
• 

OtibBAMHBHHblM 
MHCTMTYT 
RABPHblX 

MCC JBAOB8HM M 

AYfiHa 

P4-92-1 66 

H.H.MRxaHJioB, II.H.YcMaHoB1, A.A.OxyHoB2, 
Ill.BpRaHcoH3, P.KyJiecca4 

MArHHTHhIE XAP AKTEPHCTHKH 
KOJIJIEKTHBHhIX COCTO5IHI1:A: 
I13OTOIIOB 1s6,1ss,160,162,164Dy 

HanpaBJieHo B )KypHaJI "l13BecTHSI PAH, cepHSI q>H3H1IecKasi:" 

1 MocKOBCKHH rocyAapCTBeHHhIH yHHBepcHTeT HM. M.B.JloMoHocoBa 
211HCTHTYT SJAepHOH q>H3HKH AH Pecny6nmrn Y36eKHCTaH, TamKeHT 
31.I,eHTP SJAepuoii cneKTp0MeTPHH H cneKTpoMeTpHH Mace, 

Opc3, <l>pam.1,Hsi: , 
411.HCTHTYT q>H3HKH, .slrHJIJIOHHaHCKHH yHHBepcHTeT, KpaKoB, IloJihma 
H GSI, <l>Pf 

1992 



;1--,.i 

Beeµ;euue 

. IforreHIIIO I" = l + -cocTO.lIHnu n Ml- nepexoµ;oB B aTOMHbIX .11µ;pax nocB.11meHo 
MHmKCCTBO aKcnepnMeHTaJlbHblX 1:i TeopeTU'IecKiix pa6o'r. CymecTByeT p.11µ; uc
cJieµ;oBaHIIII, B KOTOpbIX paccMaTpIIBaIOTCH ,Te HJIU . UHbIC , acneKTbl ·aTOll 
ripo6neMbl (1, 3]. Oco6blu UHTepec K Bo36y)Kµ;eHIIHM Ml- Moµ; o6ycnoBJieH ·TeM, .· 

'ITO. B HaCTo.11mec BpeMH BO MHornx 'IeTHO-'IeTHbIX Hµ;pax o6Hapy)Keuo no 
HeCKOJibKO 1 + HU3KOJIC)KamIIX KOJIJieKTUBHbIX ypoBHeII B 06JiaCTH aHeprIIH 

3. MaB (4, 5] ~I noKwaHo, ~1To. <:MelllnBam1e aTHX cocTOHHIIH c ypoBHHMH /3-
u ,.: Bu6pan;noHHbIX rionoc.np1rnoµ;11T K Ml- nepexogaM ·1m :iiux [6-8]. Ha aKcn'epn

MeuTe [4] c BbICOKOH pwpelllaromeii cnoco6HOCTbIO no pacceHHIIIO q>OTOHOB Ha 
.11µ;pax 6blmI o6uapy)KeHbl B H30Ton~x 160•162 Dy no TPH II 164 Dy ceMb I(" = l + 
yp0Bne1'i:, KOTOpbte HMeIOT cnrrbHble B(Ml),nepexoµ;~ Ha ocHoBnoe cocTOHHHe. B 

pa6oTe [9] naMu B pa~ma~ cpeHoMeHonbru'!ecKou Mogemi fibmo _paccMoTpeuo Kopn

onncoBo CMelllIIBaHHe aTIIX I(" = l ~ •COCTOHHHH C ypOBHHMH OCHOBHOII (gr),, /3- II 

.- ,~ Bn6p'.1IJ;IIC>HHbIX nonoc: Ifoy'IeHbI Heaµ;Ha6aTWIHOCT,li ~THOIIICHHH npil!legeHHbIX 
BCpOHTHOCTeii aJICKTpH'IeCKIIX KBaµ;pynOJibHbIX nepexoµ;oB Im ,- noJIOCbl, a "rairnrn 
on;eHeHbl :JHa'!eHIIH B(E2) H:J ypoBHeu I(" = l + - nonoc Ha ocHoBe aKcnepnMeH

. TaJlbHbIX µ;aHHbIX O BepOHTHOCTHX E2- nepexoµ;oB Im HII3KOJie)Kamux ypoBHeII. 

~ HaCTOHmei'I pa6oTe; KOTOpaH HBJIHeTCH npoµ;omKeHHeM [9], II:Jy'IaeTCH BlIHc·, 
HHHe cocTo.11Hnn I(" = l + __ nonoc Ha MarHHTHble xapaKTepncTmm HH:JKcme:ammnx . 
ypoBii:en. O6'bHCHHeTCJi pa3~H'llle YR- q>aKTOJ)OB COCTPHHHH OCHQBa'o~ II,,; nonoc", 

? npn HII:JKII'.' c~nHax. -~bI'IHCJI.lIIOTCH :JH'.1:.i~~~.11 Koacpcpui:ineHTo,I,l ~M~;~n Mj"JI!:>Trtno~: 
rreII O )J;JIH I -t I II / -t gr-nepexoµ;oB II cpaBHIIBaIOTCH ~ 9KCnepHMeHT,aJibHbIMH 
µ;aHHbIMH. 

.( ,-. . 

MarHHTHble ~unoJI&Hble nepexOAbl 

MynbTHnOJibHbl:H onepaTop_Ml~ nepexoµ;a HanIIIlleM n Bnµ;e [7]: 
' > ' ' ' • " 
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IIepBhIH "IJICH ecTb Bxnaµ; Bpa~aTenbHoro µ;BH,Kemrn, xoTophlii nponopuuoHMeH 
xoMIIoHeHTe yrnoooro MoMeHTa, nepneHµ;nqn.11pHoii ocu CHMMeTpnu. ,IJ;m1 onepa- · 
icipaim(Ml; v), cornacHO (7), HanHWeM .. 

' . 

m(J\11; v) = {f (
2
~c) [mK,.,(bicbi"-+ bthi<) + mL{b(b+b)~)! + a.c.]. (2) 

llcnollbOy.11 06~enpHH.11Toe 0600Ha'1eHne 

(1JK1 II m(Ml;µ = 0) II IiKi} = !f (2~c)gKK, (3) 

rµ;e YK- BftYTpeHHHH g~cf>aKTOp llOlIOChl C J( 'F 0, IlOlIY"!HM )l;lI.11 npitBC)l;CHHhlX Be
pOJITHOCTCH Ml- nepexoµ;oB Clleµ;yIO~ee Bblpa,KeHne 

. . • '1 . • • • A •. 2° • 

B(Ml; IiKi -· lJK1) = 21i + 1 I< I1K1 11 m(Ml; µ = 0) II IiKi >I , (4) 

rµ;e 

· · • · · · /3( en , r.:;;-:-; 
< I1K1 llm(Ml;µ = 0) II IiKi >= v~ 2Mc/y2Ii+ 1 x 

I; ,, I1Kn · vu r,· r,o I I; 
{

1+.. . . 't;;6 . } 
.. . x ~ V'K~K;V'KnK,Kn~J;Kn;to(YKn - Ya)+ IOV'gr,K,cl;l;l-1 ~ m1.,V'1.,,K; 

3µ;ecb 1P~,K;~ ~~Typ;hl . CMCWUBaHH.11. 6aoUCHhlX COCTO.IIHHH, v- .'1HClIO · 1 +_ ypo-
v - . . . ,. . ·. , . ···-

BHeH, BKlIIO"ICHHbIX B 6a:JHCHble_ COCTO.IIHH.11 raMHllbTOHHaHa,n m1.,- HeKoTrphle 
'1HCJieHHble napaMeTphl, onpeµ;emieMhle oo aKcnepnMeHTa. · . . · .. 

B aµ;na6aTH"ICCKOM npli:6JIH)KeHHH µ;mi BHYTPIILlOJIOCHbIX Mi- nepexoµ;oB CK 'F 0 
q>opMyna ( 4) HMeeT Buµ;. · · · · · , · · ·· · · · · 

. 3 ( en )2 
)2 2[c. I1K 1·2 

~(Ml;IiK....,. I1K) = 411" 2Mc (gK - Ya K I;K;1D _, (5) 

a ;D;ll.11 Ml- nepexoµ;oB H:J yp~BHeii 1 + -n_oJIOc Ha coCTO.IIHII.II ocHoBHOH nonochl oHa 
HMeeT 6onee npocToii Buµ;: · · ·· · ' · 

· ·· · "·3·3··en ,· 2 ·r
1
o 

( 

tc )2 · · · 2 
B(Ml;Iilt-+ I109r) = 41r 50 2Mc (mt.,) [cr;t;t-:-1] · (6) 
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B aµ;ua6aTH"IeCKOM npn6nmKemm Ml- nepexoµ; U:J COCT0.11Hi1f1 /3- II 7- BI16pa
nnoHHbIX IlOJIOC paBeH Hymo. . B p;aHHOH CXCMC MRrHHTHhlfl MOMCHT COCTO.IIHU.II ... 
onpeµ;en.11eTe.11 cn:µ;yro~eii q,opMynoii ·' · · 

, . ( Ii ) { . (t+v) . .. .. K2 . . 

.µK(I)= 2~c Yal+ ~ lt/i!,K l2 (YKn-Ya)J;l +· 

Var rr-"', I} +101Pgr,KVT+i 7'm1.,1P1.,_. K • (7) 

0KcnepllMCHTMbHbie :JHa"IeHII.II Ya-<l>aKTOpa Bpa~aTem,Horo p;BU,KCHII.II 

cpaBHHMhl c BeJIH"IHHoii: Z/ A, KoToprui: nony"Ianacb 6bl B cny"lae paBHOMCPil;O 
oap.11,KCHHOro Bpa~aro~ero Tena. Ho µ;rur 6oJibWllHCTBa cny"IaeB OHII 'HeCKOllbK0° 

MeHbWe. B pac"IeTax :J_Ha"IeHH.II Ya- q>aKTopa B Bhlweom1caHHbIX q,opMynax C"Ill-

. TReM KaK napaMeTp II 6yµ;eM onpeµ;eJI.IITb U:J µ;aHHbIX O MarmiTHbIX MOMCHTax· 

Bpa~~~eJibHbIX noiroc: 0qiqie~TIIBHble :JHR"ICHU.II g;:_4>•L q>aKTOpa onpeµ;en.lICM 
- • • f • -, 

g:4>4>•(I) =;= µK(I)/I, (8) 

KOTOpble cpaBHHBaeM C m<cnepUMCHTMbHblMU g~'m·( I). 

PeoyJib'I'aTbI pac'leToe_ 

13bl"IHcJieHHhle oHa"IeHirn cneKTpa rrneprnu cocTO.IIHUH II OTHoweHHn np1rneµ;eH

HhIX BepO.IITHOCTeII E2- nepeXOAOB H:J 7" IlO/IOCbl µ;mr ll:JOTOilOB 156,158.:160,162,164 Dy 
µ;am,r B [9]. TRM ,Ke µ;eTMbHO oni1caH ' pac"IeT aHepr1I1I. B-Ta6n.1,2 np~A

CTaBJieHhl cTpyKTypbI cocT0.1IHni'1 gr-, /3-, 7- u K1r ·= l + .norroc 156•162Dy, nony"IeH

Hhle rrpH OITHCaHHH 3Heprnu. B COCTO.IIHII.IIX 7- IlOJIOCbI /3- KOMilOHCIIThl CTaHOB;TC.f! 

:JaMeT~bll'fH ~e I1PH HH3KHX cnxmax. CMeWUBaHHe. COCTO.IIHHH /3~ II 

1- nono~ _CHllbHO npo.11Bn.11eTci B 156
•
158Dy 1m0oa 6mmocTII ronoBHhIX ~Heprnii: w~ n 

w-r. Ha puc.l(a,b,c,d,e) µ;aHhl BbI"IIICJieHHble :JHa"IeIIH.f! B(E2) All.II I-y -~ (I - ·2)9;, 

I-r:-:-t lgr H Ip-:+ (I - 2)9 r rrepexogoB H rrpHBep;emme MaTpuq11ble · aneMeHThl 

<(I+ 2)gr II m(E2) 11 Igr > ' < I~r II E2 IIIgr > B 156Dy, KOTOpbl'.e cpaBHIIBaIOTC.II 
c· 3KCDepnMeHTOM [18] 1i: Bhl'lHClICHHbIMH OH8.'ICHH.f!MH B aµ;'ua6aTH"IeCKOM npu-

6nirnceHHH. KaK BHp;Ho no puc.i, Heaµ;na6aTH"IHOCTII ,B(E2) .. nepexo~oB im /3- 11 7-
nonoc .MO,KHQ o6'b.lICHUTb. CMCWHBaHHeM cci'CTO.IIHHH gr.:., /3-, 7:. u K'lf = 1 +-nonoc. 

0TMCTHM, 'ITO ,B pac"JeTax B(E2) ;D;ll.lI 156 Dy HCDOJib:JOBMIICb cneµ;yro~ue :JHa"Ie-

' HU.II mo = 4.5 q>M2, mi = 85,5 q>M2 H m2 ,;,, ·-40.5 q>M2, KOTOpbie OT1IH'1aIOTC.II OT 
mK, ncnoni':JoBaHHhIX B [9]. · · 

Bhl"IIICJieHhl Ml- nepexoµ;hl no ( 4) no cocTollHii:ii /3- u 7- non~c'. IIapaMeTp~ 

m~ orrpep;emum no (6), IICilOllb:JYll 9Kcnep:itMeHTMbHhle :JHa"ICHH.II B(Ml) II:J 
u I , ... 

lt-ypoBHeii: [4]. <I>aohl m 1 onpCAell.llJIHCh oo Ha1my"lwero cornacu.11 Bhl"IH-

cneHHhIX :JHa"leHUH K00q>q>IIUH;HTOB CMCCH MYllbTHDOJieH 6 C 3KCDepuMeHTOM ;D;ll.lI 

nepexOAOB 7 -+ gr. 3Ha'1CHH.II m~., npep;CTaBJICHhl B Ta6JI.3. 
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• 
IlapaMeTJ)bl YK II Ya Hal1µ;eHbl 1m ::iKcnepnMeHTaJihHbIX nHa"IeHui'1 l,,tarHIITHbIX Mo-

,.::~-: ",_-¥eHTOB µ;mI OCHOBHOH (µ(4+,gr)=l.48:~:8:~! µ,.) II -y (µ(2+,-y)=0.32±0.4,i,.) norroc 
· ·::'. ·· µ;n.R_160Dy [10], KOTOpble oxanarr1Icb paBHbIMn·yK=0.10 II Ya =0.36. B pa6oTe_ [11] 

•. IlOKa:laHO, 'ITO yrcn.(4+,158Dy):::! y~ECil,(2+, 160Dy):::! y~"Cil·(2+,162Dy). !Iol'ITOMY B 
. pac'!eTax 'µ;mI BCex lI30TOilOB Dy lICilOJib30BaJIIICb onpeµ;erreHHbie Bblllle nHa"IeHirn 

YK II Ya• BbI'lUCJieHHble nHa'leHirn y:ff(J) = µ(I)/I n naBIICUMOCTU OT cmrna.I 
npeµ;cTaBJieHbl Ha puc.2 µ;rr.R 158•160·162Dy. Kax Bnµ;Ho un pucyHKOB, Ya- q>aKTop 
,.~ norrocbl npu HunKnx I MeHbUie, '!eM B ocHOBHoii norroce (yf ), u c pocToM I 
CTaHQBIITC.ll 6mmKHM K. yf. c.B HaUiei'I cxeMe· nHa'!eHirn Ya µ;1rn: COCTOHHUH OCHO
BHOH IlOJIOCbl OKa:laJIIICb IlOCTOHHHbIMII, 'ITO u noµ;TBepJKµ;aeT l'lKCnepnMeHT npu 
I :5 10h B 158Dy [11, 12]. . . -

'. 0KcnepnMeIIT [12] ~JI.ll. 158Dy npn cnirnax I~ 14n B gr..:. norroce µ;aeT. 
Ya=0.04± 0.11. 0To, HaBepaoe, CBH3aHO co CJIO)KHOll CTPYKTypoi'1 OCHOBHOH no- . 

1 nocbl np11 BbICOKIIX.cmrnax. HanpnMep, B HaUie1'i cxeMe_He y"IUTbIBaeTCH cMeUin
BaHHe gr- norrocbl c BbICTpoeHaoii S- norrocoi'x, KOTopaH UMeeT 60JibUioi'1 MoMeHT 
1rnep~1m, Ha puc.3 p;aHbI BbI"IHCJieHHble nHa"Ie-HIIH B(Ml) no q>OpMyrre ( 4), µ;JIH 

nepexo~oB I-y -+(I± 1)9,, I-y -+lgr• Bo ncex: cny"IMX B(Ml) MOHOTOHHO pacTeT 
c yBeJIII'IeHneM cmrna II µ;rrH 160Dy Bcerµ;a B(Ml)':MeHbUie, '!eM- µ;JI.R ipyrnx Hµ;ep. 
3KcnepHMeHTaJihHhIX nHa"IeHI111 B(Ml) TaKnx nepexoµ;oB HeT, HO cy~ecTny10T l'IKC- ·_ 

nepnMeHTallbHble 3Ha'leHH.ll KOl:lq>q>H~HeHTOB CMecn MYJibTIIIlOJiell 

6 = 0 _833E-y < I1K1 II m(E2) 11 I;K; > (M::iBe6). 
, · < I1K1 II m(~l) II l;l(, >. _ p,. 

(9) 

B Ta6JI.4 npIIBOµ;IITC.ll,cpaBHeHIIe TeopeTII"IeCKHX u_ ::ixcnepnMeHTallbHbIX 3Ha
'!eHIIH 6 µ;mI 160•162•164Dy. 0xcnep1meHTaJibHble µ;aHH~e no 6 µ;rrH 160Dy oxana
JIIICb 6oJibUie, '!eM ~JI.ll .162•164Dy, a µ;rrH 156•158Dy IIX _He HMeeTC.ll. 3.Ha"IeHH.ll 6°",,cn. 
µ;rrH nepexoµ;oB B -y-/norroce _ecTb TOJibKO µ;rrH 16,2Dy, 'ITO B npeµ;erre ~orpeUiao
CTII l'lKCnepHMeHTa ~ornacyeTC.ll c Bbl'llICJieHHbIMH 6Teor. ,U:rr.ll , ...:.+ gr nepexoµ;on 
B 6orrblll~HCTBe crryqaen _Teop1rn µ;aeT yµ;oBrreTBOpnTerr:oaoe corrracIIe c ::iKcnepn~ 
MeHTOM. B Ta6rr.4 nHaK ·s npeµ;cTaBrre:ii B cooTBeTcTBirn c onpeµ;erreHiieM-CTeq>aHa 
- BeKKepa [13]. · · 

flpeµ;CTaBJieHHble B [15] l'lKCnepnMeHTallbHble 3Ha"IeHil.ll 
B 0~=·(E2; 2.., -+ 29r) =0.045(25) e262, =0.0446(27) e262, =0.0411(25) e262 p;rr.ll u;o
TOIIOB 160,162•164Dy, cooTB~TCTBeHHO u xo::iq>q>u~eHTO~ cMecu MYJibTtmorrei'x 
6°"CII·(2.., -+ 2gr;160Dy),;,,,~16.7(14) [16], 6°JCCII·{2-y -+ 29,;

162Dy)=-8.l(U) [17], 
6°"cn·(2..,-+ 2

9
,; 164Dy) =-5.7(1.2) [17], nonnorrHIOT onpeµ;eiinTh B 0 JCCII·(Ml). Oan 

OKa:laJIUCb J)aBHbIMlI BH<D, (M1;160Dy)=0.086(6)•10-3 µ;, Bm••(M1;162Dy)=: 
=0.44(3)·10-3 ,i; II Bm•;(Ml; 164Dy)=0.42(3)·10-3 µ;. Ha.UIU Bbl'llICJieiurn B paM
Kax OilUCaHHOH BbllllC Moµ;eJilI_ . µ;aroT BTeop. (Ml; . 160Dy) =0.082-10.,.3 µ;, -
BTeop'. (Ml; 162Dy)=0.52·10.;_3 µ; 1tBTeop. (Ml; 164Dy) ~0.42-10-3 µ;''!TO xopoUIO 

cornacyeTCH C 9KCnepHMeHTanbHblMH 9Ha~eHHHMH. 

'~ ,_ -,.,-: .. , 

':i-
t.-

j 

r 
f 

./ 
1-

j 
c.;.· 
',t'-

.,f;l, 
l' I 
' I w 

i 

I_ 

<O 

I 
gr' 

2 .9998 

4 .9996 
6 .9992 
8 .9989 
10 .998-1 
12 .9980 
14 .9975 
16 .9969 
18 .9963 
20 .9957 

2 .0037 
3 -
4 .0096 
5 -
6 .0142 
7 -
8 .0174 
9 -
10 .0194 
11 -
12 .0206 
13 -
14 .0213 
15 -
16 10217 

Ta6Jrnn;a 1 

CTpyKTypa COCTOJIHIIii156 Dy .. 
gr 

/3 f F "( gr /3 1-t" "( 

.0024 .0177 .002!) -.0033 -.9979 -.0422 -.0493 

.0058 .0278 .0081 -.0090 -.9864 -.0741 -.1463 ' ( 

.0094 .0357 .0134 -.0161 -.9635 -.1038 -.2-164 

.0129 .0422 ·.0186 -.0238 -.9321 -.1306 -.3371 

.0163 .0481 .0237 -.0319 ,.8971 -.1540 -.4129 

.0197 .0533 .0287 -.0319 -.8971 -.1540 c.4129 

.0231 · .0582 .0336 -.0479 -.8310 -.1908 -.5203 

.0264 .0629 .0385 -.0557 -.8029 -.2052 -.5570 
'.0297 .0673 .0-13-1 -.0634 -.7782 -.2176 -.5857 
.0329 .0716 .0-182 -.0709 -.7568 -.2283 -.608-1 

'Y 1+ 
.0516 -.0548 -.9972 .017-1 .0394 -.9974 .0596 

- -.0824 -.9966 - - -.9966 .. 0824 
.1528 -.0902 -.9841 .0265 .0599 -.9928 .1006 

- -.1166 .-.9932 - - -.9932 .1166 
.2572 -.1048 -.9606 .0329 .0743 -.9884 .1282 

- -.1-107 -.9900 - - -.9900 .1407 
.3519 -.1091 -.9295 .0378• .0852 -.9845 .1485 

- -.1595 -.9872 . - - -.9872 .1595 
.431-1 -.1082 -.8955 .0418 .0941 -.9810 .1647 I• 

♦ -.1748 -.98-16 - - -.9846 .1748 
.4950 -.1047 -;8623 .0-151 .1015 -.9777 .1781 

- -.1879 -.9822 - - c.9822 .1879 
.5452 -.1004 -.8320 .0480 .1079 -.9747 .. 1896 

- -.1993 -.9799 - - -.9799 .1993 
.5847 -.0960 -.8053 .0506 .1135 -.9720 .1996 

J 
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c.1-

'Th.6mu~a 2 

· II CTpyJ:Typa cocTo.KHHii 162 Dy II 

II I I ~- ! I gr j ~· I If g 1i I 1f I 'Y II 
2 .9999 .0014. .0065 .0054 .0051 .0010 -.0029 ·.9882 .1128 .0751 .0678 -.0222 
4 .9998 .0046 .0121 .0099 .0094 .0038 -.0086 .9662 .1799 .1220 .1106 -.0832 
6 .9996 .0096 .0178 .0147 .0139 .0082 -.0156 .9385 .2185 .1511 ,1376 -.1716 
8 .9991 .0163 .0240 .0198 .0187 .0140 -.0225 .. 9044 .2334 .1641 .1'199 -.2788 
10 .9984 .0249 .0307 .0253 .0240 .0215 -.0280 .8624 .2308 .1644 .1506 -.3905 
12 .9972 .0354 .0383 .0316 .0299. .0306 -.0315 .8158 .2177 .1565 .1437 -.4909 
14 .9954 .0485 .0470 .0388 .0367 .0419 -.0335 .7701 .2007 .1452 .1335 -.5715 

I 

16 .9926 .0645 .. 0572 .0472 .0447 ,0558 -.0344 .7296 .1838 .1335 .1228 -.6323 
18 .9882 .0843 .0694 .0573 .0543 .0728 -.0347 .6957 .1686 .1229 .1131 -.6771 
20 .9813 .1091 .0843 .0696 .0660 .0941 -.0347 .6678 .1557 .1137 .10-17 -.7104 

- 'Y 1t 
2 .0015 -.0155 -.0319 -.0241 -.0224 -.9988 -_.0060 -.1103 .9928 -.02!)1 -.0219 -.0222 
3 - - -.0480 -.0363 .-.0337 -.9976 - - .9988 -.0072 -.0054 -.0476 
4 .0059 -.0598 -.0707 -.0535 -.0497 -.9930 -.0093 -.1684 .. 9784 .-.0867 -.0644 -.0517 
5 - - -.0771 -.0585 -.0543 -.9938 - - .9969 ·-.0187 -.0141 -.0755 
6 .0136 -.1277 -.1112 -.0845 -.0785 -.9787 -.0110 -.1947 .9608 -.1511 -.1104 c.0620 
7 - -- -.1018 -.0774 -.0719 -.9892 - - .9943 -.0330 -.0249 -.0980 

.8 .0249 -.2131 -.1544 -.1179 -.1097. -.9509 -.0115 -.2009 .9429 -.2087- -.1502 -.0652 
9 - - -.1230 -.0938 -.0872 -.9841 - - .9914 -.0488 -.0366 -.1160 

10 .0404 -.3038. -.1968 -.1513 -.1409 -.9081 -.0114 -.1974 .9267 -.2550 -.1813 -.0647 
11 - - -.1411 -.1079 -.1004 -.9790 - - .9882 -.0651 -.0486 -.1302 
12 .0598 -.3856 -.2338 -.1810 -.1689 ''"::.8554 -.0110 -.1899 .9128 -.2909 -.2048 -.0627 
13 - - -.1566 -.1202 -.1119 -.9739 - - .9848 -.0812 -.0603 -.1414 
14 .0832 -.4505 -.2630 -.2052 -.1917 -.8013 -.0106 -.1814 .9013 -.3185 -.2225 -.0602 
15 - - -.1701 -.1309 -.1220 -.9691 - - .9813 -.0968 -.0717 -.1501 
16 .1111 -.4981 -.2846 -.2237 -.2094 -.7515 -.0101 -.1731 .8919 -.3399 -.2360 -.0576 
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'Th.6mr:a;a 3 

-IIapaMeTpbI m~,, µ;n.H HOOTOIIOB 160,162,164 Dy 
.Hp.po V aKcnepnMeHT [4] _m1 ... 

Ei..(MaB) B(M1;009 , -t 1-t-1) (µ;) 
1 2.822 1.09±0.13 -8.7±0.5 

16oDy 2 2.864 1.03±0.12 8.5±0.5 
3 - 3.061 0.30±0.05 -4.6±0.4 
1 2.395 0.54±0.07 5.7±0.4 

-

162Dy 2 2.900 1.60±0.18 10.0±0.6 
3 3.061 0.80±0.20 -6.8±0.9 
1 2.530 0.36±0.05 -5.0±0.4 
2 2.539 .0.30±0.04 4.6±0.3 
3 2.578 0.48±0.06 5.8±0.3 

164Dy 4 2.694 0.53±0.06 6.1±0.3 
5 3.112. 1.04±0.12 8.5±0.5 
6 3.159 1.16±0.14 9.0±0.5 
7 3.173 - 0.95±0.11 -8.1±0.6 

Ta6JIHD;a 4 

3Ha'9:emr.n 8 µ;°n.H H:JOTOIIOB 160,162,164Dy 

I1 <UV Dy _162Dy 164Dy 

:mn. [2] Teop. DKCII. (14] Teop. DKCII. [14] Teop. 
2gr 6 > 0.5 14.1 -8.3 < 6 < 3.4 -5.64 -16.3 < 6 < 31.5 -5.22 
4gr < 1;> -8 7.62 -5.3~t:i -2.65 -0.87~gJ; -2.63 
69, 6 > 1.4 4.96 -17.9 <6 < 2.3 -1.,64 - --1.78 
89, 6 > 1.5 3.5 - -1.08 - -1.80 
109, < -2.7;> 1.2 2.55 - -0.74 - -1.39 

2gr 6 > 11.0 15.79 -2.6:'.:s:3 -5.27 -6.7 < 6 < 55.5 -4.48 
4 9, < 8;> -14.0 10.34 6 < 62.7 -2.72 -5.5~~:{ -2.54 
6gr 7.2(10) 6.9 - c2.13 - -1.76 
89, 7.0(12) 5.84 - -1.65 7" -1.31 
109, 6 > o.o 5.01 - -1.33 - ~1.13 

4gr ·- -0.05(5) 9.73 _-11.7 < 6 < 10.4. -5.41 -5 4+"·2 -3.63 · .-2.5 

6gr 6 > 10.0 6.11 -3.9~U - -2.6 - -2.31 
89, . 5(8) 4.72 - -1.95 - -1.72 
3-y. - -0.77, I .s I= 1.2:'.:o:;; . _-0.67 ,_ - -0.60 

·4-y - -0.75 I 6 l=L2~g:~ c0.66 - -0:59 
5-y - -0.70 I .s I= o.61~g:;g -0.63 - -0.59 
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3 
PHc.2. CnHHOBM OaBHCHMOCTb gn- cl>aKTopa AJIJI 158,160,162Dy 

( o - oKcnepnMeHT µ;rr.n · cocTOHHni'r ocHOBHoi'r nonocb1, 

'\J - OKCnepnMeHT µ;JI.II -y- IlOlIOCbI, 0 - Teop1rn µ;rrn -y- norrocbl, 

.• - TeopeTll'leCKIIe tlHa'leHll.lI µ;rrn OCHOBHOII IlOlIOCbI) 

PHc.3. TeopeTH'iCCKHe oHa'ieHHJI B(Ml) 
( * - µ;rr.n 160Dy, • - µ;rrn -162Dy, o - µ;rrn 16'1Dy) 
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