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KBacan H. H AP· P4 - 11066 

Y'leT cjloKOKKbiX npuMeceA K BOnKOBbiM cjlyKKUH.IIM Ke'leTKbiX SUiep 

H KOpHOnHCOBO CMeWHBBKHe COCTOHKHA 

Hay'laiOTCH KeKoTopbie o6o6meKBSI Monenu KepMaHa nnH Ke'leTKbiX SUiep. 

BnHSIKHe cjloKOKKbiX npHMeceA Ka BenH'IHKy MBTPH'IKbiX aneMeHTOB B38HMOAeA­

CTBHSI KopHOnHC8 HCCnenyeTCH BKniO'IeHBeM MYnbTHnonb-MynbTHROnbKOrO 838-

HMOAellcTBHSI BO BKyTpeHKHA raMHnbTOHHSK. PacCMOTpeKo KeCKOnbKO B8pH8K­

TOB y'leTa Ke8AH868TH'IeCKHX acjlcjleKTOB 'leTKD-'IeTHOrO OCTOBa. 

Pa60T8 BbinOnKeKa B na6opaTOpHB TeopeTH'IeCKOA cjlB3HKH, 

llpeDpBBT 06J.egaeaaoro BBCTBTYT& BJl8PDill BCCJI8JlOII&JIBI • .Jly6B& 1977 

Kvasil Ja. et al. P4 - 11066 

Account for Phonon Admixtures In Wave Functions of 
Odd Nuclei and the Coriolis Mixing of States 

Some generalizations of the model for odd nuclei suggested 
by Kerman are considered. The effects of phonon admixtures on 
matrix elements of Coriolis interaction are studied. Several schemes 
are considered for studying the role of non-adiabatic effects in the 
even-even core. 

The investigation has been performed at the Laboratory of 
Theoretical Physics, JINR. 
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§1. BBEllEH~1E 

MccneaoeaHue poTauuoHHhlX nonoc He4eTHwx saep no­
Ka3ano, 4TO B3auMoaeikTeue Kopuonuca (BK) B sap ax 
peaKo3eMenhHoA o6nacTu urpaeT eamHyiD ponh npu onu­

caHHH 9HepPHH H aneKTpOMaPHHTHhlX nepexoaoe. 
B nocneaHue roaw yaanocb o6HapymHTb aoaonbHO 

"anuHHLie" nonocLI, ans KOTOpbiX Moaenb KepMaHa ' 1 a 

opuruHanbHOM auae He Morna aaTb xopowero cornacuH 

c aKcnepuMeHTOM, u 6Lmu npeanomeHLI pa3Hnie Moau¢uKa­

uuu aToti Moaenu. 
Moau¢uKauus Moaenu KepMaHa MomeT 6LJTb CBH3aHa 

unu C nepeHOpMHpOBKOH MaTpH4HbiX aneMeHTOB (M.a.) 

yrnoaoro MOMeHTa (Y M) < f! j + I i > unu MoauqmKauueA 
<iJyHKUHOHanbHOH 3aBHCHMOCTH SHepPHH ypoBHeA 4eTHOPO 
OCTOBa OT yrnOBOPO MOMeHT8. llnH ODHCaHHH "anHHHWX" 
nonoc noHaao6unocb u To u apyroe 12 ·3 ·8· 11 . 

B aaHHoA pa6oTe uccneaoaaHo enuHHue B3auMoaeAcTBHH 
KBa3u4aCTHU C ¢oHOHaMH Ha DepeHOpMHpOBKY M8TpH4HhlX 
aneMeHTOB Y M u ponb Heaaua6aTu4eCKHX a¢¢eKTOB B co­

CTOHHHHX OCTOBa. 

§2. MOllEJ1b KEPMAHA C YYETOM MY J1bTMnOJ1b­
MY J1bTMnOJ1bHOfO B3AMMOllEJ.1CTBMH 

faMunbTOHuaHLI sapa 3anuweM B auae 1 41 

H~Hint +Hrot ~ Hav+Hpair +HQQ+ Hrot (1) 

rae Hav- raMunbTOHHaH aKcuanhHO-CH1>1.MeTpu4HOIO cpea-
Hero nons noTeHuuana Byaca-CaKcoHa; Hpair u HQQ-
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'IBCTa raManbTOHaaHa, COOTBeTCTByiOrnlfe rrapHbiM KOppe­

nHUaHM csepxrrposoagmero rarra a MynbTarron~-MynbTa­

rronbHOMY B3aaMoaeiCTBaiO COOTBeTCTBeHHO; Hrot - ra­
ManbTOHaaH spamaTenbHoro aBB*eHBH Hapa. B rr~eHe6pe­

*eHlfa Heaaaa6aTa'IeCKlfMa a¢¢eKTaMa B OCTOBe H orr-
rot 

peaenHeTCH cneayiOmaM o6paaoM: 
~ ,.. 
n2R2 12 "2 "2 

H .. 2 K '"'-- [I -I - (I j +I j ) + 
rot K 2 J K 2 J 0 z + - - + 

A Ao A A ...... 
(2) 

+ 112 ( j j + j j ) ] "' T + H + H 
+ - - + rot cor J 

.....,. ...., ---)' ...... --+ 

rae R =I - j ; R a I - spamarenbHbiA If rronHbiA MOMeHTbi 

CaCTeMbi; J - MOMeHT He'!eTHOH 'IBCTlfUbi. 

C o6CTBeHHbie ¢yHKUalf BHyTpeHHero raManbTOHaaHa 
/4 9/ 

orrpeaenHIOTCH, KaK a s pa6orax ' : 

I n n! + ~ Af1 in + + l <I> > '"' e a + - D 
8 

' a 
8 

,Q 
1
. (I\ f1 ) I 0 > , 

p a p pa Afl is p a a (3) 

rae 10> - KBaaaqacTa'IHbii BaKyyM; aa a'Kg!:11•aKp orrpe-

aenHeTCg a'; e~ a epn D~flsig, - Koa¢¢auaeHTbi, orrpe-

aenHIOmae sKnaahl KsaaaqacTa'!HhlX a Ksaaaqacraua-rrniOc­

¢oHOHHbiX KOMITOHeHT COOTBeTCTBeHHO. Co6CTBeHHb!Mlf 

¢yHKUlfHMa ITOITHOrO raManbTOHaaHa 6yayT 

r::--
1 IMK m> /21 +1 P •v---~ 

16rr 2 

p,m 
2 a (IM) x v ,n v,n 

I <l>n 
xl9)MKiva 

v 

I+K I -
> + (-1) ~M.-K l<l>:a > l ' 

v 

(4) 

p,m 
rae a v ,nC IM) - aMrrnaryabi cMemBBaHBH rronoc c paaHbi-
Mlf Kv . EcnB rrpa aBaroHami3aUlflf ( l) y'IlfTbJBaeM nBmb 
rrepBbiA rron10c ceKynHpHoro ypasHeHaH ang He'IeTHoro Ha­
pa ( n = 1 ) , aaaroHaJlbHbie aneMeHTbi rronHoro raManbTo­
HaaHa paBHbi 

4 

• 

rae 

,.. 
<IMK 

p 
III I IMK >-EK +T(I.K.J) + 

p p 
1 

a I+r 1 ) " 
P ( 1) (I+ - u K , 1/2 +-- 2 p 

2 Jo 

n•l 
EK ~TJK 

p p 

t2 
+-<<I> n•l 

2J K 0 p 

I ( j2 + j 2 ) I <I> nK•l 
X y p 

n•l 

(5) 

>. (5a} 

TJK - rrepBbi.A rron10c ceKynHpHoro ypasHeHaH; T (I.J, K) -
¢yCKuag, KOTOpag B COOTBeTCTBlflf C (2) aon*Ha 6biTb pas-

Ha 

t2 2 
T(I,K,J)--[1(1+1)- K]. 

2J 0 
(56) 

HO 06hl'IHO BKniO'!aeT rrapaMeTphl paano*eHlfH MOMeHTa 

aHepuaa ITO yrnOBOMY MOMeHTy /S; · 

HeaaaroHanbHhle aneMeHThl pasHhl: 

< IMK I (H + H ) I IMK' ,> = p ' J coe ' p 

+'2 n ':2 "J·2 n ' ( J + --<ct>K I X y 
2Jo P 

)l<l>n, >o , 
K , K K , 

p p p 
(6) 

- /(I - K ',)(1 ± K ' , + 1) < <I> n ! j + I <I> n, , > 8 , l. 
+ P p pa _ p a K K , ± 1 

p p 

rae M.a. Y M orrpeaengiQTCH cpopMynoA 

~ n 1 ~ 1 ~ n en en l v<+) I-:- I ' ' <.., J + '+' ' , >• ' ' <p a J + p a > + 
p a - p a P P PP _ 

(+) A11in /\.11in ,.. (7) 
+ '2 '2 V , D 

8 
a D ' ' < S a 11 j+ IS' o:2> l 

Af1i ss' ss P 1 P 8 a2 -
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(+\ /4/ ,... (v /,,., u u , + v v , ' <salj+ ls'a'> - M.a. YM no rr r r r r - , 
OaHO'I8CTH'IHhlM ae~OpMHpOB8HHhlM COCTOHHHHM). 

EcnH 6bi B ( 1) HQQ,. 0, To Mbi BMecTo (7) HMenH 6br 

"'n 1":' l"'n I~ I ' ' (+) <'~' J+ '~',, >=<pa J+ p a >V ,~ f3, p a _ p a _ pp p p 
(7,) 

rae f3 - tP8KTOpb! OCJia6neHHH1 KOTOpb!e BBOaHTCH anH p 
onHcaHHH cneKTpa rronoc. 

06pe3aHHe 6a3HCa BJIHHeT Ha aenH'IHHY nepaoro 'IJieHa 

B npaaoft cTopoHe Bbrpa:>KeHHH (6). C apyroft cTopoHbi, no­

no:>KeHHe nepBbiX ypoaHeli B036y)l(aeHHhiX nonoc He aceraa 

COBIIaaaeT C aKCIIepHMeHT8JihHb!M 3Ha'IeHHeM, eCJIH IIOJih-

30B8ThCSI ~opMynaMH (5a), (6 ). IToaToMy rrpH paccMoTpe­

HHH KOpHOJIHCOBa CMeUIHB8HHH COCTOHHH:i1: HCIIOJih3yeTCH 

cao6oaHbi:i1: rrapaMeTp EK . l13-3a aToporo 'IJieHa a (5a) p 
OH B CJiy'Iae anHHHb!X IIOJIOC MO)I(eT 38BHCeTb OT yrJIOBOf'O 

MoMeHTa. BaeaeHHe TaKoro rrapaMeTpa rroMoraeT 6onee 

TO'IHOMy y'IeTy KOpHOJIHCOBa CMeUIHB8HHH. 

,... 
§3. ITAP AMETPbJ Hrot 

KopHOJIHCOBO CMelliHB8HHe COCTOHHB:i1: 38BHCHT He TOJib­

KO OT M.a. BK, a TaK)I(e oT MoMeHTos HHepuHH sapa. CTa­

no y)l(e Tpaauuneii: aaoaHTh a HHepuHaJihHbie rrapaMeTpbi 

38BHCHMOCTh OT Yf'JIOBOf'O MOMeHTa H apyrux XapaKTepHC­

THK Haep (KoppeJIHUHOHHOft ~YHKUHH, aeiflopM8UHH H T.rr.), 

· KOTOpb!e T8K)I(e H3MeHHlOTCH BMeCTe C yrJIOBb!M MOMeHTOMo 

ArrrrpoKCHMaUHH MoMeHTOB HHepuHu (y'IeT Heaaua6aTH-

'IeCKHX a~ifJeKTOB), KaK B lSI, tPYHKUHHMH 

112J I ·112 J 0 - B (I (I +1 ) - K 2 
) (8) 

HJIH 

112J I -112 J 0 - ~ B I (I+ 1), ~ -1 , 2 , (8 ) 

CIIpaBeaJIHBa TOJibKO B TOft o6naCTH yrnoaoro MOMeHTa, 

rae rrpHMeHHMa 2-'IneHHaH ~opMyna Eopa-MoTTenhcoHa. 

B pa6oTaX 
151 

6biJIH HCCneaOB8Hbi MOMeHTb! HHepUHB 

'IeTHO-'IeTHbiX Haep C IIOMOllihlO pa3JIO)I(eHHH THIIa 

6 

.. 

n 
~ b E

1 
-1(1+1). 

n n 
(9) 

<llopMyna (9) c ae6onbUIHM 'IHCJIOM napaMeTpOB b n xo­

poUio aniipOKCBMHpyeT SHeprHB COCTOHHBH 'IeTHo-'leTHbiX 

Sl]lep AO o6naCTH C 1=14 -7-l61i . 
flono6Hble pa3JIO:>KeHHH 38IIBUieM anH He'IeTHOrO gapa: 

~ b ii n - c1-T > 2 = Ji2 . 
11 

n rot 
(9,) 

l.JneHhl B (9,) C n~2 MO:lKHO HHTeprrpeTBpOB8Tb K8K BJIHH­

HHe HeaaHa6aTB'IeCKBX a<P¢eKTOB B OCTOBe Ha BpaUiaTeJih­

HOe llBH:>KeHHe. EcnH rrpeurroJIO)I(HTh, 'ITO psa (9') MO)I(HO 

o6opaaTb rrpH n- 2, To MO)I{eM 3aiiHCaTh cneuylOUiee orre­

paTopaoe COOTHOllieHHe: 

H: +h'H 2 -Aci2 -21.j +7 2 
). 

rot rot 
( lO) 

HHJKe 6yueM HCIIOJih3oaaTb ¢opMyny (10) B uayx aapuaH­

Tax pac'IeTa. 

At ITpeJlrronaraeM, 'ITO rrpHMoe cMernHBBHHe orrepaTo-

poM Hrot cocTOHHBH c IK -K' 1~2 rrpeHe6pe)I(HMO Mano. 

3anHmeM B aToM cnyqae: 

,... 
H rot 

-f (l)+f (I)l·-+j 
1 2 

(11) 

H3 (11) H (10), rpyiiiiHpyH 'IJieHbl C oaHH8KOBOH CTeiieHhlO 

(1. J ) , IIOJIY'IHM 

f
1
(1)-[Jt+2Abi(I+l)-1}/ b, 

r 
f
2
(1)--AI,/1+2A bi(I+1). 

( 12a) 

( 126) 

cllyHKUBOH811bH8H 38BHCHMOCTb ( 12a) 6biJI8 o6cy)l(aeHa B 

pa6oTe 111. 
0cHOBbiBBSICh Ha ( 1) H ( 12), Mbl MO)I{eM CtPOPMYJIHpo­

BBTb MO]lellb, KOTOpaH IIOJiy'laeTCSI B3 ( 5) H (6) 3aMeHOH 

7 



T(I.J .K) .... f 
1 

(I ) + f
2

(1) K 2 , (5 'a) 

112 J 1 --> - f 
2 

(I ) . ( 5 '6) 

CneayeT oTMeTRTb, 'ITO TaKa51 arrrrpoKCRMaUR51 TO)I(e He 

Bceraa onpaBahiBaeT ce651. Y'IeT Tex HeaaHa6aTR'L!eCKRX 

8~cpeiTOB B OCTOBe, KOTOphle OTpa)l(eHhl B cpopMyJie (9') 
ang H rot , MO)I(HO npoBeCTif TO'L!Ho, cneayg BTopoMy Ba­

pRB.HTy pac'L!eTa. 

E) CoBepwRM opToroHaJibHOe npeo6pa3oBaHRe orrepaTo­

pa R2 
, aRaroHaJIR3RpyiOWee o6e CTOpOHbl ypaBHeHif51 (9 ') • 

ilJI51 8TOrO peWRM BCIIOMoraTeJibHYIO 3aaa'L!y Ha OThlCKaHRe 
~2 

opToHopMRpoBaHHhlX co6CTBeHHhlX ¢YHKUHA onepaTopa R : 

(R2) .. ¢~k).rk¢(k). 
IJ J I ( 13) 

O'L!eBRaHo, 'ITO Ma TpHua T "' ( T - 1 ) c Ma TpH'L!HbiMH aneMe H­

TaMR 

t . "'cP(k) 
kl i 

o6naaaeT CBOACTBOM 

T R2 T -t .. I ¢ (k)R~. -~...<k') -a ,r . 
ij i IJ '+' J k k k 

CneaoBaTenhHo, peweHReM (9 ') 51BJI51eTc51 

~ -1 
H "'T [hk]T, 

rot 

(14) 

(15) 

( 16) 

rae [h k] - aRaroHaJibHa51 MaTpHua c aneMeHTaMR h k , 

onpeaeneHHbJMif ¢opMynoA 

I b (h )n .. r k . 
n n k (17) 

YpaBHeHRe Ha co6CTBeHHbre 3Ha'L!eHR51 ang raMRJibTo-

HRaHa ( 1) c TaK orrpeaeneHHoA MaTpRueA Hrot ( 17) 
8KBRBaJieHTHO ypaBHeHif!O 

8 

.. 

'J 

~ -1 
!THintT +[hk]lll>,.Eil>. (18) 

rae C06CTB8HHbl8 BeKTOpa I}> CB513aHbl C BOJIHOBb!Mif cpyHK­

Uif51Mif W raMyJibTOHifaHa (1) B 6a3RCe C aRaroHaJibHbiM 

orrepaTopoM Hint opToroHaJibHbiM rrpeo6pa3oBaHHeM 

T- 1 11>- W. (19) 

Moaenb, BKJI!O'L!aiDwag aBoAHyiD npoueaypy aHaroHanH-

3aURR KOplfOJIIfCOBa B3aRMOaeACTBif51 1 OTJIR'L!aeTC51 OT ~3JIO­

)I(eHHbiX paHee MoaeneA TeM, 'ITO B raMRJibTOHHaHe Hrot 

51BHO Y'IIfTb!Ba!OTC51 'L!JieHbl 1 CMelliRBa!OW!fe COCT051Hif51 C 

~K~2. B apyrRx BapHaHTax CMewHBaHHe aaHa6aTH'L!eCKHX 

KOMIIOHeHT C 1\K ~ 2 CB513aHO C TeM, 'ITO B3alfMOaeACTBife 

KopRonHca y'IHTbiBaeTC51 BO Bcex nop51aKax. HeB03MO)I(­

HOCTb rrpaBHJibHOrO OIIHCaH!f51 8KCIIepHMeHTaJibHblX pe3yJib­

TaTOB ITO TeOplflf B03MyllieHHA rOBOplfT 0 BamHOCTif TaKHX 

a¢¢eKTOB. B aanbHeAweM Mbi cTaBHM cBoeA uenb!O Bbr51c­

'iHTb TO'L!HOCTb rroaxoaoB K IIp06JieMe, B KOTOpbrX 'L!JieHbl 

II c \I{> 2 oT6pacLJBaiOTC51, 3a6erag Brrepea, OTMeTHM, 
rot -

'ITO 'IYBCTBHTeJibHOCTb MOaenlf C aBOAHoA aHaroHaJIH3aUH-

eA K Bbr6opy IIapaMeTpOB OCTOBa cyweCTBeHHO BLIWe, 'L!eM 

B apyrHX BapHaHTaX TeOpHH, 

§4. YY!CflEHHbiE PACYETbl llfl.H YETHbiX 

COCT05IHY!t1 161 Dy 

npRBOaHMhle Hlf)l(e pe3yJibTaTW pac'L!eTa IIpeaHa3Ha'L!e­

Hhl rnaBHhlM 06pa30M ang BW51CHeHH51 BOIIpOCOB TeopeTH­

'L!eCKOrO xapaKTepa. 1'1 MeHH0 1 Mbl CTapaJIHCh orrpeaenHTb! 

a) BJIH51Hife ¢oHOHHbJX rrpHMeceA Ha BeJIH'IIfHY M.a. YM; 

6) BJI!f51Hife HeaaHa6aTH'L!eCKifX acp<jleKTOB B 'L!eTHOM 

OCTOBe Ha CIIeKTp He'L!eTHb!X gaep If TO'IHOCTb lfX OIIHCa-

Hif51 B paMKaX IIpH6JI!f)l(eH!IOA rrpoueaypbl ( CM. <jlopMyJibl 

(10)-(12)) rrepeHOpM!ipOBKif lfHepUHOHHhlX rrapaMeTpOB; 

~ B) pOJib Bb!CllilfX IIOJI!OCOB CeKyJI51pHblX ypaBHeHHA ang 

Hint B ¢opMRpOBaHHif crreKTpa He'IeTHbJX gaep. 

BocrrpoH3BeaeHHe peanbHoro crreKTpa, Ha6niDaeHHoro Ha 

aKcnepRMeHTe, npH aToM Hrpano ang Hac no6o'L!HYID ponh, 

)Kenag R3Y'IHTb pOJib nepe'IIfCJieHHbiX acpcpeKTOB B CJiy'L!ae, 

9 



6JH!3KOM K peaJibHOMy, Mbl BBOLUIJII1 rrapaMeTpbl, YJIY'-!WaiO­

WHe COOTBeTCTBHe pe3yJibTaTOB paC'-!eTa C 9KCITepHM8HTaJib­

HblMH aaHHblMH, 

TipH IIOCTpOeHHH CITeKTpOB 6pa.TIHCb M,a, Y M IIO CJIOm­

HbJM KOHqJHrypaUI151M (7), 0,/:lHaKO OT,/:leJibHbJe (yKa3aHHbl8 

rmme) pac'-!eTHhie 3Ha'-!eHH 5I M,a. H3MeH51JIHCb arrH rry'-!we-

ro socrrpoH3BeaeHI!51 crreKTpa. Ha6niOaaervn,re pacxomaeHHH 

ITOJiyMHKpOCKOITH'-!eCKOR TeOpHH C 9KCITepHMeHTOM IIpH pewe­

HHH ceKynHpHoro ypasHeHHH He'-leTnoro Hapa arrH aneprHR 

COCT051HHH 1 /2 ( 660] H 3/2 ( 651\ ( CM, T a 6 JI, 1) CKa-

3bJBa!OTC51 Ha seJIH'-IHHe M.a. BK, CB513biBaiOUJHX aTH cocTo51-

HH51 apyr C apyroM, a TaKme C apyrHMH COCT051HH51MH, TipH 

'-!HCJieHHbJX pac'-!eTax M,3, < 5/2 [ 64211 j +! 3/2 [ 651 ] > 6parr­

c 5I paBHbiM 3,26, B TO me BpeM51 B T a 6 JI, 2 OH paseH 4,90, 
CrreayeT 3aMeTHTb, '-!To TaKoe pacxomaenHe c pac'-!eTOM 

rrerKo ycrpaH51eTC51 rroa6opoM apyroro Ha6opa rrapaMeTpos 

cpeanero rroTeHuHana Byaca-CaKcoHa (eM, rroapo6Ho '9 ). 

KoppeJIHUHOHHwe ¢YHKUHH H XHMI!'-!eCKHe rroTeHUHanw 

6biJIH paBHbl ! 

Cn ==0,720 M3B, An ==-6,60 MaB, 

CP == 1,260 MaB, AP ==- 5,75 MaB. _ 

CrpyKTypa COCT051HHR orrpeaeJieHa TaK me, KaK H s' 9 •. 

TipH aToM HCIIOJib30BaJIHCb rrapaMeTpw rroTeHuHaJia Byaca­

CaKcona no cxeMe A== 155 H c aTHMI! rrapaMeTpaMH BbJ­

'-IHCJIHJIHCb oaHo'!aCTH'-!Hbie M,a, Y M. 

0cTaHOBHMC51 6onee IIO.[lp06Ho Ha BbiWeH3JIOmeHHbiX BO­

rrpocax. 

a) CTpyKTypa rrorriOcos I! cooTseTCTBYIOWHe M,a, Y M 

IIpHBeaeHhi B T a 6JI, 1 H 2, l13 T a 6 JI, 2 BH,/:lHO, '-ITO H3-

BeCTHOe ocrra6neHue M,a, YM/10.11/ B paMKax rrony-

MHKpOCKOIIH'IecKoR TeOpHH CTpyKTypbl 51,/:lpa / 4/ 06b51CH51eT­

C51 y'IeTOM ¢oHOHHbiX IIpHMecei1: ( CM, TaKme pH C. 2), TipH 

y'IeTe ¢oHOHHhlX IIpHMeCeH B COCT051HH51X He'!eTHhlX 51,/:lep 

p0l1b HeKOTOpb!X COCT051HHH ( HaiipHMep, TaKHX, KaK 

1/2(4QQ]If 3/2 ( 402), .[\JI51 KOTOpb!X MaJibl KBa3H'-!8CTH'IHb!e 

M,3, Y M ) MomeT B03pacTaTb, 

B rrorrb3Y o6pe3aHH51 6a3Hca, KpOMe aHepreTH'IeCKHX 

C006pameHHH, rOBOpHT ewe 0,/:lHH ¢aKTOp: C y'IeTOM ¢oHOH­

HbiX rrpuMeceH: BeJIH'IHHa M,3, BK, KOTOpbre CB513biBaiOT 

HH3KO- H BbiCOKOJiemawHe COCT051HH51, Malia ( CM, T a 6JI, 2 
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H (7)). 3To cnenyeT H3 Toro, 'ITo BKnan cj:loaoa-rrmoc-KBa-

3H"'aCTH"'HhlX KOMITOHeHT !lOMHHHpyeT B BhlCOKOneMBWHX 

COCTOgHHgX, a BKnan O!lHOKB83H"'8CTH"'HhlX KOMITOHeHT !lO­

MHHHpyeT B HH3KOneM8WHX COCTOgHHgx, 

6) llng HCCne!lOBBHHg ponH HeanHa6aTH"'eCKHX 8cpcpeKTOB 

B COCTOgHHgX "'eTHOI'O OCTOBa ITpOBO!lHnHCb paC"'eTb! C pa3-

Hb!MH arrrrpOKCHMauHgMH MOMeHTa HHepUHH • 

Ha pH c. 1 rrpaBe!leHbi MOMeHTbr HHepuHH, Bbi"'HcneHHbre 

c ITOMOWhiO cj:lopMyn (8) H ( 12 6). CpaBHimag 8TH KpHBbie 

C 8KCITepHMeHTanbHb!MH 3Ha"'eHHgMH MOMeHTa HHepUHH OCTo-
/61 

Ba ( OHH Bbl"'HCneHbl TaK Me, KaK B pafiOTe . ) 1 Mbl MO-

M eM CK83aTb, 'ITO arrnpOKCHMaUHg THITa (8) He!lOOUeHHBa-

eT BK ( d ) , a arrrrpoKCHMauHg THrra ( 12 6) rrepeoueHHBaeT 

BK ( b ) rrpH BbiCOKHX crrHaax, H, cnenoBaTenhao, rrpH 6onb­
max I cornacHe Teopau c 8KcrrepHMeHTOM nonMHo yxyn­

maTbcg, 'ITo BH!lHO H3 crreKTpa HpacT-rronocbr He"'eTaoro 

gnpa (pHc,2 (lY) }, llng Toro, "'T06bi !lOCTaTO"'HO XO­

pomo orracaTh crreKTp HpacT-rronocbr, Tpe6yeTcg npyrag 

arrrrpoKCHMauag MoMeHTa HHepUHH. B caMOM rrpocToM cny­
qae MOMeHT HHepUHH MOMeT 6b!Th rrony"'eH KBK rronycyMMa 

3HB"'eHHH, COOTBeTCTBYIOWHX paCCMOTpeHHblM BbiWe anrrpoK­

CHMBUHgM ( KpHBag ( C ) Ha pH C, 1 ) , CooTBeTCTBYIOWHM 

o6pa3oM H3MeageTcg cpyHKUHg T(I.J .K) B nHaroaanhHbiX 

sneMeHTax MaTpHUhl rronaoro raMHnhTOHHaHa 

T(I,J .K)-! (A-BI(I+1)) I (I +1) + 

+(y1+2Abi(I+1) -1)/bl/2-
(20) 

-K 2! A/ y1+2Abi(I+1) +A-2 BI(I+1) l/2. 

Dpu acnonb30BBHHH TaKoil arrrrpoKCHMauuu rrony"'eH crreKTp, 

npaBeneHHbiH Ha pH c. 2 ( 11). Mbr rrony"'HM 6nH3KHH pe-

3ynhTaT (pHC.2 (111) ), ecnH BMeCTO (20) B03hMeM 

cj:lopMyny 
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Ta6n!iUa 2. MaTpli'IHbie 9neMeHTbi Y M no 'IeTHbiM cocTO.HH!i5lM 

J Coo TOIIHBII 0,JtHO'I8CTB'iHW8 CJlomtoe (7) 
n/n p 'a, !M.a. YM M 3. YM 

pa 

I l/2 [400] I/2 [400] -.!76 -.22! 

2 I/2 ~0) I/2 [p6CB .680 .7!2 

3 I/2~] I/2 [66Q} -6.503 !-6.095 

4 3/2 Rl5I] I/2 fp6Q] 6.454 I 6.05! 

5 3/2 ~5!) I/2 [400] -. 803 -.002 

6 3/2 [402] I/2 [4Xl) .787 .721 

7 3/2 ~2) I/2l'P60) .667 • 75! 

8 5/2 i;42J 3/2 [651] 6.345 4.00! 

9 5/2 i>42) 3/2 [402] .617 .436 

IO 7/2 i)33] 5/2 [642] 6.008 4.282 

II 9/2 i;24] 7/2 [633] * 5.6!53 !.083 

!3 5/2 i;42] 3/2 [651) 2 - .427 

!4 5/2 i>42] 3/2 [402) 2 - - .!22 

!5 7/2 ~33] 2 5/2[642] - .036 

- .343 7/21>33] 5/2 [642]2 . 

* llnSI eToporo nomoca Hcnonh30BaHo o6o3Ha'IeHHe (Nn zA] n. 

Ta6nHua 3. PoTaU!iOHHaSI nonoca 7/2 (633), (1) - npli aHaro­
aanH38UHH ( 1 ) y'IT8Hbl nlilllh HH3KOn8)K8lllli8 li nepBbl8 no­
moca; ( II ) - y'ITeHbi 2-e nomoca H HeKOTOpbie BbiCOKone-

)K8lllli8 COCTOSIHHSI 

~I 3KcnepliMeHT, I TeopliSI 

H 
(!) (II) 

7/2 .570 .570 .5698 

9/2 .680 .737 .7314 

11/2 .799 ,840 .8363 

13/2 .924 1. 108 1.0864 

15/2 - 1.387 1. 367 

17/2 - 1.531 1.500 

19/2 - 1.847 1.803 

14 

.22§_] .ll1l .22:1~ 

2.105 

33122)6:" 

2.106 
2.072 

2.020 

3112-·-

.l2PL 
T.§lj(f 

1. 734 
1.6.95 

~ 
1.693 

7.534 1.51.5 

2912-
1.602 

1.561 
i.607 --2712--

1.7:§9 

2 512..J.l22 
...!2§ 

..!11!. 1.220 

2312...lJJJL 
..1J.Q_ 1.!09 u:c !.1J8 

~ 

2112.2.2.§_ 
.859 

.831 .84! 

19/2 --2l.2.. 
.74/4 .723 .. "33 .749 - .688 

1712 .508 .525 .510 .S20 

4149 
151 2 --!!!d2.... £}_ .410 .... 78 

.382 

13;2--1§2. ...d22... _d!:1_ 261; 
.2L4 -

11;2.......mlL.... _J§§_ .782 .'P2 
...J2_ 

9!2......1J!L .095 .(H; .09! .073 
712~ :1L 0411 .039 .Q30 
5!2-0 -.009 -.009 -.004 -.0 

I 
3KCn. II Ill IV v 

t 
.1 

P li c. 2. CpaeHeHHe pa3nH'IHbiX eapliaHTOB pac'IeTa cneKTpa 
HpacT-nonocbi 161 Dy. OrmcaaHe cxeMbi pac'IeTa aaao e 
TeKCTe. napaMeTpbl anSI (1Y) paBHbi: A=0,0136 MaB, 
b =0,284 M9B-1 ; anSI ocTanhHbi~4cxeM A=0,0133 M9B, 
h=0,228 M9B-1 li B=-0,217x 10 M9B. 
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T(I.J .K)~ I v 1+2Abi(I+1)-1l /b 

2 -
- K I A I v 1 +2 A b I (I+ 1 ) +A- 2 B I (I+ 1 ) l I 2 , 

a B HeauaroHaJibHWX SJleMeHTaX BOCITOJlb3yeMCH 8ITITpOKCH­

M8UHeH ( C ) : 

112 J r'"' [ A I y 1 1 + 2 A b I (I+ 1 ) +A- 2 B I (I+ 1)] /2 . 

Ecnu Me H B ueauaroHanhHwx sneMeHTax HCITOJih3yeM 

aiTITpOKCHMaUHIO ( d), TO ITOJIY'IHM CITeKTp (IV) , KOTOpbiH 

CHJlbHO OTJlH'IaeTCH OT 9KCITepHMeHTaJibHOrO ITpH BhlCOKHX 

CITHHax. 3To roBOpHT 0 'IYBCTBHTeJlbHOCTH pe3yJihTaTOB pac­

'IeTa K sw6opy ITapaMeTpOB, oiTpeaenHIOWHX Heaaua6aTu'Iec­

KHe s<fl<fleKTbi B ocTose, CpaBHHBaH pH c. 2 (II) H pH c. 2 (Ill), 
BHAHM, 'ITO Heaaua6aTH'IeCKHe s<fl<fleKT£! ITpOHBJlHIOTCH B He­

auaroHaJibHOH qaCTH raMHJibTOHHaHa Hrot. · 
Pe3ynbTaTw pac'!eTa ITO Moaenu c asoAHoA auaroHanu-

3aUHeii B3aHMoaeAcTBHH Kopuonuca ITpuseaeHbi Ha pH c. 2 (V) • 
DapaMeTpbl COBITaaaiOT CO 3Ha'IeHHHMH, KOTOpb!e 6bJnH HaA­

aeHhl ITpH <flopMHpOBaHHH CITeKTpa (li). Dony'IeHHhlH CITeKTp 

AOBOJlbHO CHJlbHO OTJlH'IaeTCH OT ITpeawayWHX, 'ITO roBOpHT 

0 BaMHOCTH 6onee TO'IHOrO yqeTa CMeiDHBaHHH ITOJIOC C 

~ K ::2. 0 B03MOMHOCTH ITony'IuTh KOJIH'IeCTBeHHOe cornacue 

C 9KCITepuMeHTOM B TaKOH MOAeJIH MOMHO CYAHTh, 6onee 

TO'IHO orrpeaenus M.s. Y M H ITapaMeTpbr Moaenu, BaMHOCTh 

KOTOpbiX BbJIDe 6blna ITOA'IepKHyTa, 

113- 3a CMernuBaHHH ITonoc c ~ K ~2 ornH6KH ITpH oiTpeae-

neHHH M.s. YM, CBH3bJBaiOruux cocTOHHHH 1/2 [660] H 

3/2 [ 651) C apyruMH COCTOHHHHMH, a TaKMe MeMAY C0-

6ofr ( C M, T a 6 n. 1 ) , ITpOHBJlHIOTC H O'IeHb CHJlbHO. p a3JIH­

'IHe ciTeKrpos OII) H (V) B cunhHoii Mepe CBH3aHo co 

CMeiDHBaHueM 9THX COCTOHHHH. 

B) DoCKOJlbKY CTpyKTypa BTOpb!X H Bb!CIDHX ITOJIIOCOB 

XapaKTepH3yeTCH 60JibillHMH BKnaaaMH tPOHOH-ITJliOC-KBa3H­

'IaCTH'IHbiX KOMITOHeHT, KOTOpbie MaJlbl B ITepBOM ITOJIIOCe, 

16 

senH'IHHa M.s. BK ITO TaKHM pa3HOCTpyKTypHbiM cocTOH­

HHHM Mana. C apyrol\ CTOpOHbi, BTOpbie ITOJIIOCa neMaT Ha 

1-5 MsB BbJ:J.Ie, '!eM ITepBbie. nosTOMY y'IeT BTOpblX H 

Bb!CIDHX ITOJIIOCOB, a TaKMe apyrHX BbJCOKOJleMaiUHX COCTOH­

HHH ITpH <flopMHpOBaHHH CITeKTpa HpacT-ITOJIOCbl ITO'ITH He 

ITpHBOAHT K H3MeHeHHHM ( JIHIDb Ha 3-5 KsB ITepeuopMu-

pyeTCH napaMeTp E K ). 

Y'IeT BTOpbiX H apyrux BbJCOKOJleMaiUHX COCTOHHHH MO­

MeT ITOpOMAaTb cepbe3Hble H3MeHeHHH B CITeKTpe HeKOTO­

pblX BbiCOKoneMaiUHX ITonoc, DpHMepoM B aaHHOM Hape 

CJIYMHT ITOJIOCa 7/2 [633). pe3yJihTaTbl AJIH KOTOpOH ITpH­

BeaeHbl B r a 6 n. 3, BHaHo, qro BKJIIO';IeHHe BbJCOKone•amux 

H BTOphlX ITOJIIOCOB ITpli auaroHaJIH3aUHH (1) yny'IruaeT CO­

rJiaCHe C SKCITepHMeHTOM, 

§5, 4l1CJIEHHbiE PAC4ETbl .UJI.H HELfETHb!X 
COCTO.HHl111 16loy 

AHanorH'IHbre pe3yJihTaTbi ITOJiy'IaiOTCH anH He'IeTHbiX 

COCTOHHHH lGlDy. B T a 6 n, 4,5 H 6 COOTBeTCTBeHHO Mbl 

ITPHBOAHM HH¢opMaUHIO o crpyKType cocTOHHHH, M,s, Y M 
H CITeKTpaX ITOJIOC, ITOCTpOeHHbiX Ha STHX COCTOHHHHX. DpH 

pac'!eTe cneKTpos uciTOJih3osanacb Moaenb, KoTopaH ITony­
qaeTCH H3 (5) H (6) 3aMeHOH 

T(I.J,K)-> fl (I.JK)+ f2(I.JK)K2 

112 J I -> - f 2 (I, J 3 cp ), 

J 3¢ ,j,,h u /10/ u 

rae - S~~eKTHBHhlH MOMeHT HHepUHH , paBHhlH 

cpeaHeMy ITO J k · KoppeJIHUHOHHbie tPYHKUHH H XHMH'IeC­

KHe IToTeHuuanbi 6bmu oiTpeaeneHbi Bbrrue, EnH3KHH cneKTp 

~OMHO ITOJIY'IHTb, AHaroHaJIH3HpyH raMHJlhTOHHaH (1) C 

HQQ = 0, HO ITpH sToM M.s. Y M cneayeT yMHOMHTh Ha 

¢aKTopbr ocna6neHHH BK ((3 <1 B (7) ). 
p 
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Ta6nBua 5. MaTpB'IHbie 8neMeHTbi Y M 

CocT OIIJU!e no O,IUIO'I&C!'IAHHM no CJIOEHM 

pa p 'a, <palj+ !r a'> <c/J \j \¢ '> p + p 

I I/2(~] I/2 (53l] .0596 -.I67 
2 I/2 (521) I/2 f52I) .284 .2I3 
3 I/2 (520] I/2 (530] 2.424 .?92 
4 3/2 [521] I/2 [530] 3.782 2.591 
5 3/2 (521} I/2(52o] - .560 -.349 
6 3/2 f:iJI) I/2 (520] 2.173 .327 
7 3/2 (53!] I/2 [5:ll] I.I60 .714 
8 5/2 (512] 3/2 (531] .268 .2I4 
9 5/2 [512) 3/2 [52r] 3.623 2.059 

IO 5/2[523) 3/2 (52I] .632 .592 
II 5/2 [523] 3/2 f:iJI) 4.003 2.173 

3AKJll04EHHE 

B pa3HbiX paooTax no MoAenB KepMaHa ObinB onpeAe­

neHbi 8MnBpB'leCKBe 3Ha'leHIBI M.8. Y M. 3TB 8MnBpH'lec­

KHe 3Ha'!eHH5I MoryT COAep)KaTb 3aMeTHbie OIIIHOKB, CB5I-

38HHbie C HeTO'lHbiM yqeTOM He8AB808TH'leCKHX 8cpcpeKTOB 

B OCTOBe. 

Y'leT cpoHOHHbiX np~:~Meceil npHBOAHT K HeKoTopoMy 

yMeHbiiieHHIO M.8. Y M B BMecTe c y'leToM HeaABaoaTH'lec­

KHX 8cpcpeKTOB yny'!IIIaeT cornaCBe TeOpHH C 8KCllepHMeH­

TOM, OCOOeHHO npH OllBC8HHH AnBHHbiX poTaUHOHHbiX nonoc. 

Bee )Ke TO'!Horo BocnpOH3BeAeHH5I 8KcnepHMeHTanbHbJX 

A8HHb!X oea BBe.[leHB5I AOllOnHHTenbHbiX napaMeTpOB He YAa­

eTC5I AOCTHrHyTb. 

CneAyeT OTMeTHTb, 'ITO 3AeCb He HccneAyeTC5I coxpa­

HeHHe 'lHCna 'l8CTHU, y'leT KOTOporo MO)KeT BnHHTb Ha 

ClleKTp He'!eTHbiX 5IAep. 

0AHH 1:13 aBTOpOB ( Y .E. ) nplf3HaTeneH Jl.A.ManoBy 

H B.O.HecTepeHKo aa MHoroKpaTHhJe o6cy)KAeHa5I HeKOTo­

phiX BOllpOCOB, C.B5I38HHhiX C onpe.[leneHaeM cpOHOHHhiX npa­

Meceil. 
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