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© 06'benKHeHHh1A HHCTHTyT fUlOPHbIX HCCJle.l10DllHM .uyfiHO, 1968 I ' ~ iI' 

' I I 
" , I 1~ ~ LI ' I! 

1. BBELlEHHE 

KpaTKHH 0630P OCHOBHblX axcnepmaenransnsix pa60T no HCClleAO­

BaHHlO CBOHCTB neserasrx Ae$OpMHpOBaHHbIX anep HTTep6HR C A = 163-173, 
a Ta K JKe pesy nsr ar s r H aUJHX ' Te Op eTH'leCKHX HCCJIeAOBaHHH 3HeprHH H BOll­

H OB bIX <PYH KUHH Hep0TaIJ,HoHHbIX COCTORHHH 3THX a nep npencrasneasr B aa­

lUeH npeAblA~eH pa7:0/e / 1/. HIDKe B p a sncax HeaD,Ha6aTH'leCKOH apantarens­
H OH MOAeJIH (HBM) 2 rtpoaenensr pacx ersr 3H ep rHH H ananad crpyxrypsr 
POTaQHOHHhIX COCTORHHH. TIPH 3TOM HCn OJIb3 0 B llJIH Cb ABa rronxona : B n ep­

BOM - K03<P<PHUHeHThl 0CJ1a6JIeHHR B 3 aHMOA eH CTBHR K opaorraca nOA6Hpa­

JIHCb 3MnHpHtleCKH, BO aroposr - M aTpHtlHble 3JIeMeHThi aroro B3aHMOAeHCT­

BHH BhI'lHCJIHJIHCb no MCTOAY / 3/, n03BOJIH101ueMY y ~ ec Tb B H 6 p aQHOHHbie 

K OM n OH eHTh I B BOJIHOBblX <pyHKUHHX anepnsrx COCTOHHIDi . Tax KaK D,J1H 

'leTHO-'leTHbIX OCTO BOB a n e p 163. 16" Yb OTCyTCTByeT iie o 6 x OAHM h IH A JIH 

nOA06HbiX p aC'IeT OB Ha60p 3~cne~HMeH':llJIbHblX AaHHbIX O TH~CHTeJIhHO 

OnHo<p0HOHHbIX B036YJK,II,eHHH 0 ,2 H 3 , pacuersr no MeT0 .l1Y / 3/ BbIllOJI­

HeHhI JIHlUb D,J1R H,II,ep HTTep6HH C A = 167-173. 
Pacsersr CTpyKTYphI porauaonasrx COCTOHHHH He'leTH/4Ix R,II,ep HTTep­

6 HR C A = 167-173 npoaonanacs paaee KBaCH1l0M H np: 4-6 /. OCHOBHoe 

OTJIH'IHe Hal.1IHX p a C'I eTOB 3aKJIlOtlaeTCH B 60JIee KOppeKTHOM y'leTe "xrrena 

OTAattH" B raMHJIbTOHHaHe He'le THOr O ,ll,e<pOpMHpOBaHHOrO H,II,p a / 3/ , a raiose 

B HCnOJIb30BaHHH napasrerpoa ,ll,e<POPMaQHH f3 20 H f3 4 0 , p aCC'IHTaHHbIX , 

OT,II,eJIhHO MR xascaoro H A pa / I /. ' 

)l06IiBHM, 'ITO pe3YJIbTaThI 3TOH pa60TbI HaM He06xo,ll,HMbI tin« nans­

HeHIUHX TeOpeTH'leCKHX HCCJIe,ll,OBaHHH BepORTHOCTeH y -n ep exo n o n H MaP­

HHTH h I X MOMeHTOB B 06CYJK,ll,aeMbIX R,II,Pax. 

2. BPAlllAT EJIbHbIE COCTO.RHH.R .RLlEP I1TTEPBI1.R 

B HRCTORmee BpeMR B HetUITHhIX H,II,paX HTTep6HR C A = 163-173 HA.eH­

TH<PHUHPOBaHhI poTaIJ,HOHHble nOJIOChI (B KpaHHeM cnysae HX HIDKaHUIHe 

COCTOHHHH) O,ll,lI0tt8CTJNHbIX COCTORHHH OTpmI,aTeJIbHOH lfeTHOCTH: 1/2- [521] , 
1/2-[510] , 3/2-[521), 3/2-[512], 5/2-(523], 5/ 2-[512], 7/2-[514], 
11/2- [505], H cocroriaaa nOJIO'fGfTeJIbHO H 'leTHOCTH: 3/2+ [651], 5/2+ [642] , 
7/2+ [633] H 9/2 +[624]. Ilocrremrae H3-3 a CHJIbHOrO xopaonacosa CMeIUH­

BaHWI (O.Il.HOlfacTH'lHbIe COCTC>HHHH H3 c!f>epHtJecKoii nOAo60JIOliKH i 13/2 ) 

-' .._--- ' 
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21121~a
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1198,7
 
1~2.7 

1712~~ 
1009,311 '" 1112 m 1712~ 165"~rlF: :~:~ ::112.26 

,51­
92il.'"0 3 112 

144.11 912~. 1512 -~ 

<us: ~1~r; 72Ul 7/2
813.3' 

~ r;;;. 5/2 

SUI, 
il2 IIIS27.9 

1J12-.,~~ 
712 

512 11/2 J!Q.5
]/2 ~5 5"
112 112 234,6 

~~ 

7/2 .!!!! ~ 
5/ 2 ~ ,,17.51 ..!!:!! 

...J~ ~ '"7777:~_ ~ ~ ~ 

"'7"'""1:' ""'7'"W"'" ~~~"""'J~ """'"' -163 165 167 169 171 173 175 177 163 165 167 169 171 173 175 177 
~63 165 167 169 171 173 175 177 163 165 167 169 171 173 175 177 

5/2-[523]1/2- [521] 5/2 -[512] 1/2 - [510] 

143." 17/2712 14llJ·5 
2112~~!:~ 

5121408.1 

3/2 I. It 
I 

1340. 

~'5/2 

15/2~S!:7 
11117 13/2

17/2 10188 1020,11 

9S7.47 .!!!... 9/2 NO.1 

•11 28.1 ~ 1112 
7/2 

5/2 n/2~ 
J/2 :[ 

11/2 5"1. 
IJ/2 

lli2 11/21\231.50 P 1/2 

104.5.2' IOU 7/2 

,,2 
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1~r, 167 HHI 171 173 175 177 HI] 1~~ 167 1110 171 113 175 177 

3/2 -(521] 3/2-[5121 7/2-[514] 11/2-[505] 

Puc. 1. CuCTeMQTU1fO o!'ullIorMhllhlX rnCT{JJllwiJ !,M'OI4UOll1'hZX nonoo 1/2-r521], PUC.2. CUCTe.MaTw<:a epatuarensuux COCTOllHUU P0TaijUOHHblX nonoc . 5/2 -[523], 
llf' r.H01, 312 "'(f21] u Jl2"'rJJlllldcp UfT~l1Wl. 5/2- f512-], 7/2-[514] U 11/2- [505] soep urteptiun. . 
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312+[651J 9/2+[624] 

~. 

a2l.!!!!; 

11W12115 

111 

le7 leg 171lea 

75'.4 ... 

__ ./~ 
~~ =:1 '\lli.l 

511.5 

2.2'~~ 
Ion tt2 

10'~ 7/2 
"2 

!!§ '!~-5/2 21/2 !-:J.5 
7JU 

ttl2 -- " 

,!!!' 
17/2 !!!:! 

le3 1e!l HI7 1&0 t11 113 175 tn173 17!l 177 

5/2+[642] 7/2+re33J 

Puc,J, CuoreMaruKa apa'!fftllJ""bIJI COC'l'01lllUIJ poral4UOUIINX 1I0Il00 3/2+[651],
9/i16241. J/1+[6411 U 7/2 [6JJ111dfp ump(1U11, 

B anpax 163,165Yb C ManOR .n;eQ>opMaQHeH 06p8.3yIOT O,lI,Hy neperynapayro 

pOTa~oHHYIO nonocy cnH.n;HpYIO~HM KOMnOHeHTOM 5/2+[642] H C ronoa­

HbIM COCTO.HHHeM 9/2+. Haaforree MHorOtIHCneHiIbIe 3KcnepHMeHTaJIbHbIe 
naaasre HMeIOTCH nrra rtonoc 512- [523], 5/2- [512], 1/2- [521] , 1/2- [510] 
II 3/2- {521] , Ha6nIO.n;aeMbIX B 60nbIlIHHcTBe 06cy)K)l;aeMbIx anep (pac.L 
H 2), H .n;nH nonocsr 712+ [633] B xnpax HTTep6HR: C A = 169-173 (pac.S) . 
COCTOHHH.Il poranaoaasrx norroc 3/2-[512], 7/2- [514] H 9/2+[624], saep­

. rHH KOTOpbIX YBenH'IHBaIOTCH C YMeHbIlIeHHeM A, TaK iKe KaK H nonoc 
11/2- {505'J H 3/2+[651] , H3YtIeHbI cna6o. MHOr01.IHCneHHbIenaaasre HMeIOT­

CH TaKiKe 06 ynoMHlIYTbIX asnue CHnbHO CMeWaHHblX aaaxonexcantax O,lI,HO­

tIaCTlitffibIX COCTOHHHHX norroaorrensnoa tIeTHOCTH H3 ccf>epmecKoR nonofio­

nOtIKH i 13/2 (pac.S) . 
B Ta6n. 1 npaseneasi napasrerpsr HHepUHH A = 'b 2/2J aexoropsrx H3 

3THX nonoc, onpeneneaasre aa OCHOBaHHH 3HeprHH He fionee IDlTH HX HHiKaH­

lllHX COCTOHHHH, no H3BeCTHOR pOTaI.J;HOHHOR Q>opMyne Bopa H MOTTenb­
cOHa/?!: 

2 2 2 (I + K) I
E(I) = Eo + A 1(1[ + 1) - K ] + B[I(I + 1} - K] + ,., + -----(A 2K+" ' ) , (1) 

(l - K) I 

6e3 yxera H C ytIeTOM aaafionee cymeCTBeHHhIX napasrerpoa B (nonocsr 
C K' ~ 5/2) If A 2K (norrocsr C K = 1/2 H 3/2). OTMeTHM, tITO ecna B cf>OpMy­
ne (1) OrpaHHtIHBaeMCH .n;ByMH napaeaerpasra (Eo H A) , TO cpenaee OTKJIO-

Tatinuua J..HHep14UOHHble napauetpu A, A2K U B HeKOTOpblX pOTa14UOHHbIX 

nO/lOC soep utreptius 

K­ (H",,,] I65 Yb I67 YII I69Yb I7I Yb 173'1'1. 

I/2-l52IJ 
A 13(4) I4,8(I) 13(2) 13,6(1) II,2(2) II,5(I) 12(I) I2,O(I) - ':" 

AI 7,6(1) 9,6(I) 9,2(I) 10,2(I) -
. ­ - 1-­

1/2- (51<1 
A - - - - II,7(3) II,7(3) I2,5(I) I2,5(I) 12,0(3) II,B(I) 

!,. - - 0,7(9) 0,0(3) 2,3(1) 

3/T (521]IA 
II,7(2) II,5<2> 10,6(7) 10,5(8) 12,5(1) I2,5{I} 10,3(2) IO,4(I) IO,9(I) 10,am 

A. 0,03(3) -<>,04(10) -<),01(1) 0,04(2) O,OI(I) 

3fT [512) 
A - - - - - - 12,9(3) I~,B(3) 12,6(2) I2,9(I) 

Ac - - - -<),01(6) O,03(I) 

5/T[523] 
A 12,2(1) 12,6(1) U,2(1) II,3(I) II,I(1) II,5(3) II,5(I) II,5(I) I2,5(I) -

- 8 -10,5(6) -4,6(10) -16(10) -1,0(5) -
5/T(5I2] A - - 14,6 - 12,4(1) 12,6(1) I2,2(I) I2,3(I) II,2(I) II,3m 

B - - -9,6(2) -5,6(I) -3,O(I) 

7/T [5I~ A - - - - 13,1 - 12,6 - 12,6 .­
7/Z+[~ A 

- - - - B,Im 7,7\1) B,2(I) 7,9(I) 6,9(1) 6,5(I) 

B - - II,B(2) II(2) 25(4) 

II/-r[~ A - - II,8(I) 12,1m - - 10,2(I) IO,3m - -
B - -9,5(17) - -3,4(10) -
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163 165 167 169 171 173 

Puc.s. Ilapauerpst uuepuuu A nexoropux 

P0Ta14UOlmblx nonoc noep urreptius: 0 ­

nOOZOIlKa no rjiOpMyllC (1) oepauuuena 

TfJeMR napauerpauu EO'A U ~ ~K OIlJl nonoc 
r. 

c K =: 1/2 U 3/2 UIlU Eo, A U B OIlR nonoc 

c K >3/2. x - nOOZOIlKa no rjJopMylle (1) 
oepauuueua 06YMJl napauerpauu Eo U A. .J 

~l, 

aeaae pacxerasrx H 3KcnepHMeHTaJIb­

HbIX 3Haqemrn 3HeprHH HIDKaHIIIHX 

Tpex-nHTH yponaea 60JIblllHHCTBa no-

JIOC C K =11/2 pasno npaxrepao 1­

3 K3B. C pOCTOM 3HeprHH (crraaa) 
ypoaaea 3TO OTKJIOHeHHe ,IJ;OCTHraeT 

10-30 K3B H 60JIhme. AHaJIOrHtIHaH CHTYaI.U:lH Ha6JIIO,IJ;aeTCH H B rrorrocax 
C K = 1/2, rne Heo6xo,IJ;HMO ysecrs KaK MHHHMyM TpH napasterpa: E 0' A 
H A 2K. B Tex CJIyqaHX, KOr,IJ;a sxcneparaearansnsre naaasre n03BOJIHIOT 

yqeCTh fiorrsuree qHCJIO napaxrerpoa B cPopMyJIe Bopa-MoTIeJIhCOHa, corna­
CHe E 3 Kc n C E pac 4 HeCKOJIhKO yrry-nuaerca, HO He HaCTOJIhKO, qTo6bI onpaa­
,IJ;aTh BBO,IJ; 3THX ,IJ;OnOJIHHTeJIhHbIX nap a M eTp OB ' 

Ilorrysenasre 3HaqeHHH napasrerpa A =11 2/2J , B cnysae nOJIOC orpaua­
TeJIhHOH qeTHOCTH, HMelOT 3HaqHTeJIhHhrn: pasfipoc, yxassraaiomaa, rrpescne 
acero, na HaJIHqHe KOpHOJIHCOBa B3aHMO,IJ;eHCTBIDI Me:>K,IJ;y nOJIOCaMH C I~KI ~ 

= 1. MO:>KHO 3aMeTHTh rrpa 3TOM TeH,IJ;eHI~mO K YMeHhllleHHIO ero BeJIHlIHHbI 

C yaeJIHqeHHeM MaCCOBoro qHCJIa A (pac.d) B cpezmesr OT A"", 13-15 I~3B 

,IJ;O A"" 10-12. K3B. l1HepIJ;HOID-Ible napasserpsr nOJIOC nOJIO:>KHTeJIhHOH qeTHO­

CTH "aHOMaJIhHO" MaJIbI (A::: 5-7 K3B) • 

3.	 "AHOMAnbHhIE" TIOJIOChI TIOnOJKI1TEJIbHOfl
 
QETHOCTI1 B 163 Yb, 165 Yb I1 167 Yb
 

''''iB HeqeTHO-HeHTpOHHbIX anpax pe,IJ;K03eMeJIhHOH 06JIaCTH C M8.JIOH 

,IJ;ecPopMauHeH (N' ~89) Ha6nlO,IJ;8.I0TCH cansaoaoavryuteansre I<:opHonHCOBbIM 

B3aHMO,IJ;eHCTBHeM "aaoraarrsasre" pOTaIlHOHHhle rronocsi nOJIO:>ICHTeJIhHOH 

qeTHOCTH C HH:m:aMIIIHM COcTOHHHeM 9/2+. B pane pa.60T, HnnpHMep /2.7 / , 

6bInO nOKa.3aHO, xro nORBJUmH8 TQl<:HX nonce o6ycnonneHO CWIhHbIM KO­

PHOJIHCOBblM B3nHMo.neAcTBHeM cocTom-urA H3 c4>epJNoC1(oR nO,Ilo60JIOqKH 

i lS/2 (MBTPHtlHbIO 3n8MOHThl D3fiHMO,IloAcTDHn KopJtonnca n81lHKH ,IJ;JIH 

60JIbWHX 3HaqmmA j), ,I:(onOllHHTOnbHble HCJ(a.)J(onWl POTQUHOllHbIX rronoc 
n01tmIrnTeJIbHOA QOrnOCTH B 3THX np,pox D03IIHI(Q.IOT 1I:l<JQ AN • 2 csreura­

6 

BaHHH O,IJ;HOqaCTHlIHbIX COCTOHHHH: 1/2+ [660] - 1/2+[4001 H 3/2+(651)
+'	 . 

3{2 [402] • BCJIenCTBHe 3THX 3ID<l>eKToB HpaCT-nOJIOCbl nOJIO:>KHTeJIhHOH 

qeTHOCTU, B TOM qHCJle B anpax 1~3. 165 Yb. (f3 20 =0,2}, HMelOT HBHO asrpa­
:>KeHHbIe ,IJ;Be xapaxrepasre nOCJIe,IJ;OBaTeJIhHOCTH CIDiHOB, ,IJ;JIH KOTOpbIX aena­
tnfHbIl + 1/2 xerasre HJIH aeserasre qHCJIa /2/. C YBeimqeHHeM tIHcna HeHTpo­

HOB B H,IJ;pe YBeJlHqHBaeTCR: ero paBHOBeCHaH xaanpynonsaaa ,IJ;e<POPM~HH, 

KOpHOJIHCOBO csreurasaaae COCTOHHHH nO,IJ;060JIoqKH i 13/2 yMeHhlllaeTCH, 

BCJIe,IJ;CTBHe xero aaoraansasre nOJIOCbI nOJIO:>KHTeJIhHOH qeTHOCTH nOCTeneHHO 

nepexonar B perrJIHpHbIe. 

B pafiore 1/ nOKa3aH pe3KHH pOCT KBa,IJ;pynOJIhHOH ,IJ;ecPopMaI.J;HH 

H,IJ;ep Yb, COOTBeTcTBylOm.HH YBeJIHtleHHIO snexrpasecrcoro KBa,IJ;pynOJIh­

aoro MOMeHTa npH6JIH3HTeJIhHO OT 5 ,IJ;O 7,5 6 npa YBeJIHqeHHH A OT 161 

,IJ;O 167. YqlITbIBaH 3TO, MbI npOBeJIH HCCJIe,IJ;OBamUl B par-ncax HBM BJIHH­

HHH KBa,IJ;pynOJIhHOH ,IJ;e<PopMaI.J;HH na crpyxrypy HH:>KaHIIIHX POTaIJ;HOHHbIX 

nOJIOC nOJIO:>KHTeJIhHOH qeTHOCTH B 3THX azipax. 
3HeprHH H aMllJIHTY,IJ;bI BOJIHOBbIX <PYHKI.J;HH apantarensasrx cocroanaa 

BbItnfCJIHJIHCh npHMoH ,IJ;HarOHaJIH3aI.J;HeH MaTpHI.J;bI KOpHOJIHCOBa B3aHMO­

,IJ;eHCTBHH B KOHcPHrYPaIJ;HOHHOM npOCTpaHCTBe ncex O,IJ;HOKBa3HqaCTHqHbIX 

ypoaaea H3 nO,IJ;060JIOqKH i 13/2 • TIPH 3TOM ace CBo60,IJ;Hble napasrerpsr 
M0;f,eJIH (KpOMe (320) CqHTaJIHCh nOCToHHHbIMH, COOTBeTCTBylOUJ;HMH H,IJ;py 

16 Yb. TIOKa3aHO, qTO B anpax Yb. nepexon OT aHOMaJIhHOH crpyxrypsr 
HpaCT-nOJIOCbI nOJIO:>KHTeJIhHOH qeTHOCTH K peryJIHpHOH' (B CMbICJIe nocne­
,IJ;OBaTeJIhHOCTH cnHHOB ee COCTOHHHH) npencxaasrsaerca reopaea rrpa f3 20"" 
"" 0,26 (pHc.5). B axcnepareeare 3TOT 3<PcPeKT Ha6JIIO,IJ;aeTCH rrpa nepexone 
OT H,IJ;pa 165 Y b (f32<t "" 0,26) K H,IJ;py 167 Yb ( f3 20 ""0,27) • ,Mo:>KHO noxa­
sars, qTO aHaJIOrHtlHbm nepexozr npa ,IJ;ecPopMaI.J;HH f3 20 :::0,26 npOHcxo,IJ;1IT 

TaK:>Ke B npyrax HeqeTHO-HeHTPOHHbIX asoronax C N = 89 -;- 99 HZ=: 62 -;-72. 

3TO BH,IJ;HO H3 Ta6JI.2, rne YKa3aHbI cnaa rOJIOl;JHOrO COCTOHHHH, napasrerpsr 
pasnoaecaoa ,IJ;e<popMaI.J;HH ,820 H H BHyTpeHHIiH KBa,IJ;pynOJIhHbIHf3 40 Teop u u v	 v 

MOMeHT Q 2 HH:>KaHllleH Bp~aTeJIhHOH nOJIOCbI nO~O:>KHTeJIhHOH serao-
CTH B anpax paCCMaTpHBaeMOH 06JIaCTH. Bsnue JIOMaHHOH )fGIpHOH JIHHHH 

pacnOJIO:>KeHbI H,IJ;pa C aHOMaJIhHbIMH nOJIOCaMH (f320 :s 0,25), HIDKe - C pe­
ryJIHpHbIMH. 3aMeTHM TaK:>Ke, qTO anovransasre nOJIOCbI nOJIO:>KHTeJIhHOH 

qeTHOCTH O:>KH,IJ;aIOTCH B aexerao-aeiirponasrx anpax C N = 89 H B anpax 
C	 N > 89, KOr,IJ;a (N 

B BOJIHOBOH 

qeTHOCTH B anpax 
5/2+[642] HapH,IJ;y 

H 7/2 + [633]. TIPH 

- Z) ::; 25. 

<pDHKI.J;HH HIDKaHIIIHX COCTOHHHH nOJIOC nOJIO:>KHTeJIhHOH 

63,165, 167Yb BbI,IJ;eJIHeTCH mi,IJ;npYIOlI.J;HH KOMnOHeHT 

C npHMecHbIMH KOMnOHeHTaMH 3/2+[651], 1/2+[660] 

nepexone OT 163 Yb K 167Yb BKJIa.rr. npHMeCHOH KOHcPH­

r.YPau;HH 7/2+ [633] 3aMeTHO, sospacraer, a OCTaJIhHbIX - YMeHhlllaeTCR:. 

3TO CBH3aHO HenOCpe,IJ;CTBeHHo co Cl\Ilem.eHHeM ypOBHH <1>epMH B cTOpOHy 

COCTOHHHH 7/2+ r.6331. 
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29/2
+/f?E,'MJB
 

25/2+

A=165 . ).=-6.o8M3B 

o=126q>M. J\_10 M3Br ' • A- .IV0 ~ 44,8M'Bt. yn17k 'B
27/2+ 1~=0.40CP"':1: 

23/2+ex =l,02c.pM
 
2J)
 

1,8 

23/2+ 
21/2+ 

1,6 

/19/2+ 
25/2+ 

1,4 

17/2+
19/2+

1,2 

~15/2+ 

21/2+1,0 
13/2+ 

11/2+ 

0.8 9/2+
i/2+ 
5/2+ 

0.6 

0,4 /20 

PuC.5. 3a6UCUMOCTb 3HepZUU ypoeneii aHOMtlIIbHOU upacr-nono­

Cbl i 18/2 OT K600pynollbHOU cJf!fjjoPMaI4Uu, paCC'IUraHHllR 

6 PQMKQX HBM. 

,Ilnll npassepa B Ta6n. 3 H 4 npoaorcrrca CpODHOOHO paccqH1'8HHhIX 
H 3KcnepHMeHTaJILHbIX 3HaQeuuA 3HeprHA, a TnK~ ,tUlJIbI LlMIlJIHTYALI BOJl­

HOBbIX cl»YHKnuA COCTOJDIIDt nono'lQlTeJlhHoR qeTHOC'fIt, Hn6monaeMhlx B HA­
pax 165 Yb H 187 Yb. B namwx pacqeTaX nOMHMO coCTomnd H3 nono60JlOQXH 

,8 

, 

0.300.260,22 

15/2+ 

17/2+ 
11/2+ 

7/2+ 

13/
5/ 

Tatinuua 2. CUCTeMaTUKa neuemo-ueiitpounux noep 
( N ?.89) C anouansnoii (peeynspuoii] ctpytctypoii 

P0TallUOHHbIX nonoc nOIlOJICUTe.tlbHOU lIeTHOCTU. Ilpu­

eeoeuuue snaueuun napauetpoe oe¢opMall/iU {320 u 

f3 4 0 U xeaopynonsnoeo MOMeHTa Q paccuuranu Me­o 
TOOOM 0601l0'le'lHOU nonpaexu C7pyTUHcKoZO 

~ 89 91 93 95 97 99 

I" 7/2+ 
.IaJ 0,276

72 .fi4O 0,021 

°2 7,56 

70 

rIC' 
J2J) 
140 
Q 2 

'::;2+ 
0,237 
O,C21 

5,96 

9/.2'+ 
0,264 
0,023 
6,76 

5/2+ 
0,273 
0,002 
6,90 

7/2+ 
0,290 

-0,006 
7,18 

68 
rf: 

j?JJ 
ft4fJ 
G2 

3/';,+ 
0,200 
0,U33 

4,81 

9/2+ 
0,234 
0,034 

5,73 

9/2+ 
0,250 
0,022 

6,03 

5/2+ 
0,268 
0,029 

6,71 

5/2+ 
0,277 
0,010 
0,81 

7/2+ 
0,292 

' 0,001 
7,21 

If: '3/2+ ':1/2+ 5/2+ 5/2+ 5/2+ 7/2+
66 

P20 o ,2?JJ {J,244 0,273 0,278 0,284 0,297 
fl40 0,036 G,049 0,052 0,037 0,018 c.orr 
Q2 5,12 5,91 6,Gl 6,76 6,81 7,16 

64 
I/," 

l'?JJ 
Jl40 
~2 

':'/2+ 
0,224 
0,048 
5,08 

3/2+ 
.0,250 
0,065 

5,88 

5/2+ 
0,277 
0,068 

6,61 

5/2+ 
'0,280 
0,051 

6,65 

62 
rJ' 

/ZG 
}4O 
Q2 

'.)/2+ 

0,226 
u,062 
5,00 

3/2+ 
0,250 
0,077 
5,76 

5/2+ 
0,27& 
0,078 

6,48 

1
113 / 2 YlIHTbmanHCb onnoaacraaasre COCTOHHIDI 1/2+ [4001 H 3J2+r 402] .
 
CBo60AHblMH napasrerpasra RB1IRJIHCb: HHepUHoHHblH napasserp 11 12J H KO­

3<!><!>HUHeHTbl oC1la611eHIDI O.n;HOqaCTHtIHblX MaTPHtUiblX 311eMeHTOB KOpH01lH­
B 167-':"b

COBa B3aHMOneHCTBIDI. crryxae I MaTpHllHhle 311eMeHTbl asaasroneacr­1.:'" 
u u 

BWI KOpHOJIHca onpenenanacs TaK,;etYTeM npasroro Bbl1lHC1IeHHR B pasncax 
KB83H'1aCTH'lHo-<l>oHOHHOH MOne1lH 3. Hcnonsayesrsre napasrerpsr cpenaero

III 167
n01lR npaseneasr B pafiore . ,U06aBHM, qTO B RApe Yb COCTOHHHe 

7/2+7/2 [633] OTo~ecTBJUl1I0CL C Ha6monaeMblM ypoanesr 430,9 K3B, 

B COOTBeTCTBHH C pa~TaMH/8,9/. TI01l0)l(eHHe COCTORHHR 3/2+3/2 r651] 
(E = 570 K3B) nonofipano TaK, qT06bl BocnpOH3BeCTH saepreraxecxae 
paCCTORHHR HH~WHX COCTOmlHH n01l0)f(HTe1lLHOH qeTHOCTH. 

9' 
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Crpyxrypa pOTaIUiOHHblX IlOJIOe KaK IlOJIO:llillTeJIbHOH, TaK H orpana­
TeJIbHOH tIeTHOCTH B CHJIbHO .n;e<t>OpMHpOBaHHblX anpax 169,171,173 Y b HaMH 

HCCJIe.n;oBaJIaCb B pasrrcax HBM 6e3 ysera H C ytIeTOM BH6pauHOHHbI,7 KOMIlO­

HeHTOB B BOJIHOBbIX <t>yHKUIDIX OAHOKBa3HtIaCTHtIHbIX COCTOHHHH 11, npa­

BO.n;HIUHX, B tIaCTHOCTH, K IlepeHOpMHpOBKe O.n;HOtIaCTHtIHbIX MaTpWIHbIX 

3JIeMeHTOB B3aHMO.n;eHCTBHH KOpHOJIHCa. Ea3HC O.n;HOKBa3HtIaCTHtIHbIX COCTOH­

HHH, YtIHTbIBaeMbIX npa .n;HarOHaJIH3auHH MaTpHUbI KOpH9JIHCOBa B3aHMO.n;eH­

CTBHH, 6bIJI BbI6paH TaKHM :>ICe, KaK H .n;JIH anep 163, 165,167Yb. , 

B Ta6JI.5 npOBo.n;HTCH CpaBHeHHe 3HatIeHHH nepeHopMHpOBOtIHbIX napa­

MeTpOB a nonr = < 1 f+ I > nonr 1 < 11+ I > OAH HeKOTopbIX o.n;HOtIaCTHtIHbIX 

MaTpHtIHbIX 3JIeMeHTOB oneparopa 1+ c~paCCtIHTaHHb-lMH B par-ncax KBa3H­

tIaCTHtIHo-<t>OHOHHOH Mo.n;eJiH (a K<Pf\.f < Ij + I>K<PM 1< I j + I> OAH ) .n;JIH anep
167-173 ~ 

Yb. EJIH30CTb 3HatIeHHH anoAr H aK<PM B 60JIblIlHHCTBe CJIytIaeB, 

rrpaaenennsrx B Ta6JI.5, Il03BOJIHeT yraepacnars, tITO OCJIa6JIeHHe saaasronea­
CTBHH KOpHOJIHCa B .n;e<t>opMHpOBaHHbIX HAPax 06ycnoBJIeHO, npexcie BceFO, 

KOJIJIeKTHBHbIMH 3<p<peKTaMH BH6pauHOHHOFO rana, OTMeTHM, tITO .n;JIH acex 

paccxrarpaaaevrsrx HaMH HetIeTHbIX H,IJ;ep HT'rep6IDI aeofixorrasro yCHJIHBaTb 

o,ZJ;HOtIaCTHtIHbIH MaTplftlHbIH 3JIeMeHT'< 521.£. .If+ I 521.l. > (B anpe 167 Yb 

a noar "" 2,1). KaK BlWlO H3 Ta6JI.5, 3TOT HeO:>ICH,IJ;aHHbIH 3<P<t>eKT TaK:>ICe 

rrpencxassraaerca KBa3HtIaCTHtIHo-<t>OHOHHOH Mo.n;eJIblO. TeM He MeHee, no­

CTHFHyToe HaMH onacaaae 3HepFHH spamarensasrx COCTOHHHH artep YbB pavr-

Tatinuua 5. Marpusuue sneueuru onepatopa j + U COOTBeTcTBylOUiue rpaK­

TOpbIOClla6IleHUJl: a nonr = <17+1 >nOAr 1<It+ I> MHK; a K<PM = 

~. = <It+ I>K<PMI <141:> MHK 
j 

..... 
\ 

~ff 

IS [Nnz~J r [Nn,A] 
I67'!'b I69 Yb 171 Yb I73 Yb 

<\1 h,~. -xK~.1 ""nom'.<fJ h '1.. at'Ki1>;,~ .,(no.u;r. <fIJ· ..~ .,(K~.I U"nom' 'f1j'H~,", ocK~,1 vtnom' 

7/2- [514)-5/2- [523] 3,494 0,51 0,83 3,633 0,57 0,47 3,717 0,28 0,44 3,715 0,35 0,55 

7/2- [503]-5/2- [512] - - - 3,043 0,44 0,46 3,015 0,59 0,58 3,033 0,27 0,63 

5/2- (523)-3/2- [52IJ 0,801 0,69 0,83 1,012 0,42 0,78 1,013 0,22 0,22 1,098 0,54 0,59 

5/2- (512)-3/2- [52IJ 3,740 0,57 0,42 3,661 0,41 0,54 3,595 0,38 0,42 3,590 0,65 0,63 

3/2- [521]-1/2- [5IO) -1,754 0,28 0,45 -1,788 0,20 0,78 -1,845 0,24 0,60 -1,877 0,20 0,56 

1/2- [521]-1/2- (521) 0,298 2,30 2,IO 0,398 I,5I 1,73 0,546 I,28 1,26' 0,618 I,II 1,12 

9/2+ Lb24) -7/2+ [633] 5,594 0,55 0,83 5,569 0,87 0,75 5,550 CJ,74 0,68 5,525 0,54 0,62 

7/2+ [633]-5/z+' (642) 6,082 0,81 0,83 6,059 0,73 0,63 6,035 CJ,86 0,64 6,002 0,93 0,60 

5/2+ [642] -3/2+ (651) 6,390 0,81 0,80 6,373 0,76 0,54 6,640 0,75 0,73 6,283 0,43 0,72 

3/2+ [6511-112+ [660] 6,562 0,82 0,83 6,541 0,79 0,78 6,449 0,82 0,58 6,4[,7 0,48 0,72 

1/2+ (660) -I/'?! [660] -6,619 0,65 0,82 -6,599 0,48 0,67 -6,5!! 0,62 0,62 -6,480 0,63 0,72 
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xax HBM C HCnOJIh30BaHHeM a K<JJM 6bIJIO HeCKOJIhKO xyxce, qeM npa acnons­
30BaHliH a nonr . Ha npaxraxe 3HatIeHliH Q K<JJM npanaraanacs HaMH KaK ac­
XOAHbIe, -a 3aTeM xoppexrapoaarracs TaK, xrofisr cornacae pacsera C sxcne­
pliMeHTOM ynyqlllliJIOCb. 

B HApax 169,171,173 Yb Hli)l(aHlllHe COCTOHHliH nOJIO)fGfTeJIbHOM xer-
HOCTH OTHOCHTCH K porauaoanoa rrorroce 7/2+ f633]. B 169Yb 3TO XOpOIIIO 
H3yqeHIIaR norroca OCHOBHoro COCTOHHHH. C YBeJIHqeHlieM qHCJIa HeHTpoHoB 
saeprna COCTOHHliH 7/2+ 7/2 ["6331 nOCTeneHHO B03paCTaeT H B anpe 173Yb 

u • 169 171 bCOCTaBJIHeT 350,3 K3B. Kpor-re 3TOli nOJIOCbI B HAPax ' Y liAeHTH­
<pliUHPOBaHbI apaurarensnsre rrorrocsr na COCTOHHlliIX 5/2+ [642], 3/2+ r6f511 
li 9/2+ [6241. Peaynsrarar HaIIIHX paCtIeTOB 3HeprliH li CTpyKTYpbI Hli3KO­
B036y~eHHbIX COCTOHHliH YKa3aHHbIX nOJIOC B 3TliX HAPax (rafirr. 6, 7 li 13) 
HaxOAHTCH B AOCTaTOqHO xopOIIIeM corrracaa C axcnepar-rearora. 06PaI.I..\aIOT 
na cefia BHliMaHlie aaauarensasre npasseca KOH<plirypauHH 5/2+ [6421 li 
9/2+ [624] B COCTOHHliHX nonocsr 7/2 + [633'1. IIpH 60JIblliliX 3UaqeHIDIX cna­
na OHH AocTMraIOT 20%. Enie CJIO)l(Hee oxaaanacs crpyrcrypa CHJIbHO CMe­
IIIaHHbIX xopaonacoasne B3aHMOAeMCTBlieM cocroanaa rrorroc 5/2+ [642] 
li 3/2+ [651] . K nop;o6HoMYBbIBOAY paaee y)l(e npauina ~BTOPbI pa60T / 10,4-61 

5. POTAUHOHHWE TIOflOC@ OTPHUATEflbHO~ QETHOCTH 

KaK y:me orwreuanocs nsnne, B o6CY)l(,I:(aeMbIX HAPax Hli3KOBo36y~eH­
asre apantarensnsre yposna OTpHuaTeJIbHOH qeTHOCTli CBH3aHbI C 0AHOKBa3li­
qaCrnqHbIMli HeHTpOHHbIMli COCTOHHliHMli 3/2- [521],5/2- [523], 1/2- f521], 
5/2(512], 1/2- [510], 11/2-[505J li 7/2-[5141. B HaIIIliX pacserax saep­
rliH apautarensasrx COCTOHHliH Ii aMnJIliTYA KOPliOJIliCOBa CMeIlIHBaHHH, 
npOBeAeHHbIX B pasncax HBM, nOMliMO nepesacneansrx COCTOHHlfH rrpa AHa­
rOHaJIli3aUHH MaTpliUbI xopaonacona asaasroneacraaa YtIHTbIBaJIaCb nonorr­
HliTeJIbHO COCTOHHHH 9/2-[514], 7/2"'[514], 7/2-[503], 3/2-{532], 
3/2- [512] li 1/2-(5301. Pe3YJIbTaTbI pacseroa spamarerrsasrx cnexrpoa 
B036y)l(AeHHH B HAPax arrepfiaa c A = 163-173 npaseneasr B Ta6JI.8-13. 

B anpe 163 Yb , KaI( H B ztpyrax HeqeTHO-HeMTpOHHbIX li30TOH31{ CN = 

= 93, COCTOHHlie 3/2-~ 521} HBJIHeTCH 09HOBHbIM, a 5/2- [523] - HH'}K~IIIHM 
OAHOKBa3liqaCTlitIHbIM B036y~eHlieM orpanarensaoa qeTHOCTH. ,1lpyrlie 
aeporauaoaasre COCTOmIlliI 3TOM qeTHOCTli B anpe 163Yb sxcnepasrearansao 
He liAeHTli<pliUliPOBaHbI. Cxexra HH3KOB036YiK,lJ;eHHbIX COCTOHHliH aayxeaa 
cnafio / 11~ TIo reoperaxecxara ouemcavr, Hli)l(aHIIIlie aa HHX 1/2- r521 ], 
3/2-[532] li 5/2-[ p121 CJIeAyeT O)l(HAaTb npa 3HeprHH 0,5-0,8 M3B. Mance 
anepreraxecxoe paccroaaae MeiK,lJ;y ypOBHHMH 5/2- 3/2 [521] li 5/2­
5/2 [523] naace npa OTHOCliTeJIbHO He6oJIbIIIOM aaaxeaaa OAHOqaCTHqHOrO 
MaTpHqHOrO aner-renra <3/2- 521!i+ I 5/2-523> =0,8 npHBoAHT K oco6o 

14 

II 

I 
/' 

. Tatinuua 8. 31~f.ZUU U aunnutyou xopuonucoea cuetuueanus POTOijUOHHblX 

nO.llOCROpO Yb (A = 16 K3B, A =-6,147M3B, /). =1,04M3B) 

I"KlNrlzAl 
3HeprWl, K3B A M n Jl j{ T Y n bI C Mew j{ BaH H 11 elK 

azcn. reop. 5/21532] 5/21512] 3/21532] 3/21521] 1/21530] 1/21521] 

3/2-3/2 [521] 0 0 - 0,002 Q,0800,997- ~,0I2 
5/2­ 69 ~,579 0,090 ~,066 O,80! 0,105 -o,ooA11 
7/2­ 160 -0,633 0,126 -G,II7- 0,1250.'741 -0,035 
9/2­ 275,9 276 -G,672 0,150 -O,I5! 0,690 0,146 -O,DI5 

5/2-5/2 [523] 53,6 25 0,807 0,062 D,lOI 0,573 0,080 O,OG5 
7/2­ 132,9 121 0,749 0,102 0,138 0,629 0,108 -0,008 
9/2­ 234,6 187 0,695 O,!35 ~,176 0,660 0,162 0,021 
I/2-I/2 [521] ­ 609 - 0,000 1,000- - -
3/2­ 647- 0,354 0,016 -0,065- 0,932-
5/2­ 687 -0,063- -0,005 G,448 0,026 0,202 0,821 
5/2-5/2 [512] ­ 854 0,003 O,99! -0,001 -0,099 -0,085 0,024 
7/2­ - 9'71 .,{l,003 0,9'79 0,036 -0,148 -G,I03 -0,085 
9/2­ III4 -0,041- 0,945 0,202 -0,159 -0,196 -o,0I7 

9/2"24] 7/21633] 5/2~42] 3/21351] 3/21402} I/21660] I/2i{400] 
9/zt' x x (J,017 0,194 0,721 0,567 0,003 0,347 -0,002 

13/zt' X+ 43,0 X+ 56 0,067 0,364 0,579 ~,252 -0,001 -0,681 0,003· 
II/zt' X+ 45,5 X+ 68 0,032 0,262 0,782 0,542 0,003 0,160 -0,001 
17/zt' X+246,2 X+192 O,I03 0,428 0,582 -0,188 -0,001 -0,658 0,003 
!5/zt' X+263,3 X+204 0,054 0,306 0,748 0,558 0,003 0,178 -0,001 

CllJIbHOMY KOPliOJIliCOBY CMeWliBaHHIO ax apaurarensasrx B036YiK,lJ;etIHH. 
3TO BliAHO as Ta9JI.8, B KOTOpOH noxaaaasr pe3YJIbTaTbI pacseroa 3HeprHii 
li CTPYKJPbI Hli3KOB036YiK,lJ;eHHbIX ypoaaea OTpHUaTeJIbHOH qeTHOCTli 
B HApe 16 Yb . Ilpennoaceaaaa B raonane rpynnapoaxa YPOBHeH ITO nOJIO­
car-t 3/2- [521] li 5/2- [523] liMeeT JIliIIIb xacro YCJIOBHbIM xapaxrep ­
orpaxcaer MaKCliMaJIbHbIH BKJIaA B BOJIHOBylO <PYHK~IO Onp"eAeJIeHHOH 

. / 12/KOH<plirypaWfli. I1x HAeHTH<pliKa:QliH OCHOBaHa na AaHHblX pa60TbI , 
C YBeJIliqeHlieM qliCJIa HeMTpOHOB B HAPax 165 Yb li 167 Yb onao­

KBa3HtIaCTliqHOe COCTOHHlie 5/2- [5231 CTaHOBliTCH 'OCHOBHhIM, 3/2- (521] 
(KaK AbIpOtIHOe) nOCTeneHHO nO,lJ,HHMaeTCH, a 1/2- [521]' li 5/2-[ 512] ­
OnyCKaIOTCH. TaKliM 06pa30M, KOPliOJIliCOBO cvremaaanae nOJIOCbI 3/2-[5211 
C 5/2- [523] CJIa6eeT, HO B03paCTaeT C llpli6JIli)l(alOIlUfMlicH K HeM nonocasra 
1/2- (5211 li 5/2- {512]. OTMeTliM 3AeCb, qTO nOJIOCbI 3/2- [5211 li 
; 1;2- [52i] B anpe 165 Yb (Ta6JI.9) liAeHTli<pliUlipOBaHbI HaMH nnepasre. 
Pacxerar nOKa3bIBaIOT (Ta6JI.9 li 10), qTO 3TO npliBOAHT K oco6o CJIOiKHOH 
CTpyKTYpe li xapaxrepaoxry "onyctcaaaro" BpaI.QaTeJIbHbIX COCTOHHHH nOJIO­
CbI3/2- [5211 no OTHOIIIeH~ K rOJIOBHOMy ypOBHIO. 

TaK, B anpe 167 Yb 3HeprIDI nepaoro Bpamal:etbHoro ypOBHH 5/2­
3/2 [5211- OTCTOliT OT rOJIOBHOrO acero na 26 K3B 8 . Pesynsrarsr HaIIIliX 
pacxeroa BnOJIHe nOATBep)l(,I:(aIOT BbIBOAbI3TOH pafiorsr, HO rrporasopesar 
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rrpennonoaceaaaxr Ksacana /5/, l cornacao KOTOpblM ypoaeas C saep­
nreH 213,2 K3B cnenyer aarepnperaposars KaK ronOBHOH ypoaens norrocsr 
5/2-[ 512J, a ypOBHI1 411 (7/2-) 11 553 K3B (9/2-) OTHeCTI1 K norroce 
7/2- [514] . He06xo;Q.l1MO OTMeTI1Tb B CBH311 C 3TI1M, lfI'O COCTOHHl1e 179,7 K3B 
(3/2-), aaeneanoe B pafiore /13/ 11 pasprracaesroe O,D;HI1M cna6blM y -nepe­
XOAOM na OCHOBHoe COCTOHHl1e, nO-BI1,n;I1MOMy, He cyutecrayer. 

CrpYl.(Typa oficyacnaer-rsrx rronoc OTpl1lJ;aTenLHOH lIeTHOCTI1 B 'Hnpax 
169,171, t13 Yb CTaHOBI1TCH flBHO npyroii. TIPH nepexone 01' anpa 167Yb
 
K 169Yb npOI1Cxo,n;I1T cyuiecraeanoe 113MeHeHI1e B- cnexrpe 0,D;HOKBa311t1aC­

TfItIHblX B036Y)K)J;eHl1'tI: COCTORHfIR: 1/2-t521l' 11 5/2-[512] npononacaior
 
onycxarscs, a 3/2- [521] 11 5/2- [523] pe3KO YXO,lJ,HT asepx (E::: 0,6 M3B) ,
 

. npI16nl1:>KaR:CL K COCTOHHIDIM 7/2- [514} H 1/2-[.510J..EcTecTBeHHo, Me­

HHeTCH He TonhKO cxer-ra KOpl10nHCOBa CMeUlI1BaHl1H COCTOJrnI1H, HO 11 KBa311­

lIaCTI1I1HO-<poHOHHoro B3aHMo,n;eHCTBI1H /1/. Pacnersr nOKa3bIBalOT (Ta6n.11,
 
12 11 13, CM. TaK)I(e paficrsr / 4~6, 14/), sro 31'0 npl1BOAI1T npeacne acero
 
K fiorree npOCTOH (no-rra 1.II1CTOH) crpyrcrype rronoc 1/2- [521] 11 5/2- [512]
, 
11 K cyutecraeaaosry nepepacrrpenenenmo npnraecasrx KOMnOHeHTOB B co-
CTOHHIDIX nonoc 3/2-[ 521J 11 5/2- [523], mcrransr KOTOpblX npa 117 >11/2 
npononacaror npeasnnars 20%. PaCCMC>TpI1M 31'0 fiorree nonpofiao. .... 

Y:>Ke B pafiore KaHeCTpOMa 11 Tyoraa /14/ 6bInO nOKa3aHO, 111'0 B HApe 
169Yb Ii\Kl == 1 CMeIllI1BaHl1e He HBnHeTCH rnaBHblM ,n;JTJI nonocsr 1/2- [521) 

11 111'0 npnsrecs COCTOHHfIR: 1/2- [510] aaaxareneno fiorrsure npl1MeCI1 
3/2- [521]. AHanorWlHblH pesyrn.rar nonyxea B HaIllI1X pacxerax (Ta6n.11). 
TaK :>Ke, KaK 11 B /14/, COCTOHHI1H nonocsr 5/2- [512] I1MelOT 3aMeTHylO 
nparaecs nl1111h xonrpar-ypauaa 3/2 - [521] (~1%) , a rrorrocsr 5/2 - [523] ­
3/2- [532] 11 3/2-[521] (~4%). AMnnl1TYAa npl1MeCHOH xoarparvpanaa 
5/2- [512] B COCTOHHI1I1 5/2- 5/2 [523] B npencraarreaasrx HaMI1 pacxerax 
COCTaBnHeT ncero 0,015, HO ecna YllecTh 8-npo~eHTHYlO npaxrecs 3TOH KOH-. 
<pl1rypa~I1H 3a ClIeT K-CMeIllI1BaHI1H (CM.Ta6n.6 B / 1/ ) , TO ee norman aMnJII1­
TYAa COCTaBHT 0,27. B pafiore / 4/ K-CM~IllI1BaHl1e 3TI1X COCTOHHI1H He ylll1­
TbIBaJIOCL. YpOBHI1 norrocsr 3/2- [521] TaK:>Ke He coziepacar aaaxarensasrx 

C 117 rrpasrecea. Harrpasrep, B COCTOHHI1I1 9/2 - npavrecs xoarparypauaa 
5/2- ~523] He npeasnnaer 7%, 5/2- [512] - 2,5%, 1/2 -[ 510] - 3%. CTpyK­
Typa HI13KOCnl1HOBblX COCTOHHI1H 169Yb paCCMOTpeHa rronpotiao TaK:>Ke 
B pafiore /lS/. 

Ilorroca 1/2- [521] B 171Yb HBnHeTCH norrocoii OCHOBHoro COCTOHHHH. 
Ee ypOBHI1 xapaxrepasyrorca nOtlTI1 III1CTOH CTpyKTypOH - npar-recasre 
KOH<pl1ryP~1111 He npeasnuaror 1%. COCTOHHIDI nonOCLI 5/2- (512] TaK:>Ke 
nOIlTI1 III1CTble (Ta6n.12). Ilocnennae asraonsr XOpOIllO no,n;TBep)K,D;aIOT nccne­
n<?BaHI1H peaxnaa rrepenax HYKnoHa I15/ H COrJlaCYIOTCff C paClIeTaMI1 npyrax 
aBTOpOB (CM., HanpHMep,!16/). K osepennoa norroce 7/2- [514] y:>Ke 3aMeT­
HO npar-reunraaerca norroca 5/2 -[523]. 3HallHTenLHo cansnee B03MYIUeHa 
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KOpl10nl1COBblM B3aMMo,n;eHcTBHeM nonoca 3/2- [521]-, B ypOBHI1 KOTOpOH
1T 

(c I ~9/2-) ,n;aIDT sasserasre arcnansr KOH<pl1rypa~1111 5/2-[523] (15 7 

735%), 1/2-[530] (1 74%) 11 1/2-[510] (~2%). BOJIHOBble <PYH~11I1 

COCTOHHHH nonocsr 5/2- [523] conepzcar saauarerrsasre KOMnOHeHTbl npa­
MeceH 3/2-[ 521] (no 35%). Ilorroca 1/2-[ 510] cnafio B03MymeHa KOPI10­
nHCOBblMB3aI1Mo,n;eHCTBl1eM. 

POTa~OHHaR: norroca OCHOBHoro COCTOHHIDI 5/2- [512] B 173Yb I1CKJIIO­
III1TenLHO cnafio c'MeIllaHa KOpHOnl1COBblM B3aMMo,n;eHCTBl1eM C ,n;pyrHMH 
COCTOHHIDIMI1 OTpl1~TenLHOH lIernOCTI1. MaKCI1M~LHbIH KOMnOHeHT 01' 
KOH<pl1rypa~11 3/2- [521l He npeasnnaer 1% npa crraae 15/2-. TO:>Ke orno­
CI1TCH 11 K ,n;pyrl1M HH3KOB036Y)K)J;eHHbIM COCTOHHIDIM pOTaQI10HHbIX nonoc: 
1/2-[521], 5/2 - [523] 11 3/2-[521], B 3TOM anpe (Ta6n.13). HeCKonhKO 
60nLIllaR: npaxsecs (no 3%) KOMnOHeHTa 5/2-[ 523] nOHBnHeTCH B ypOBHHX 
pOTa~oHHoH nonocsr 7/2- (514] . 

B anpax Yb C A == 169, 171 11 173 npa saepraa B036y)K)J;eHIDI E > 
>0,6 M3B Ha6nlO,n;aIDTCH ypOBHI1 orpanarensnoa lIeTHOCTH, xoropsre MO)KHO 
;THeCn! K POT~110HHbIM norrocasr 3/2- [512], 11/2- [505], 7/2-[ 503] H ,n;p. 
Ilpencraaneaasre HaMH pesyns'rarsr pacxeroa ,n;JIR: aexoropsrx 113 3TI1X norroc, 
no BceH' BI1,n;I1MOCTI1, MeHee Ha,n;e:>KHble, lIeM ,n;JIR: HI13KOne:>K8.IUHX 11 06CY:>K­
zteansrx HaMl1 asnne. B 60nLIlll1HCTBe cnysaea IIHCnO Ha,n;e:>KHO l1,n;eHTI1<pI1~­
POBaHHblX aa 3TI1X COCTOHHI1HX BpaIUaTenLH~1X B036Y:>K,D;eHI1H HeBenI1KO. 
Kposre roro, B HaCTOHIUee BpeMH TOIlHOCTL OIDfCaHHH HepOTa~110HHbIX B03­
6y)K)J;eHI1H, nexcantax nsnne 1 M3B, OCTaBnHeT :>KenaTL nyumero hi. 

6. 3AKJIIOQEHl1E 

Pacxersr 3HeprI1H H crpyrcrypsr BpaIIJ;aTeJILHblX COCTOHHHH aeserasrx 
anep I1ITep6IDI B Illl1pOKOH MaccoBoH 06nacTI1 A ::: 163-173 noKa3aJIH, 111'0 
Hea,n;Ha6aTI1QeCKaR: BpaIIJ;aTenLHaR: Mo,nenL anorrae npl1MeHI1Ma nna ormca­
HI1H sroro Tl1ila B036y:>K,neHHH no E "'" 1 M3B. YlIeT KBa3f1t1aCTfItIHo-<P0HoHHoro 
B3aMMo,n;eHcTBIDI npa pacsere MaTpfltlHblX 3neMeHTOB KOpl10nl1COBa B3aM­
Mo,n;eHcTBIDI B rnaBHOM npHBo,IUiT K TeM »ce pesyrrs'rarara, 111'0 11 B crryxae 
"ocnafineaaa" O,D;HOtlaCTI1t1HbIX MaTpfltlHblX 3neMeHTOB, ocyurecranrrexroro 
npOCTOH nonroarcoa non 3KCnepI1MeHT. TeM He MeHee,B pesynsrare HaIllI1X 
pacseroa BbIHBl1nl1Ch aerpaaaansasre cnyxaa, rpetiyroutae ,naJILHeHIllero 
nccnenoaaaaa - cnyxaa, xorzia rrpaxoznrrca ,nIDKe YBeJIfItIHBaTL TeOpeTI1­
tleCKl1e 3HaqeHIDI onaosacrasasrx MaTpl1t1HblX 3neMeHTOB, npl1t1eM 31'01' <paKT 
0,nH03HatIHO rrpencxaasraaer Mo,n;enL, YIlI1TbIBalOIUaR: B3aI1Mo,neHCTBHe KBa311­
tlacrn~ C <poHOHaMI1. KaK 6y,neT nOKa3aHO HaMH B pafiore / 17~ rrpa pacserax 
BepOHrnOCTeH 3neKTpOMarHl1THblX nepexonoa CYtleTOM paccsaraaasrx B nan­
HOH pafiore aMnJII1TY,n KopHonHCOBa CMeIllI1BaHIDI HcnOnL30BaHI1eB COOTBeT­
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CTByroIUHX CJIytI8RX "YCWIeHHbIX" no cpaBlIeHHIO C oAHOQaCTHqHbIMH snaxe­


HHflMH MaTplNHbIX 3JIeMeHTOB orreparopa j + TaI(JKe' naer pe3YJIbTaTbI, rrysme
 
COrJIaCYIOI.IJ;HeCfI C 3KcnepHMeHToM. 
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, It 4~al\i.YE Ii np.., " P41r88-934 
'd~Hc·H~MaTHKa. H aHanH~ CBOHCTB a,nep' HeqeTHhIX H30TbrrOB 
"~T1,'ep:6HR: c A = 163-173. Bpautarerrsasre COCTOHHIDI 
.,I'~ • 

• I' , .B' pasrxax 'li'ea.n;Ha6atHtIecKqH i:$pamate.rrbHoM MO,ne.rrH H MOAHqJH­
U\lPOBaHHOH Bpamarensaoa MO,D;enH,. YlJHThIBarow;eH B3aHMo,neHcTBae 
oT'4a~ H,KBa3aqaCTHtIHo-<P0HoHHoe B3aHMone(icTBae, paccnaraasr 

.• '~Ji7praR a CTpY~'1'Ypa pOTaU;HO?HhIX COCTOHHHJ1 '.HeqeTHbIX aztep 
. QJt'tep6HR: C MaCCOBI;>IMH tIHCJIaMH A.= 163-173. Hayseao BJIHHHHe 
I~I1~Hqa~TI1tIHo-QJOHdHHOPO asaar-roneacraaa Ha iniTpHtllibIe aner-ienrsr 

I ~OPI;IOJI~COBa B3aHMo.n;eHcTBHH. Pe3YJ1bTaTh~paCtIeTOB cpaB~H:BaIOTcH 
'I c·j~cnepHMeHTaJIbHhIMI1,D;aHHhIMH. 

"I',I.ti • 
Pa60Ta asmorntena B Jlafioparopaa anepasrx npooner-r OI1HI1. 
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Ad~m I, et a1. P4-88-934 
.,$Yst~matics and Analysis of Properties of Ytterbium 
'Odd Nuclei with A = '163-173. Properties 
.de Rotational States ­

, I 

The energies and structure of rotational states in odd ytterbium 
n~clei with A = 163-173 mass- number are calculated' in the frame­
'.}V(~nik of n6nadiab~tic rotational model and a modified rotational 
!p.~o.del taking into account the recoil term and quasiparticle-phonon 
::\\fit~rnction. The effect of quasiparticle-phonon ,interaction on m~trix 

:r...el~~m,fI}ts of Coriolis .interaction is studied. The .calculation results 
: lW~ 'Compared with the experimental data! 
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