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B psr.ne aenaBHHX aKcnepHMeHTaJibHhiX HccnenoBaHHil 6bmo noKa3aHo, 'ITO 

9tP<iJeKThi B3aHMoneitcTBHSI KopHOJIHCa o'!eHb CHJibHbi Me)l{ny ypoBHSIMH noJIO)KH

TeJibHoit 'leT!IOCTH B srnpax c 'IHCJIOM aeitTpOHOB N = 91-97 penKoaeMeJibHoit 

/1-4/ . - . 
o6nacTH ( CM. , aanpHMep, ) • B3aHMOlleHCTBHe KopHOilHCa CHJib!IO !lapy-

waeT ITOCJiellOBaTeJibHOCTb CITHHOB II 9!19pi'eTH'IeCKHe pacCTOSIHHSl M9)1{llY ypoB

HSIMH BpaiiiaTeJibHbiX ITOJIOC, TaKHe CHJlbHO HCKa)l{eHHhie Bpall!aTeJibHbie no

/lOCh! y)l{e He MOI'YT 6hiTb OllHCaHbl B paMKaX 06bi'IHOI'O nonxona. 6 TeOpHH 

B03MYII!9fiHti:. 

B naHHOil pa6oTe Ha OCHOBe. MeTana TO'IHOit nHai'OHaJIH3aUHH B3aHMQ

/5/ 
.oel!:CTBHSI KopHOJIHCa Mbl npoaHaJIH3HpoBaJIH COCTOSIHHSI IIO/lO:»<:HT~/lbHOil: 

'19THOCTH B 
16 3 . . 

H Er • B MeTo.oe HCIIO/lb3yeTcsr BpamaTe/lbHhiil: rrapa-
2 . 

M9Tp 'tt /2J H acpcpeKTHBHaSI CHJia crrapHBaHHSl G eft 1 IIOCKOJibKY 

HCITOJib3YSl napaMeTp G ~ . oueHeHHbiil 113 'leTH<>-He'leTHOit pa3HOCTH Macc,HeB03-

. MO)I{i!O COI'JlaCOB8Tb paC'I9Tbl C 9KCIIepHM9HTOM HH npH KaKHX BapHaUHSIX 

. /5/ 
netPOpMaUHH H BpamaTeJibHOI'O napaMeTpa 

3aiTHlU9M Hea.oHa6aTH'I9CKyiO BOJIHOByiO cp.yHKUHIO .llJlSl OIIp9.ll9/19HHOI'O 

/5/ 
emma H Iz =)\I B BH.lle 

I I M > = ( 1 ) 

r.oe I I M v K > :... a.oHa6aTH'IecKHe KBa 3H'IacTH'IHbie BOJIHOBbre cpyHKUim, a 

C .I K ( · vK· - aMII/lHTY.llhl · '-cMeWHBaHHSl V BlCJIIO'IaeT BC9 acHMIITOTH'I9,;.. 

CKHe KBaHTOBbre '!Hen a, KpoMe K ) • Co6CTBeHHbre 3HaqeHHSI raMHJibTonua

na, co.z:r,ep:»<:amero o.onoqacTH'IHhril:, crrapHBaTeJibHhril:, BpamaTeJibHbiil: H 

KopHoJIHCOB qneni,r, MO:»<:Ho 3anHcaTb B BH.oe: 
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+-[1(1+1)+(-1) · U+1/2)a(l)], 
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Pn~ no orrpeneneHHID 

. I+ t/2 , . . 
(-1) . (1+1/2ka( I)·J-=-<IM!l+f- +I..;J+I IM.> (3) 

'/ E =vA 2 +(c · -t\)2 
• 

VK VK • . • 
(4) 

llnSI onpeneneHHSI A·... H ,\ pewanac1o aa.l{a~a napHbi" KoppenmiHA- B 

npH6nlf)Ke'HHH ··cT8Tif'l9CKOI'O CllB.pHBaHHH C HCllOnb30B8HH9M OnHO'l8CTH'lHOA 
- • /6/ . ' . . ,. 

cxeMht · CaKcoHa:-By nca · ·~ napaMeTp napHoP'o BaaHMoneAcTBHSI G etr 

Bbi6HpancSI H3 cpaBHeHHA. B~r-l:ucneHHhiX aHeprHA C 9KCITepHM9HT8nbHbiMH 

naHHbiMHo 

CeMi> onHoqacTH'lHbiX cocTol'IHHit 1/21660] • l/2+[400] • 3/2+[402] ~ 
+ .. + . . . + .. . + . ' ' ' 

3/2 [651], 5/2 · [642], 7/2 [633] H 9/2 [624] ) y'lHTbiBanucb rrpH Bbr-
··./ 

"!HcneHHH MaTpHU.bi BaauMoneACT5HSI KopuonHc·a. B Heq~THbiX uaoT.onax · ap-

6H.si 6onblliHHCTBO H3B9CTHbiX ypo5HeA ITOnO)Kif~enloHOA 'i~THOCTH Knac

CH<flHUHpyeTCSI c noMOU!biD BbiineyKaaa~HbiX ~ COCTo.smu:lf. CocT~SIH;SI a)2+ [ 402] 

1 -h- ]. . . ·171 
H 3 2 L651 cHnbHO cMewaHbi ua-aa AN =2 asauMoneAcTBHSI • 

B cxeMe CaKCOHa-Bynca T8Koe CMeWHB8Hife rronyqaeTCSI B6nH31f necpop

M8Uiflf 8 = 0,305 t rrpH' KOTOpOA B nanbHeAweM If HCnOnb3YIDTCSI onHo-

/6/ . 
. 'l8CTH'lHbi9 aHepi'HH c V K H BOnHOBbie cpyHKUHH .. • llnB, BC9X BKniD'l9HHhlX 

COCTOSIHHA lfCITOnbayeTCSI onHo H TO )Ke 3~8'l9Hife Bp8WI!l'X'9nbHOI'O napaMeT-

pa. 

P /5/ 6 ' . aHee binO llOK838HO, 'ITO p8C'l~Tbi C BKniO'leHHeM TOnbKO nep-

'· 
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,BbiX IISITH cocTOSIHHit xopowo cornacyiOTCSI c 9KC11epaMeHTanbHbiMII p.aHHbi-

161 
MH B · Er 110 ypoBHSIM c I -1/2 = 2 n 

II .9/2 + (624] B MaTpHUy ,llHaroHanii3aUHH 3aMeTHO BniiSieT Ha 9Hepi'HII ypoa

Heit B IIO.lli'py1111e c I-l/2 =2n-tel , 

Pe3ynbTaTbi pacq~TOB c y'I~TOM cMewaaaHuSI ceMu ypoaHeA a 
161 Er 

II 
163 

Er .naHbl Ha pHC, 1 I{ 2. noKa3aHbl TOnbKO HII:>Kaitwae 110 9HeprHH 

I'pyllllbl, 8 · OOOHX SI.llpax Bee COCTOSIHIISI CHnbHO CMeWHBaiOTCSI, 11puqeM :rnaa-

Hb!MH KOMIIOHeHTaMH OK83biBaiOTCSI 5/2+(642] II .l/2+(660] (eM, piiC, · 

3(a) :u 4(a) ), 

06ruee lloae.neHue llo.nrpyllllbi coCTOSIHHit c I -l/2 =2n + 1 a o6oax SI.ll

pax O.llHHaKOBOe, 8TH COCTOSIHIISI HMeiOT OOnbWyiO KOMIIOHeHTy C.OCTO.SIHHit 

5/2+[642] H xapaKTepii3YIOTCSI 6onbwoa o'rpauaTenbHOit aenaquHoA "llapa-

MeTpa .. pa3BSI3b!B8HHSI a(l) (eM, puc, 3(a) H 4(a)), 8 163 Er COCTOSIHHSI 
..... 

c I -l/2 =2n TaK:>Ke HMeiOT 6onbwyiO KOMIIOHeHTY cocTOSIHIISI 5/21-[ 642] 

B TO BpeMSI KaK CIITyaUHSI B 161 Er 
OKa3biBaeTCSI .llOBOnbHO _CnO:>KHOA, 

8 OOOHX SI.llpax xapaKT9pHoit OCOOeHHOCTbiO IIO.lli'pyllll COCTOSIHHA C 

I -1/2 = 2n oKa3biaaeTcSI 6onbwaSI llono:>KHTenbHaSI aenaqaHa a (I) 

CHnbHO CMeWaHHbie COCTOSIHIISI 3/2 + ( 402] H 3/2 +( 651] .llaiOT 11pHMepHO 

10-15% BKna.n B aonHOBbie cpyHKUHH acex paccMoTpeHHbiX cocTOSIHHit, 

Heo6xo.naMo OTMeTIITb, 'ITO scpcpeKTHBHbifi llapaMeTp cllapuaaTenbHoro 

B38HMO.lleAcTBHSI G elf , HCIIOnJ;30BaHHblit B pacq~Tax, 11pHMepHO Ha 30% 

, MeHbllle Bbi'IucneHHOI'O H3 'IeTHo-geiJeTHO~ pa3HOCTH Mace SIJlep.TaKoe ocna6ne-
-

Hlle llapHblX KOppenSII.(Hit Ka:>KeTCSI Ollpaa.naHHbiM H3-3a a!ITIICIIapHBaTenbHOI'O 
. . /9/ 
scpcpeKTa B3aHMo.neAcTBHSI Kopuonaca , ~IITepecHo . OTMeTHTb. TaK:>Ke, 

161 
'ITO aparuaTenbHbie napaMeTpbi B Er I{ 110 aenH'IHHe onli:;JKH K 

9KC11epHMe!ITanbHbiM 3HaqeHHSIM ,llnSI BpawaTenbllbiX IIOnoc !Ia OCHOBHblX 

COCTOSIHHSIX B COCe.llHIIX 'I~THO-'I~TIIb!X SI.llp~x 162 Er li 164 Er COOTBeTCT-

/10/ 
Be!IHO 

Bee nonyqenHbie pe3ynbTaTbi npaKTH'IeCKH HeqyacTBHTenbHbi KaK K 

"· yaenaqenHIO qucna cMewuaaeMbiX ypoaHeA, TaK u K HeoonbWHM aapuauuSIM 

.necpopMauuu, 
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1.61Br 

(energies in ~eT) 
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2
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5/2+ __lL 

.; 

w 
I _Exp. Theo. 

·W 
I Exp. ··. Theo. Iw ·. Other leTels(theo.) 

1-I/2•2Jl . 1.;.I/2•2a+I 

101. E . 
1. CpaBHeHHe TeopeTH'I&CKHX pac'leToB B · r ::: ..• , :BhiiiOnHeHHbiX npH 

2 -
1i /2J =17 K9B H Gerr=l51~srae (,.L\ erf'· ... 0,370. MaBLe 

aKcrrepHMeHTanbHbiMH t:taHHbiMH ' • B,,riocnet:tHHX ABYX KonoHKax - . .: 

PH Co 

IIpHBet:teH TaKJKe pHA IIpet:tcKaaaHHbiX TeOpHeil HH3KoneJKalllHX ypoB-

HeM, HMeiOIIlHX 6onbiiiHe KOMIIOHeHTbl c6cT0£1HHM i/2 +[ 660) H 

5/2+ [642] 
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183 Er 

(energies in KeV ,) 

29
/ 2+ _r6_I_4_.3 __ !592 

III7.5 
.... !076 

709.3 
. .._ 672 !9/2+ 667.0 

'375 395.6 
!7/2+·-.·--

·--- I5/2+ 34.3.0 

I-3/2+ 
I78.0 I74 

,,;z;5?i~/2+ 
!29.7 

>' + '0·5 ... 9/2 0 I'J · .. ' ,::?/2+ 22.5 
,,2+ 
I., Exp. !rheo.- r"' 'Exp. 

--

I092 

664 

.348 ,. 

I40 

28 

!rheo• 

. I-!/2•,2n I-!/2a2J1+l 

PHc, 2,CpasHeHHe TeOpeTa~eCKHX pac'li!TOB B 163 Er, BbinOJIHeHHhiX npH1i 2/2.1~l5KaB 
' /8/' 

H. G. 11·l2/A MSB ( '!!>. e.rr • 0,23 Mas)· c axcnepHMeHTSJibHbiMH naHHbiMH 
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5/2 9/2 13/2 . 17/2 21/2 25/2 29/2 I 
7/2 II/2. 15/2 19/2 23/2 27/2 

Pnc. 3. BKna.Uhl COCTOSIHHfi 5/2+(642) · H l/2+(660) B BOnHOBh!e if>yHKUHH (a) H 

"rrapaMeTpbi" pa3BSI3h!B8HHSI (b) .UnSI rpy1111 COCTOSIHHfi C 'l~Tif'hi-
MH n He'leTHhiMH aHa'leHH.SIMH I -· 112 B . 

161 Er • Pac~~Thi co-

OTBeTCTBYIOT ,peaynbTaTaM, rioKaaaHHhrM Ha pnc. I. 
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5/2 9/2 . 13/2 1?/2 21/2 25/2 .· 29/2 I 
?/2 . 11/2. 15/2 . · 19/2 23/2 · 2?/2 . . · 

. 163 . . 
PRe. 4. T,o .>Ke, 'ITO H .11a pHc. 3 Jlmt Er • Pac'I~Thi cooTB9TCTBYIO<r 

peayn&T~TaM, noKaaaH.IIhiM aa pnc. · 2. 
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npe.ocTaBnHST 6onbWO:ll: HHTepec 3KCnepHM9HTanbHOe Ha6niOil9HH9 Ta-
. . . . 

KHX npe,llCKasaHHh!X T90pH:ll: HHSKOne:m:aWHX COCTOHHH:ll: 1 KaK 5/2+ {16 K3B) H. 
+ 161 7/2 ( 2l K3B) B · Er 

ABTOphi Bhipa:m:a!OT 6naro.oapHOCTb .o-py X.Pu.oe sa npe.oocTaBneHue 

aKcnepuMeHTanbHhix pesynbTaToB .oo ux ony6nuKoaaHHH, K.H.rpoMoay u .. . . ' ,, 

T.l1.l1cnaMoBy sa nonesHhie o6cy:m:.oeHHH. O.ouii us aaTopoa (H.n.) 

6naro.oapeH .o-pa~ <P.CTHBeHcy, P • .Ua:li:MoH.oy, 4~PH'IY H M.EaHKepy sa 

B9CbMa HHTepeCHhl9 .LlHCKYCCHH BO Bp9MH KOHcpepeHUHH B MoHpeane. 
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