4ae pac
CMOTpeHH~X HaMH C$ep~t~4eCKHX He4eTH~X RAep 80.flH08~e $yHK4HH 
OCH08HOrO H 8035Y>KAeHH~X COCTORHH~ RApa-MHWeHH 5YAYT on~t~ca
H~ 8 paMKaX 4aCTH4H0-$0HOHHO~ MOAe.fl~ 

! I M ' · : ~ X ~~ M A I ( p . N A lIM ·, . 

rAe N - 4Hc.no $OHOH08 c AaHHO~ My.nbT~t~no.nbHOCTb~ A , p -
K8aHT08~e 4~t~c.na HecnapeHHO~ 4acTH4~ IA~PKH/ 8 He4eTHOM RAPe. 
3$$eKTH8HOe tiYK.flOH-RAepHOe 83aHMOAe~CT8He, 8XOARI!Iee 8 6.nOKH 
g, npH80ARI!Iee K 8035Y>KAeHH~ RApa-MHWeHH, 803bMeM 8 8HAe 

n08epXHOCTHOrO 83aHMOAe~CT8HR 4aCTH4a-$OHOH: 

V V . I I . h w,\ -'- ( Q + I 1 11 Q ) 
:- - ' Jt vA/1 J2 > 'v 2CA altal2 A/1 •- ,-) A-11 ' 

rAe a J , Q1/1 - OnepaTOpbl PO>KAeHHR 4aCTH4bl H $OHOHa COOT8eT
CT8eHHO; wA - 4aCTOTa no8epxHOCTH~x Kone5aH~t~~; CA - napa
MeTP >KeCTKOCTH RAPa; K(r) - $opM$aKTOP no8epxHOCTHoro 
83aHMOAe~CT8HR. 

3aAa8aR 80.flH08~e $yHK4HH naAa~~~~e~, npoMe>KyT04HO~ H pac
CeRHHO~ 4aCTH4~ 8 8HAe n.nOCKHX 80.flH, noc.ne Hec.nO>KH~X npe
o5pa3o8aHH~, 8 c.ny4ae A: 2. N =0. 1 , no.ny4HM: 
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B 3THX 8blpa>KeHHRX Io , I - cn~t~Hbl OCH08Horo 1-1 8035Y>KAeHHoro 
COCTORHH~ RAPa. KOHKpeTHble pac4eT~ W(E 0) npOAenaH~ A.flR 
c$ep~t~4eCKHx He4eTHbiX RAeP Al , Sb 1-1 Au . 

27 
-RAPO Al . Pac4eTbl W(E. fJ) 8~no.nHeHbl np~t~ 3Hepr~t~Rx E = 4,1; 

7 H 14 M3B C y4eTOM HH3WHX COCTORHH~ 1/2 -/0,842/; 3/2 ~ 
/1,013/; 7/2 ~/2,212/; 5/2 ~ /2,73/; 3/2 ~/2,98/; 9/2 ' /3,00/, 
8 CK05Kax yKa3aHa 3HeprHR 8 M3B. BonH08~e $yHK4HH 3THX co
CTORHH~ 8 MOAe.flH 4aCTH4H0-$0HOHHO~ C8R3H no.ny4eHbl 8 pa6o
Te 19 ' : $OHOHHbiM ocT080M R8nReTCR 8 AaHHOM c.ny4ae RAPO 28 Si 
napaMeTp G2 : 49,2 M3B no.ny4eH HCXOAR H3 np~t~8eAeHHo~ 8e-

. 19 . 
PORTHOCTH nepeXOAa !3 (E2) su = 7 . Ha PHC. 1 noKa3aHbl TeOpeTH-

4eCKHe pe3y.nbTaTbl AnR W((}) np~t~ 3Hepr~t~H 11! 1'13B /Kp~t~8aR a/, 
a TaK>Ke pa3H~e OeHOMeHo.nor~t~4eCKHe noTeH4Ha.nbl, 

W(E,Bl 
4 1 lvbB F 3 

2 
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P~t~c. 1. MH~t~MaR 4aCTb onT~t~-
4ecKoro noTeH41-1a.na KaK $yHK-
4HR yr.na pacceRH~t~R 8 u; AI: 
a - pac4eT; 6,8 - $eHOMeHo
.nor~t~4eCKHe .flOKa.flbHbiH H He.no
Ka.flbH~H nOT€H4Ha.n~. 
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W(9) 
MX3 F3 

PHc. 2. HHHMaA 4aCTb onTH4ec
Koro noTeH~Hana MaK ¢YHK~M~ 
yrna pacceAHHA B ecTeCTBeHHO~ 
cypbMe: a - pac4eT; 6,e -
¢eHOMeHonorH4eCKHe noKanbHW~ 
"' HenoKanbH~~ noTeH~Han~. 

0 I // ."\., ""- 7..c :2.....-- • 
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Hcnonb3yeM~e/10,11/ AnA onHcaHHA ynpyroro pacceAHHA npH 3TO~ 
3HeprHH /6- noKanbH~~. B- HenoKanbH~~/. ~3 pHCYHKa BHAHO 
xopowee coenaAeHHe pac4eTHO~ KpHBOH AnA MHHMO~ 4aCTH OnTH-
4eCKOro noTeH~Hana c HenoKanbH~M onTH4eCKHM ¢eHOMeHonorH-
4ecKHM nOTeH~HanOM. 8KnaAbl B W npH (J • 0 OT OTAenbH~X 
ypoeHeH cneAY~He: 112 + - 7%; 3/2+ I 1 , 01 3/ - 1 3%; 7/2 + - 30%; 
512 + - 9%; 312 + - 2%; 9/2 + - 38%. 

AHanorH4Hble pe3ynbTaTbl nony4eHbl np~-1 E = 7 tbB; DAHaKo npH 
E=4, 1 AnA AOCTHmeHHA cornacHA noTpe6oeancA y4eT BKnaAa e W 
OT o6pa30BaHHA COCTaBHOrO AApa. 

121 123 BApa Sb, Sb . 4acTH4HO-¢QHOHHaA MOAenb Aana YAOBneT-
sopHTenbHble pe3ynbTaT~ npH Hcnonb30BaHHH AnA pac4eTa ceoHCTB 
cneKTpa HI-13KHX COCTOAHHH He4eTH~X H30TOnOB cypb~ 1 12 ~ Pac4eT 
W((J) 6bln npOAenaH npH 3HeprHAX E = 4,1; 7; 14 H38. napa

MeTpbl C 2 I 59,8 H38 AnA 120 Sn 1-1 25 3, 1 H38 AnA 122 Sn I 6blnH 
pacc4HTaHbl HCXOAA 1-13 3KcnepHMeHTant>Horo 3Ha4eHHA B(E2), yc
PeAHeHHoro AnA H30TOnOB onoea 1 12

/ 113 13 y4TeHH~X HHmaHWHX 
B036ymAeHH~X COCTOAHHH nHWb 5 AaKJT 3Ha4HTenbHble BKnaA~ B W. 
8 121Sb: 9/2+, 1,13 H38 /33%/; 7/2+, 1,65 M38 /28%/; 5/2+ 
1,49 M38 /15%/; 3/2+, 1,63 M38 /11 %/; 1/2+, 0,51 M38 /6%/. 
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B 123 Sb: 1/2+, 1,091138 /31%/; 9/2+, 161 H38 /23%/; 7/2+, 
1,5 1138 /16%/; 5/2+, 1,04 I13B /15%/; 13/2+, 0,55 H38 /10%/. 
TaKOe pacnpeAeneHHe BKnaAOB /npl-1 e- 0 I no ypOBHAM OCTaeTCA 
npaKTH4eCKH HeH3MeHH~M npH Tpex HCCneAyeMblX 3HeprHAX. 

Ha p1-1c. 2 noKaaaHa yrnosaR aasHcHMOCTb W( O) np~-1 E~14 M38 
/KPHBaA a/ AnA ecTeCTBeHHOH cypbMbl; ¢eHoMeHonorH4ecKHe no
KanbHWH /6/ "' HenoKanbH~e /e/ noTeH~Hane~ B3RT~ H3 pa6oT 1 11 ·1~ / 
TeopeTH4ecKaA KpHeaA 04eHb 6nH3Ka K KpHBOH AnA HenoKanbHOro 
¢eHOMeHonorH4ecKoro noTeH~Hana. noA06HaA CHTya~HA nony4Hnacb 
np~-1 3HeprHAX E = 4,1 "' 7 1138. 

BAPO 197 Au • Pac4eT~ e~nonHeH~ npH 3HeprHAX 1,4"' 1,0 M38 
C y4eTOM cneAy~HX HH*a~WHX ypOBHe~: 1/2+, 77 K38; 3/2+, 
268 K3B; 311 K38 H 7/2+, 515 K38. ~X BOnHOB~e ¢YHK~HH e~-
4HCneHbl B pafioTe ' 14~ HCnOnb30BaHHeM 4aCTI-14HO-$OHOHHO~ MOAe
nH. OcTOBOM ABnAeTCA e AaHHOM cny4ae 196 Pt. 8KnaA~ OTAenbHblX 
ypoeHeH np~-1 (J -0 cneAY~He: 1/2+- 13%; 3/2 + - 14%; 5/2+ -
34%; 712+ - 39%. nony4eHHaA yrnoeaA aaeHCHMOCTb npH E-
=1,4 M3B noKa3aHa Ha pHc. 3 /KpHBaA a/; TaM me noKa3aHbl ¢eHo
MeHonorH4ecKHe noKanbH~~ /6/ H HenoKanbH~~ /e/ noTeH~Ha
n~ / 11,15 1 . 

KaK BHAHO H3 pHCYHKa, cornacHe TeOpeTH4eCKOrO pac4eTa 
c ¢eHoMeHonorH4ecKHM HenoKanbHblM noTeH~HanoM - YAOBneTBOpH-

f
W(E,9l 
M38 F3 

12 
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P1-1c. 3. MHHMaA 4aCTb onTH4ec
Koro nOTeH~Hana KaK ¢YHK~HA 
yrna pacceAHHA s 197 Au: 
a - pac4eT; 6,s - ¢eHoMeHo
norH4eCKHe noKanbHbiH "' Heno
KanbH~~ noTeH~Han~. 
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TeJibHoe. PeaynbTaTbl np~-1 E = 1,0 M3B aHanorH4Hbl. lhaK, npo
BeAeHHOe J.1CCileAOBaHJ.1e MHHMOH 4aCTJ.1 OnTJ.14eCKOrO noTeH~Hana 
Ha He4eTHbiX RApax 27 

Al , 121Sb , 123 Sb "' 197 Au noKa3biBaeT 
Ba>KHOCTb y4eTa CTPYKTypbl RApa HJ.13WJ.1X K011JleKH1BHbiX ypOBHeH 
RApa-MHWeHH. BKilaA 3THX B036Y>KAeHHH B W(E, ()) noLtTH non
HOCTbiO J.1C4epnbiBaeT BCIO Be11J.14J.1Hy ¢eHOMeH0110rl-14eCKOrO OnTJ.1-
4eCKOrO noTeH~Hana np~-1 HH3KHX 3HeprHRX. CpasHeHHe TeopeTH-
4eCKJ.1X pacLteTOB C ¢eHOMeH0110rH4eCKJ.1M OnHCaHJ.1eM CBHAeTellbCT
BYeT o HenoKallbHOM xapaKTepe pacLteTHoro noTeH~Hana "' o npH
MeHHMOCTH J.1CnOilb30BaHHOA MOAellH AllR J.1CC11eAOBaHJ.1R CTpyKTypbl 
He4eTHbiX RAep. 
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PyKonHCb nocTyn1-1na B H3AaTellbCKHH OTAell 
11 AeKa6pR 19 79 roAa. 


