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S u m m a r y 

In the conventional unified model the effective gyromag
netic factors flReff and f~efF are considered as parameters 
entering in the magnetic moments_ and intraband NI - transition 
probability. We have derived equations for those factors in 
the framework of the non - adiabatic rotational model for odd
mass nuclei. The difference between a et'r and the free 

<I<> e. 
nucleon value f/'1; as well as that between flR. tF and the 
~ 0 value for the even-even core is closely related to non
ad'labatic corrections to the energy of rotational states in 
odd-mass nuclei. This allows one.to study the behaviour of ef
fective ff - factors within rotational band using the ~Ro 

,value as a parameter,and the non-adiabatic wave functions ob-
tained from the fit of calculations to experimental rotational 
energies. In particular, for the states of the.yrast-line we 

' d h f ' ' . a O a "+'F have obts1ne t e ollo~1ng relations be~ween ~R and ifR 

in odd-N and odd-Z nuclei:
1 

~:fF(N) ~ · 9/ ~ <JR~-Fr(z) . · 
It is shown that due to the Co_rioli~ force the 1f . ;- factors· 
may strongly vary with spin and that the longitudinal and, 
transverse spin polarization effects cannot be exactly separated. 
The systematic calculations of the magnetic dipole moments are · 
performed for rare-earth and actinide nuclei employing the 
single-particle model with the Saxon-Woode potential well. 
The calculated magnetic moments for the low energy states are 
not very sensitive to the value of <J; , which is found to be 
of·the BEile order of magnitude as in even-even nuclei. 
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Bae~eHHe 

B o6o6meHHOii Mo.nemr Iiopa.- MoTTenhcoHa He'-leTHoe 

H.JJ:PO paccMaTpHBaeTCH COCT0H[UHM ·H3 '-leTHO•l.feTHOro. ,Bpa

ma10meroc.11 ocToBa_ /poTaTopa/, B none KoToporo .JJ:BH)KeTc.11 

O.JJ:HH HnH HeCKOflbKO BHeuumx HyKnOHOB. B· CO0T:BeTCTBHH 

,C ~.THM onepaT,Op .•MaPHHTH0ro .JJ:HilOflbHoro MOMeHTa .11,npa 
HMeeT BH.JJ: f,l/ 

➔ ➔ ~ 
µ ,.,go (I -J J+g 

R s 

➔ 
s +gee. /1/ 

\ . 
3,necb g~ ,gs H ge • riipOMarHHTHbie qJ~I<TOl!hI, (?BH3aH· 
Hble C .JJ:BH)KeHHeM OCTOBa H BHeUIHHX HyKnOHOB; / -one pa Top 

nonHoro yrnoeoro MOMeHTa .11.npa, K0Toph1ii ,neiicTeyeT B 

npocTpaHCTBe yrnoe 3iinepa, xapaKTepu3y10mux opneHTaIIIIIO 

H.JJ:pa. OnepaTOpbl ,j: s➔ .H. f OilHChiBalOT COOTBeTCTBeHHO 

yrnoeoii, CilHHOBbIHH op6JITam,HhlH M0MeHTbl BHeUIHHX HyKno.:

HOB H ,neiiCTBYIOT B npocTpaHCTBe BHyTpeHHHX nepeMeHHbIX. 

. B a,nua6aTH'-lecKOM npn6nH)KeHHH _COCT0HHHH aKcnanhHO~ 

C!fMMeTpH'-IHOro He'-leTHoro .11,npa xapaKTepH3YIOTCH KBaHTO· 

BbIMH '-IHCnaMH nonH,oro YI;JJOBoro MOMeHTa· /, ero, npoeK: 

UHH K Ha 0Cb .GHMMeTpHH .11,npa u HeKOTOporo Ha6opa p. 
aCHMilTOTH'-leCKHX KBaHTOBbIX '-IHCen. B. 3TOM npu6nH)Ke.{iuu 

MO)KeT 6hITb npoBe,n:eHa npocTa.H·napaMeTpH3aIIHH Be,!IHtJHHbl 

MarHHTHoro M0MeHTa: 
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r:r,;e B 061.QeM cnyqae BennqnHa g i;t oTnnqaeTC.H OT 3Ha· . 
qeHHi g: B qeTHo-qeTHhlX .SI,npax H3·3a B3aHMO,neicTBH.H 
Kopnonnca MeiK,ny BHeIIIHHMH HyKnOHaMH H OCTOBOM. Benn
qHHhl g K H bo xapaKTepH3YIOT BKna.n BHeIIIHHX HyKnOHOB 
H qacTO paccMaTpHBalOTC.H KaK $HJHqecKHe KOHCTaHThl po
TaU:HOHHOi rronOChI. B a.nna6aTnqecKOM rrpn6nHiKeHHH Te iKe 
rrapaMeTphl g elf , g K H b o BXO.IJ:.HT B BhipaiKeHHe ,nn.H 

V R 
IIPHBe,neHHOH Bepo.HTHOCTH Ml -rrepexo,noB MeiK,ny YPOBH.HMH 
poTaU:HOHHOi rronoChI, qTo II03BOn.HeT ou:eHHTh HX Ha OCHO· 
BaHHH pa3nHqHhIX JKCrrepHMeHTanhHhIX ,naHHhIX. 

IlapaMeTphI g K H bo MoryT 6hITh BhiqncneHhl B O.IJ:HO • 
qacTnqHoi Mo,nenn. OKa3anoch, qTo, KaK rrpaBnno, 6e3 
yqeTa 3$$eKTOB crrHHOBoi rron.HpH3aU:HH 121 pacqen,1 rrnoxo. 
cornacylOTCH • C JKCIIepHMeHTanhHhIMH ,naHHhIMH. CnHHOBa.H 
rron.HpH3aU:H.H B03HHKaeT KaK pe3ynhTaT BnH.HHH.H J+-Bo3· 
6yiK,neHHH OCTOBa n rrpn6nHiKeHHO MOiKeT 6hITh CBe,neHa 
K rrepeHOPMHPOBKe CIIHHOBoro rnpoMarHHTHOro $aKTOpa 
gs • B JTOM cnyqae rrapaMeTp g K HMeeT BH.D: 121 

g = g + 1.. ( g ef !.. g ) <Kp I s I K p > ' 
K f K s £ ' z /3/ 

eff 
r,ne 06h1qHo gs :::: 0,6gs 

A,nna6a THqe CKOe OIIHC aHHe MarHHTHhIX MOMeHTOB .HBn.H -
eTC.H rrpOCThIM H Harn.H.D:HhIM, HO crrpaBe,nmmo TOnhKO B cny
qae cna6oro B38HMo,neicTBH.H Kopnonnca, rrpHBO.IJ:.HI.Qero 
K Hea.nna6aTnqecKHM rrorrpaBKaM BO BpaI.QaTenhHOM cneKTpe. 
QeHHOCTh ero Tep.HeTc.H H3·3a Toro, qTo ,nnH KaiK,noi poTa-

v v 6 n elf .U:HOHHOH nonOChl nonyqaeTC.H CBOH Ha op napaMeTpOB 6 R , 

g K /nnn g ;ff / H OTCYTCTByeT CBH3h KaK c MarHHTHhIMH 
rrapaM~TpaMH B coce.n-nHx qeTHo-qeTHhIX .H,npax, TaK H c He· 
a.nna6aTnqeCKHMH rronpaBKaMH BO BpaI.QaTenhHOM cneKTpe. 
B cnyqae cnnhHoro B3aHMo,neicTBH.H KopHonnca poTau:noH
Ha.H nonoca B HeqeTHOM H,npe Boo6I.Qe He Mo:>KeT xapaKTe
pn30BaThC.H orrpe.neneHHhIM 3-HaqeHHeM KBaHTOBOro qHcna 
K H a,nHa6aTnqecKoe onncaHne CTaHOBHTC.H HenpnMeHHMhIM. 

B HaCTO.HI.Qei pa6oTe npoBe,neHo paccMoTpeHne MarHHT· 
HhIX MOMeHTOB neqeTHhlX .SI,nep B rrocne,noBaTenhHOi Hea.nna-
6aTnqecKoi MO,nenH /J/ yqHThIBalOI.Qei KaK B3aHMO,neiCTBHe 

' 

4 

~ 

I-

KopHonnca, TaK H non.HpH3aU:HOHHhie 3$$eKThI, B03HHKalOI.QHe 

HJ• 3a B036yiK,nenni ocTo:ea. Ilpn JTOM ncnonhJye.TcH e,nnH· 
cTBeHHhii napaMeTp g~o, - xapaKTepn3yrom_ ni. ocToB. ·rrony-

eff elf 
qeHhl ypaBnemrn .nmI 3 eKTHBHhIX $aKTOpOB g R H gs , 
TeCHO CB.H3aHHhie C Hea.nna6aTnqecKHMH 3$$eKTaMH B JHep
reTnqecKOM cneKTpe.· IlpoBe,neHhI cncTeMaTnqecKne qnc
neHHhie pacqeThI MarHHTHhIX MOMeHTOB H cpaBHeHne HX C 
JKCnepnMeHTanhHhIMH ,naHHhIMH ,nn.H .H,nep pe,nK03eMenhHOi II 

TpaHcypaHoBoi o6nacTei: 

MarHHTHbie MOMeHTbl a ttea,nHa6aTHt1ecKoii MOAeJIH 

Hea.nna6aTHqecKa.H poTopnaH Mo.nenh HBnJieTCH npHMhIM 
o6o6meHneM Mo.nenn Iiopa- MoTTenhcoHa Ha cnyqai cnnh • 
noro B3aHMo,neicTBHH Kopnonnca MeiK.D:Y BHeIIIHHMii HyKnoHa
MH H B·pamaroI.QHMC.H ocToBoM. IlpH JTOM BpamenHe ocToBa 
OilHChIBaeTCH B KonneKTHBHhIX nepeMeHHhIX /yrnhI 3inepa/, 

- . . . .-
a BHyTpenHee .IJ:BHiKeHne HyKnOHOB paccMaTp1rnaeTC.H B paMKax 
MHKpocKonnqecKoro no.nxo.na, qTo noJBon»eT yqeGTh non»
pnJau:noHHhie 3$$eKThI, o6ycnosneHHhie BHyTpeHHHMH B03 -
6yiK,ueHH.HMH ocToBa. TaKHM o6pa3oM, raMii.TT~TOHHaH Mo.ne

nH COCTOHT H3 .IJ:BYX qacTei 131 : 

H =H t + H 1 t ro n r 
/4/ 

0ilHChIBalOI.QHX COOTBeTCTBeHHO BpaI.QeHHe OCTOBa H BHyTpeH· 
Hee .IJ:BHiKeHne B ».npe. BpaI.QeHne OilHChIBaeTCH C IlOMOI.QhlO 
napaMeTpa ] , xapaKTepH3YlOI.Qero MOMeHT IrnepU:HH OCTOBa: 

1 .... ➔ 2 
Hrot = 2] (1-j) • /5/ 

➔ 

OTMeTIJM 3,nech, qTo BtIYTpeHHHi MOMeHT j, o6pa30BaHHhii 
BHeIIIHHMH HyK,JIOHaMH,:.He .HBn.HeTCH HHTerpanoM .IJ:BHiKeHH.H. 
B npe,ncTasneHHH BTOP,HqHoro KBaHTOBaHH.H. ero KOMilOHeHThl 
HMelOT BH.D: (m=O, ± 1j . . . .. 

• SC' 1 · I ' + J = ""- <v J v >a a , , 
-m,- vv' m v . v 

/6/ 

+ . . r.ne av H a v- - onepaTophI po:>K,neHH.H H yHnqToiKennn qac-
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THUhl B cocTOHHHH Iv>, a cyMMa npo6eraeT no cocToHHH-

-HM, !(OTOpbie MOryT 3anoJIHHTh BHeIIJHHe HyKnOHhl. 3TO orpa

HH'-leHHe cymeCTBeHHO, T.K. ecnH CYMMHpOBaHHe npoBeCTH 
. ~ 

no BCeM O,Il;HO'-laCTH'-IHhIM COCTOHHHHM, TO J CTaHOBHTCH 

noJIHhIM yrJIOBhIM MOMeHTOM H.n;pa H raMHJihTOHHaH /5/ Te -

pHeT CMhICn. CTporoe BhI,IJ;eJieHHe npocTpaHCTBa COCTOHHHH 

BHeIIIHHX HYKJIOHOB HaM npe.n;cTaBJIHeTCH HeB03MO)KHhIM, OHO 

/npocTpaHCTBO/ MO)KeT 6bITh pa3JIH'-IHhIM ,Il;JIH pa3JIH'-IHhIX 

poTaI.J;HOHHhIX nonoc. B ,n;aJihHeiimeM Mhl onpe,n;eJIHeM .ero 

KaK npocTpaHCTBO O,Il;HO'-laCTH'-IHhlX COCTOHHHH O,Il;HOH '-leT

HOCTH, CBH3aHHhIX 60JihllIHMH MaTpH'-IHhIMH 3JieMeHTaMH B3a

HMO.n;eiicTBHH KopHOJIHCa 

H = _ L_ (I j + I j ) ' 
C 2] I- - - + /7/ 

KOTopoe BhI,IJ;eJIHeTCH H3 /5/. 
IlpH paccMoTpeHHH BHYTPeHHero .ll,BH)KeHHH HCn0Jih3yeTCH 

,n;e¢opMHPOBaHHOe aKCHaJihHO-CHMMeTpH'-IH0e cpe,n;Hie"none 

H Y'-IHThIBalOTCH 0CTaT0'-IHhie napHbie B3aHMO.n;eiicTBHH, cnHH

cnHH0Bhie CHJlhl /Ba)KHbie ,n;nH onucaHHH 3¢¢eKTOB cnHH.OBOH 

nonHpH38.UHH 12 1 / H u;eHTpo6e)KHhie CHJihI Me)K,n;y BHeIIIHHMH 

HYKJI0HaMH, BhI,IJ;eJIHIOll.lHeCH H3 /5/: 

H 1 1 r· . . . J . =-·- J J +J J • 1 2] 2 + - - + /8/ 

Co6CTBeHHbie ¢YHKUHH raMHJlhTOHHaHa /4/ npe,n;cTaBJIHIOTCH 

B BH,IJ;e pa3JI0)KeHHH no a,n;ua6aTH'-leCKHM B0JIH0BhIM ¢YHKUHHM 

o6o6meHHOH MO,n;enH: 

I 
I IM> = I C I IM K p > ' 

Kp Kp 

. /9/ 

I 
r,n;e aMnJIHTY,IJ;hl CMeIIIHBaHHH CKp HaXO,Il;HTCH ,n;uaroHaJIH-

3au;Heii raMHJihTOHHaHa. ,[l;eTanu JToro 'pemeHHH no,n;po6Ho 

H3JI0)KeHbl B pa6oiax /J/ • 3,nech Mhl npHBe.n;eM Heo6xo.n;HMOe 

,Il;JIH ,n;aJibHeiiIIIero Bbipa~eHHe ,IJ;JiH ·co6CTBeHHhIX 3Ha'-leHHH 

raMHJlhTOHHaHa / 4/: 

. I 2 · 1 
ff,([)= I (C ) &, +

21 
g (l), 

Kp Kp _Kp . ,, 
/10/ 

·6 

► 
1 

1, 

I 2 2 
g(l) = 1(1+1) - I (CK ) K + 

Kp . p 

I+l/2 1 
+ (-1) (I+-) a(l). 

2 
/lOa/ 

3.n;ech &; kp - co6cTBeHHhie 3Ha4eiIHH raMHJihT0HHaHa H. t + 
. 1n r 

+H; /BHyTpeHHHe 3HeprHH/. O6o6meHHhlH napaMeTp a( I) -
B /lOa/ onpe,n;eneH KaK 

1 -1 1+1/2 
a([)= 2 ](I+ 2 ; _ (-1) _ < IM IHcl l!J,-> .. /11/ 

H 0TJIH'-leH OT HYJIH B n106oii poTaI.J;HOHHOH IlOJIOCe. M.eTO,Il;hl 

HaXO»c,IJ;eHHH BHyTpeiIHHX · 3Hepruii 06Cy)K,IJ;aJIHCh B pa6oTaX/J/. 

Ilepeii.n;eM K paCCM0TpeHHIO MarHHTHhIX MOMeHTOB 

COCTOHHHH He'-leTHhIX H.n;ep. Ilo onpe,n;en_eHHIO 11 I 
- : ,·-➔ ' ,- ,, 

<IMl;tIIIM;:,. ·, :, ;· / - · = · t-< •. • . 12 
µ! · 1+1 ;,·- ,,.·,.., .. , .. 

, · · · . . . - ~ ·• i . • ' I : : · · · I"\ , 

Hcnoii:h3YH" Hea,n;ua6aT·H'-leCKHe BO[IHOBhie <liyHKUHH /9/, Il()!IY~ 
'-IHM , -1 - ·" ., •- .-.· '• _,,, ·., 

. µ1 =(/+1) · [(g:-ge)G(l)-1:1 /(1+1) + "' 

r.n;e 

' ' . ➔ ➔ . 

+(g -g ) < IM I Ii I I IM> j ' 
. ' · II e '· . 

'/13F 

. ·. . '1 ., I+l/2 
G(l)-=g([J-- 2-(~1) -._· (t+_;Jd(IJ; /13a/' . -,, 

l13-3a rJ~OM03,Il;KOCTH Mhl He "..Fl!.BO,Il;HM; 3,IJ;eCb BbI~a»<eHHe 

,n;nH MaTpH'.'-IHoro JJieMeHTa < IM I ·s I I IM>, /cM. 13 /. OT

MeTHM TOJlhK0, '-ITO 3¢¢eKThl CilHHOBOH Il0JIHPHJaI.J;HH /nepe-
' , ". . , , : . . • • • •. I' 

H0PMHp0BKa O,Il;H0'-laCTH'-IHhlX MaTpHti:Hhl~_3JieMeHTOB <·s i;> H 

< s + > / JIBH0 BKJIIO'-leHhl 'a Hero. . . . . •. ., . . . . :· . 

""KaK BH,n;Ho., Bhipa)KeHHe ,n;nH MarHHTHoro MOMeHTa /1'3/ 
co.ziep)KHT e,n;HHCTI~eHHhIH CB060,IJ;HhlH rrapaMe_Tp' 'g~. ,' Xa

paKTepHJYIOll.lHH MarHHTHhie CBOHCTaa' OCTOBa. Bee oci"anb

Hble BeJIH'-IHHhl'' '1IoJiy'-1a'10TC"jJ H3 pa'c:-ieTOB . apaui11TeJihf10ro 

cneKTpa. lfa /2/, /3/ -ii /13/ ne;rKo nony'-IHTh ypaBHeHHJII JUIJII 

3¢¢eKTHBHhlX g -diaKTOPOB a,n;ua6aTH'-leCKOH Mo.n;enu . 
elf _ _ o :_ .!Hll. 

8R 8f -(8 80) •· /-4,/7 . R . L G- (I) . . . l . 
K . 

' ; ; ~ 

7 s. 



2 _ J+l/2 - - -
(k(l) = f(/+1)-K +J OK,1//'-l) xa+})asp, /14a/ 

➔ 

<IM,.; I I IM> 

gseff_ge =(gs-1) <IMKp,-~il!MKp> /15/ 

➔➔ . 

<IM Kpl ·sl I [MKp>=K< K p I szl Kp>+ 

l - I+ 1/2 ' · 
+20K,t/2 (-1).. ([,+ J )< Kpls+ 1-'-Kp>, /!Sa/ 

r,n;e as - o.n;HoqacTnqHoe 3HaqeHnti rrapaMeTpa pa3BH3hIBa
HHH Ill. lb ypaaHeHnii /14/ H /15/ an.n;Ha TecHaH CBH3h 
3cl>cl>eKTHBHhIX g -cl>aKTOpOB C Hea,n;na6aTnqecKHMH 3<l>cl>eKTaMH 
B crreKTpe' o6yCJIOBJieHHhIMH B3aHMO.n;eiicTBHeM Kopnonnca .. 
B 061.Q~M- cnyiiae JHaqeHHJI g elf H g elf 3aBHCHT OT CIIHHa 

R s 
apaI.QaTeJihHOro COCTOHHHH /T .e. He 1JBJIHIOTCH KOHCTaH:raMH 
poTaUHOHHoii rronoci1/. 

B cnny rrpnpo.o;hI BJaHMO.n;eiicTB~H Kopnonnca .n;JIH yrast 

ypoaHeii * H.o;pa acer,n;a IG(l)I~ I GJIJI. IlocKoJihKY ge -
cl>aKTOp paaeH I )];JIH rrpoTOHOB H O )];JIH HeHTOOHOB, TO B03HH-

"' . . elf KaeT ecTeCTBeHHOe paJJIH~He q,aKTOPOB gR )];JIH - yrast 

ypoBHeh: B H.n;pax C HeqeTHhlMH NH z ' HMeHHO: 

elf elf 
g ( N )' '<. ·n ° < n · (Z) 

R - 15 R- 15 R ' /16/ 

KOTOpoe XOpOllIO H3BeCTHO H3 aHaJIH3a .3KCIIepHMeHTaJihHhlX 
.n;aHHhIX /CM.,' HanpHMep ,' Y4! /, -ii_ ·no.n;T:Sep,K:na:~TCH pacqeTiMH 
B KpeHKHHr-Mo,n;eJIH /5/. _ ·•·- .. _ _ . -. . _ 

B rrpe,nene 6oJI~lll~X yr,rioah~:X MOMe~'TOB BeJI~q~~~ ,·;(i) I . 
CTaHOBHTc'iI_ IIO.CTOHH~OH, ,n;li~, ,yrast -ypOBH~H /_9ro C.Jie,n;yeT. 

H3 BH,lJ.il, •M~·TpHqH_9rp 3.n:e_M1:iH.rn.: ii,3a~MO~~H~TBHH,K.o_p_HO,JIHCa/,. 

H ,D;JIH cl>a~TO~a g ;u... . fJOJIY';I<ieTc~. JlP(?,CT~H OUeHKa; 

-·~ - :, ~~ ~· 
* YpoB_H_H_C_M_H_H_H_M_a_JI_h_H_O,.,.-H ~Hept'Heii ·npH 3cl)];aHHOM 3Ha qe -

HHH yrnoaoro MOMeH!a H qeTHOCTH. 

8 

l 
·->~ 

I 

~ 
·1f. 

.,-
v 

\ 

elf 

gR -gf 
- r g O -g H 1 . . I a([ J I · 

R_ f - ~-] 21 ' /17/ 
. . _ elf . 

T.e. C poCTOM yrnoaoro MOMeHTa BeJinqHHa gR . CTpeMHTCH 
K 3HaqeHiIIO g 0 • 

R 

PacqeTbI H o6cy)K,l{8HHe pe3y JibT8TOB . 

.II:nH qucneHHblX pacqeTOB apamaTeJihHhIX crreI<_TPOB H Mar~ 
HHTHhlr MOMeHTO& H.n;ep-HCIIOJlh3yeTCH O.n;Hoq~cTHqHaH MO
.n;eJih c IIOTeHunaJIOM CaKCOHa-By,n;ca, paJBHTaH a pa6o
Tax 161 • TaM iKe .n;aHhl KOHKpeTHhle 'rrapaMeTphl rroT·eHUHaJia 
)];JIH pa3JIHqHhIX o6nacTeH H~ep. . ' 

.II:nH - Ka)K,n;oro H.o;pa . BhJqHCJIHeTCH crreKTP BHyTpeHHHX 

ao36y*,n~Hu'ii @~P ra.K, KaK~9rrucaHo a pa6oTax 131 , H rro
nHpii3aquoHHhie cl>aKTOphI, yqHThIBaIOI.QHe 11epeHOPMHpOBKY o,n;
HoqacTHqHhlX Ma TpHqHhlX 3JieMeHTOB orrepa TOpOB j + , ·s z H 
·s+ • 3aTeM ,n;naroHaJIHJyeTCH MaTpHua.~3aHMO.n;eiic-TBHH Ko
piIOJIHCa H. BhJqHCJIHIOTCH apaI.QaTeJihHhie crreKTphI H aMIIJIH-

J "' ---TY)];hl CMellIHBaHiIH CKp:. Ilap,i'Merp 1 ·Haxo.o;HTCH ·u3 rrpo-
ue.n:yphI rro.n;rOHKH K 3KCII~.PH!-feHTaJihHhIM 3HeprHHM; HaKoHett, 
BhJqHCJIHIOTCH MarHHTHhie MOMeHThl H '3cl>qieKTHBHhie g -
cl>aKT Ophl. - . - .. 

PeJyJihTaThl-,CHCT~M_aTn~eCKHX pacq_eTOB MarHIITHhIX MO
MeHTOB H 3KCIIepnMeHTaJihHhie .n;aHHhie .:ipnae.n;eHhl. B :ra6JI. I 
H 2 JJ:JIH H.n;ep C 1foqeTHhlMH z It ·N COOTBeTCTBeHHO. 

Ka1< rrpaaHnp, ·MarHHTf!Lie -MoMeHThI. HH)Kaiimux ypoBHeii 

poTaUHOHH(,)H IIOJIOChl: cna6o JaBHCHT OT ai.16opa iiapa.MeTi>a 
go /oco6eHHO B H.n;pax C HeqeTHhIM Z; r,n;e HCIIOJlh30BaHO 

R - -
O)];HO 3HaqeHHe )];JIH acex »~ep/. 3cl>cl>eKTHBHhie cl>aKTOphl 

elf • • · : : :, -
g R OKa3hIBaIO)"'CH CHJihHO JaBHCHlQHMH OT CTeIIeHH HCKa-

)KeHHH .. poTaUHOHHhIX IIOJIOC B3aHMO.rt:eiiCTBHeM KopHOJIHca 
H CH.rihHO pa3JIHqaIOTCH B paJJIHqHhIX poTal.l,HOHHhIX illOJIOC,ax 
H ,i:,n;pax. 3HaqeHHH g. ep -cI>aKTopoa cl>n10KTYHPYIOT 3Haqu
TeJihHO MeHhiiie, O~HaKO H OHH- i3eJ:;LMa ·qyaCTBHTe.JfhHhl K 3<1>
cl>eKTaM a:iaHMO.n;eHCTBHH KopHOJIH'ca. OT.MeT~r.r, qTO B3aHMO
,n;eiicTBHe- ·KopHO~HCa He II03Bo.irneT pa3.rienHTh CTporo 3cl>cl>eK
Thl rrpo.no~hHOH :H "rroq-epeqiioii CIIHHOBOH :UOJIHPH3aUHH /qTo 
,n;enaeTCH. B a.n;Ha6aTHKe/ ;-II03TOMY B Hea,n;ua6aTHqecKOM 
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no.nxo.ne ncqe JaeT 3<f><f>eKTHBHhIH napaMeTp bo /cM. ypaa-
HeHne· /2//. 

IJoqTn ao acex 11.npax BhJqncneHHhie 3HaqeHn11 /1 1 xopo-

I Ta6mrua 1 (npoi::tom,rnmre) 
lllO cor,nacyro'rc11 .c 3KcnepnMeHTanhHhlMfl .na_HHhIMH. 3TOT 

112+ f41JJ 0 o,,, o,,o o,6J -0,21 ;0,2:,(0,) 
Ta6nnua 1 

I 111r. J/2+ ,,1 o,J6 0,11 o,67 
,12• 116,7 o,J& 0,61 0,,1 o,a1(:,1) 

MarHHTHbJe MOMeHTbl B Sli::tpax C He'leTHbIM z. 712+ 129,l 0,)6 0,1, 1,,1 1,44(14) 
3KcnepnMeHTanhHhte· i::taHiii,ie. B3S1Tb1 na pa6oT 14,Bl 

7/2+ (404} 0,46 2,2J(l) 0 o,:,, 0,71 2,00 

1T ti; , ell elf . ·fl I µ. I 
17;L11 9/2+ 11),8 0,42 o,69 2,:,1 1,81(20) 

Jl.lpo ,.[ [NnzAfaKcn.· t'R g g s ~ Teop 9KCll 1112+ 2,1,4 0,41 o,6a 2,6., . 2,0(7) 
R s;( SloM,) ( Sl,M,) ---·-·------------------•-------· ---· ------·- -

(K9B)'- 112• f404J 0 o,,, 0,46 0,69 2,0:, 2,24(1) 
,12+ [4'1.J) o,:,, 0,6) '1,40 1,,, 

177L11 9/2+ 121,6 0,42 0,68 2,:.,4 0 0,47 
112• BJ,4 0,45 ·0,60 'i,a1. 1,eo(a) 112• [404] 0. o,:,, 0,,2 0,7J 2,2a 2,3'(1) 

1,3-11 
,/l- ('J2] 97,4 o,,a o,76 J,04 · :.,·;ai(~2) 9/2+ 1J6,J o,45 0,7J 2,67 

·112- 1,i~6 o,14 '-,o,e1 J,16 9/2- [,141 6,J o,,o 0,74 ,,29 ,,29(11) 
:,iz+ · o,4~ ·a,1, 

,, 

h,04(1) · 1a1r. (411] 10:,,2 ·' 2,01 11/2- 1,e,0 0,46 0,1, ,,25 
·,91 · ,12• [402J 482,l 0,37 0,74 J,14 J,28(1J) 

,12• 17),2 0,:,9 o,eo 2 ,04 . 712• o,J6 0,74 J,01 
'' 

,, 
' ,,,12+ [41)] 0 C?," o,.t6 , o,6J -,. 1,4~ 9/2- (5141 496,o o,:,, 0,,1 o,7' ,,,1 ,,n(:,2) 

1"111 712•., ,, 75 _o,,, 0,60 1,e1 18)81 11/2- 66),6 0,47 0,76 5,28 
I ,,2- (')2] 104,4 0,56 0,76 :,,'oo 

;I 7/2- 1·;0,0 o,~, o,no . ,,12 ,12• (402} 0 o,3' 0,)7 0,76 J,19 J,17 I l8'a, :112• 1:411] 246,2 0,:,9 o,74 1,99 712+ 12,,J 0,:11 0,76 J,04 
,12• '' :,oo:.o' 0~)9 o,'19 · 2,02 

"j/~+. , (402] 0 ---- o,,, 0,:,7. 0,7' J,17 ,,20 
'' 1e1n, J/2+ - (411] ,0 o,:,, 0,40 0,76 2,01 712• 1,.,2 0,:11 0,7' :,,oJ 

_1,,,r-i, ,12~, 6,,4 . o,:,~ , o,eo _ 2,04 .. '~ ,12• [642] 0 o,,, o,, •• o,49 2,2e [2,9?~ 
~ / J/2+ (41,1] 0 0;3' 0,40 0,7J 1,98 2,0(1) 2,1 4 

-~,1n. ,12• 6o;'a •: --0,:,9 0,1, · 11 99 112• ,,,2 o,,i o,64 2,49 
···- - 2)7 lip ,,2- ['23] ,9,, o,:,, 0,)7 o,45 1,8) 1,90(15) 

1,9n ,::112f · 
!": .• 

(411] 0 o,:,, o,4o o, 12 1196 1,99(04) 7/2- 10,,0 o,J? o,4CI 2,01 
,ri,o ' . ., ... 

·-,,12• 0,)9 CJ, 7,4 _1,98 
,,2- ('2)] -l,'18(24) .- ·- 74,7 o,,, o,J7 o,45 1,02 

'in·· 712-: ()2J] 0 o,·:,, o,61 o,67 4,07 4,11(2) 2)91/p 7/2- 118 o,J7 o,41 2,00 He 9/Z- · 94,7 . '.' 0,,1 o,,6 4,11 
[52)} 1,,e()) 

241 
,,2- 0 o,:,, o,J7 0,4) 1,e:, 

112+ [41~1 
•· o,,, o,,o ·o,64 -0,22 -0,2:, 7/2- o,J6 2,'01 16"1. 0 A■ C 4,1,7 0,40 

J/2+ s,4 o,3' 0,71 0,117 o,,_J(l}· . ·-
,1z+ ll&~Z : o,J6 0,,2 o·,,o ·', o,10C,) .. , ,5/2- r,2,1 o. o,,, o,J7. 0,4) l,82 1,,0(4). 

712+ ua,,·· , o,J6 0,7' 1,,1 1,:.,oc,) 
24.)Ar:i 7/2- .• o,::6 o,41 2,01 
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Ta6nnua 2 

MarHHTHbJe MOMeHTbl a 51.ctpax c He':leTHbJM N • 
3KcnepHM8HTanhHhJe .ctaHHbie B351TbI H3 pa6oT /1-i i / 

TT lb ell, eff . · µ I 
llllpo l [Nn A"SKCil, 

z . (KSB} 

go 
R g R g 3 / g" Teop 

8
(51.M.) 

12 

l"oa 

15704 

15904 

15'1>7 

1'7o., 

161D1' 

l6JD7 

1651>7 

J/2-
,;2-
J/2+ 

r,211 o o,;,J 0,29 
o,Jo 
0,1) 

0,1, 
0,:19 
o,eo · 

-0,2:; 
0,27 
0,02 

60,0 
· 105,J 

,12• 86,, -o,oa l,'1 -o,73 

J/2- (521] O O,Jl c,2e 0,11 -o,JJ 
o,Jo 0,1, 0,23 ,12- ,,,, 

J/2- (521] o o,JO 0,21 0,1a -o,J4 

5/2- ,0,1 0,19 0,21 o,:,o 

J/2- (,21] 
512-: 

J/2- (521] 
,12.-

512• (642] 
112•· 
,12- [:i2J] 
7/2-

J/2- (521] 
,12-

5l2-
712-

112• 
9/2♦ 

(52)] 

(6JJ] 

0 .0,35 o,25 
J'.J,11 0,28 

o o,J:; o,J1 
61,l o·,34 

Cl O,JO 0,12 
43,8 0,16 
~,,1 o,:1e 

10J,1· 0,29 
74 ,6 ·o ,21 

1.)1,8 0,24 

0,77 -0,)4 

0,,1 0,21 

0,77 -O,Jl 
,0,77. 0,2J 

0,1a -o,,e 
o,a2 -o,D 
0,76 0,10 
0,11 o,97 
o,77 -o,3' 
0,26 0,29 

o o,JO 0,29 o,64 o,67 
7J,4 o,ia ~,60 o,9J 

o o,,, o,2J · o,6a -o,,, 
e,,, 0,2, · o,69 -o,oJ 

J/2-
llllr ,12-

:,2JJ ·. 0 O,Jl 
,9;, 

0,27 
0,29 

0,82 
0,79: 

-O,J7 
0,21 

... ,,2-
16J,r 7/2-. 

.,,2-
16,h' ·712-

C,2J] ,- 0 

84,J 

r,2,1 o 
77,6 

o,JO 

o;JO 

cf,25 
0,29 

0,26 
0,27 

0,76 
0,78 

0,77 
0,1, 

0~72 
1,02 

0,69 
0,96 

µI 
SKCil 

(g,M.) 

-0,2~(1.) 

!-O,J/1(6) 
L+o,D(4) 
-o,,)(5) 

-o,34(1) 

-0,2?.(!i) 
-o,44(J) 

-o,J4()) 

-0,)0(J) 

-0,48(4) 

o,:;N:•) 

-0,)9(1) 

· 0,67(b) 

.:o,,?(4) 

-o,J7(0!) 

o,'6(2) 

· 0,6!i(J) 

Ta6nnua 2 (npoaon*eHne) 

l6? 712+ (6JJ] 0 O,)) 0,20 0,7) -O,!i9 -0,!'7(02) 
· Er 9/2• 79,, o,~2 o, 1, -o,14 

17) ' 12-
n 712-

177Hf 
7/2-
9/2-

1112-
9/2+ 

1112• 

9/2• 
179~ 1112• 

{'12] 

(,u) 

i°,24] 

0 0,27 
78,7 

0,2, 
0,20 

0 

11),0 

249,7 
J21,J 
426,6 

o,Jo 0,26 
o,n 
0,27 
0,11 
0,19 

[624] 0 0,26 Q,19 

122,7 0,20 

0,1, 
0,Jl 

0,71 
0,1, 
0,79 
o,66 
0,71 

o,57 
o,,8 

-o,60 
0,1a 

0,92 
1,24 1,,. 

-0,80, 
-o,u;. 

-0,66 
-0,22 

-!!J,68 

0,78(2) 
1,10(15) 
l,4)(50) 

-0,7J(9) 

-o,61(2) 

q,aKT H cpaBHHTeIThHO cna6aH 3aBHCHMOCTh OT BhI6opa g~ 
IT03BOITHIOT BepHTh B Ha;::i:e:>KHOCTh TeopeTH'-leCKHX npe;::i:cKaJa

HHH. Oco6eHHO npnMet.JaTenhHO xopornee onncirnne MarHttT· 

HhIX MOMeHT0B Bpa~aTeIThHhIX ypoBHeH COCTOHHHH 3/21521] 
B H30Tonax Gd, Dy H Fr. KaK oTMe'-Ianoch B pa6oTe 

171 
, 

a;::i:na6aTH'-IeCKHii no;::i:xo;::i: B Mo;::i:enn HnnhccoHa He ;::i:aeT xopo

rnnx pe3yIThTaTOB. 

IloBe;::i:eHHe 3q,q,eKTHBHhlX g - q,aKTOpOB C pOCTOM CITHHa 

B HeKOTOphIX poTall,HOHHhlX nonocax noKa3aHO Ha pHCYHKe 

BH.Jl:HO, '-ITO, KaK npaBHITO, 3TH napaMeTphl He HBITHIOTCH 

KOHCTaHTaMH H MOryT CHIThHO pa3ITH'-IaTbCH ;::i:a:>Ke .Jl:ITH coce;::i:

HHX. COCTOHHHH. Ilo3TOMY HCITOITh30BaHHe H3BITe'-IeHHhIX H3 

MarHHTHhIX MOMeHTOB napaMeTpOB g ;:f H gig self ) 

B pac'-IeTaX BepoHTHOCTeii M 1 - nepeXO.Jl:0B B nonoce MO:>KeT 

npHBO.Jl:HTh K cephe3HhIM OIIIH6KaM, KaK OTMe'-IaITOCh B /JI_ 
B 3aKITIO'-IeHHe KpaTKO nepe'-IHCITHM OCHOBHhie npenMy· 

~eCTBa Hea;::i:na6aTH'-IeCKOrO onncaHHH MarHHTHhIX MOMeHTOB: 

a/ HaITH'-IHe HBHOH CBH3H Hea;::i:na6aTH'-IeCKHX 3q,q,eKTOB 

B cn_7KTpe' MarHHTHhIX MOMeHTaX H BepOHTHOCT HX M 1 - nepe

xo;::i:oB; 
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6/ c0Kpauiem1e 1-mcna cao6o.nHhIX napaMeTpoa .no o.nuo
ro, 3Hat.JeHHe K0T0poro M0)KeT 6b1Th B3.HT0 H3 3KcnepnMeH· 
TanhHbIX .naHHbIX .nm, coce.nHHX t.JeTH0 •t.JeTHbIX -.H.nep /nn6o 
Bhlt.JHcneHo a i<pe_HKHHr·Mo.nenn/; 3TOT ,Ke _napaMeTp !fC• 
nonh3yeTC.H H a pact.JeTax B(M 1). 

a/ B03M0)KH0CTh BhI'-IHc_;jeHH.H 3<MieKTHBHhIX g. -:-q>aKTopoa 
H ua6mo.neHH.H nx H3MeHeHH.H a nonoce. 

elf elf 
Iloae.neune 3qlqleKTHBHhIX q>aKTopoa g R H gs no I 
apaI.QaTenhHhIX nonocaxu 1/2-[541] (Lu), 7/2- [523] (Ho 2, 7/2"1633](Yb) 
H f2 S KBa3HpoTaUH0HH0H nonoce non0,KHTenbH0H t.JeTH0CTH 
B 5 Gd /cM. /3,121/ . . 

14 

9;11 
0,5 

lJ ,,/ Lu 

O,J 

0,2 

0,1 
I 

tssGd 
....____. 

3/2 
1 · 

9:11 
9s 

0,8 

0,6 

0,4 

0,2 

J/2 7/2 

9; 
0,35 

0, 33 

. f'> L ......,,, -0,21 
__!..,. J • 

11/2 15/2 19/Z 2J/2 

·I 

1.11yb 

tssGd 

t6s Ho 

mlu 

27/2 I 
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