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An~Koe 5.A. ~ AP· P6- 12415 

AHan~3 ee poHTHOCTe~ 3neKTPOMarH~TH~x nepeXOAOB 
B He4eTHO-He~TPOHH~X ~30TOnax A~Cnpo3~H C 
A=155, 157, 159, 161 

B paMKax HeaA~a6aT~4ecKo~ epa~aTenbHO~ MOAen~ pacc4~Ta­
H~ eepOHTHOCT~ Ml-, E2- ~ El-nepexOAOB ~ MarH~TH~e MOMeHT~ 

B036y~AeHH~X COCTOHH~~ B He4eTHO-He~TPOHH~X ~30TOnax A~Cnpo-
3~H c A=155, 157, 159, 161. Pacc4~TaHH~e 3Ha4eH~H cpaeH~­
ea~TCH c 3Kcnep~MeHTanbH~M~ AaHH~M~. 

Pa6oTa e~nonHeHa e fla6opaTop~~ HAePH~x npo6neM OH~H. 

npenpHHl' 061oellHHeHHOrO HHCl'Hl'yl'a ltllepHblX HCCnellOBSHHll. Lly6HS 1979 

Al ikov B.A. et al. 

Analysis of Electromagnetic Transition 
Probabilities in Odd-Neutron Dysprosium 
Isotopes with A=155, 157, 159, 161 

P6 - 12415 

Within the framework of the nonadiabatic rotational 
model the probabilities of the Ml-,E2- and El-transitions 
and magnetic momenta of exited states in odd-neutron dys­
prosium isotopes with A=155,157,159,161 have been calcu­
lated . The obtained values are compared to experimental 
data. 

The investigation has been performed at the 
Laboratory of Neutron Physics, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 

• 

B AaHHO~ pa6oTe, Ha ocHoee nony4eHH~x HaM~ 3Hepr~~ 
OAHOKBa3~4aCT~4H~X B036Y~AeH~~ ~ aMnn~TYA KOp~Oil~COBa CMe­
W~BaH~H Cij n~ B paMKaX HeaA~a6aT~4eCKO~ Bpa~aTeJ1bHO~ MOAe­
m.f 2/ pacc4~TaHbl eepoHTHOCT~ Ml-,E2- ~ El -nepexoAOB, paspH­
~a~~~x B036Y~AeHH~e COCTOHH~H ~ a TaK~e B~4~CJ1eH~ MarH~T­
H~e MOMeHT~ B036Y~AeHH~X COCTOHH~~ B He4eTHO-He~TPOHH~X 
~3oTonax A~cnpos~H c A =155, 157, 159 ~ 161. Pac4eTHble 
3Ha4eH~H BepOHTHOCTe~ y-nepeXOAOB ~ MarH~TH~X MOMeHTOB 
COCTOHH~~ cpaBH~Ba~TCH C 3KCnep~MeHTaJ1bH~M~ AaHH~M~. 

1. BEPO~THOCTH Ml-, E2- ~ El-nEPEXO,QOB 

CBeAeH~H 0 BpeMeHaX ~~3H~ B036Y~AeHH~X COCTOHH~~ pac­
CMaTp~eaeM~X HAep np~BeAeH~ B pa6oTax~·5 /, B TOM 4~CJ1e 
AaH~ HOB~e pe3ynbTaT~ no ~3MepeH~~ nep~OAOB nonypacnaAa 
ypOBHe~ 132, 224 ~ 247 K3B B 155Dy, 61 ~ 147 K3B B 157Dy, 
56, 209 ~ 309 K3B e 159Dy ~ 103 ~ 201 K3B e 161 Dy. 

BpeMH >K~3H~ ypoBHH 132 K3B e 155Dy Ty, =5, 4 He 6blno 
onpeAeneHo s peaKU~~ ( 3He, 3n y) 113 1. DAHaK~ np~ ~ccneAOBaH~~ 
pacnaAa 15 51-Io ... 155 Dy 6bmo noKa3aHo ~1• 4TO epeMH ~~3H~ 
3TOrO COCTOHH~H COCTaBnHeT T ~ =85~10 HC. KpOMe TOrO, 
3H a4eH~e T~ =5,4 HC AI1H ypOBHH 132 K3B npOT~BOpe4~T C~CTe­
MaT~Ke epeMeH ~~3H~ nOA06H~X COCTOHH~~ B COCeAH~X He4eTH~X 
HApax c N =89, 91 ~ 93. 

CneKTpoMeTp~4ecK~e ~ccneAOBaH~H, npoBeAeHH~e e ~ ·5~ nos­
son~n~ o6Hapy~~Tb e paccMaTp~saeM~x ~3oTonax Dy PHA HOB~x 
y -nepexOAOB, yT04H~Tb ~HTeHC~BHOCTb ~ MYI1bT~nonbH~~ 

COCTaB ~3BeCTH~X y -nepeXOAOB. 3T~ pe3ynbTaT~ Y4~T~BaJ1~Cb 

np~ onpeAeneH~~ eepOHTHOCTe~ 3J1eKTPOMarH~TH~X nepeXOAOB 
/eM. Ta6n. 1/, pa3pH~a~~~x ypoeH~ c ~seecTH~M 3Ha4eH~eM 
1\~ B ~3oTonax Dy c A =155 7 161. 

* PacCMaTp~BaJl~Cb COCTOHHMH, AilH KOTOp~X ~3BeCTH~ 3KCne­
PMMeHTaJlbHble 3Ha4eH~H nepMOAOB nonypacnaAa T,h . 
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Heo6XOA11Mbre AilR paclleTa sepORTHOCTeH Ml-, E2- 11 El-nepe­
XOAOB B paMKaX HeaA11~6aTI1lleCKOH MOAei111 $OPMYI1~ npi1BeAeH~ 
B pa6oTe~~ B Ta6n. 1 nposeAeHo cpasHeHI1e paccli11TaHH~x 
BepORTHOCTeH 3JleKTPOMarHI1T~~X nepeXOAOB C 113BeCTH~MI1 3KCne­
PI1MeHTaJlbH~MI1 AaHH~MI1. B 6onbWI1HCTBe cnyllaes $aKTop aaAep~­
K11 Fe He npes~waeT 10, T.e. nonylleHo snonHe YAOBileTBOPI1Tenb­
HOe cornac11e Teop1111 c 3Kcnepi1MeHTOM. 

B PRAe cnyllaes conocTasneHI1e pacclii1TaHH~x sepoRTHOcTeH 
C 3KCnepi1MeHTaJlbH~MI1 3HalleH11RMI1 n03BOJ1ReT onpeAei111Tb 
npaBI1IlbHY~ KOH$11rypa411~ B036y~AeHH~X COCTORHI1H. Hanpi1Mep, 
paclleT~ 3Heprl111 ypOBHeH POTa4110HHOH nOilOCbl nOJ10~11TeJlbHOH 

lleTHOCTI1 s 157Dy nOKa3ai111, liTO np11 Bapbl1pOBaHI111 B HefiOJlbWI1X 
npeAenax napaMeTpos noArOHKI1 B03MO~Hbr ABa sapl1aHTa, OA11HaKo­
so xopowo on11c~sa~~11x 3HepreTI1Ky. B nepsoM 113 Hl1x AilR 
COCTORHI1R 9/2 + /162 K38/ Il11A11PY~~I1H KOMnOHeHT 9/2 3/2 + /651/, 
BO BTOpOM - BKJlaA KOMnOHeHTOB 9/2 1/2 + /660/ 11 9/2 3/2 + /651/ 
npaKTI1lleCK11 OAI1HaKoB I ll. PaclleT~ sepoRTHOCTeH E2 -nepexoAa 
26 K36, CBR3~Ba~~ero 3TO COCTORHI1e C YPOBHeM 188,0 K38 
/5/2 3/2+ /651//, nposeAeH~ AilR yKa3aHH~x cnyllaea 11 Aa~T 
$aKTOpbl 3aAeJ)~K11 Fe =7,8·10-311Fe=0,48, COOTBeTCTBeHHO. 3TO 
n03BOI1ReT B~fipaTb AJlR YPOBHR 9/2+ /162 K38/ BOilHOBY~ 
$YHK411~, COOTBeTCTBY~~ BTOPQMY CJly4a~. 

Beni1411Ha $aKTopa Fe AJlR El -nepexoAOB a~li11CilRJlacb c y4e­
TOM cnapi1BaHI1R, np11 3TOM ofiyCJlOBJleHHbiH 11M (lJaKTOp 3aAeP~K11 
R Bblli11CilRilCR KaK c ylleTOM, TaK 11 6ea y4eTa 3$$eKTa 6noKI1-
p6sKI1 n I. B PRAe Cilyllaes 3HalleHI1R Fe • B~li11CJleHHble c ylleTOM 
11 fie3 ylleTa 3$$eKTa fiJlOKI1POBKI1, CI1IlbHO pa3Jll1lla~TCR /Hanpi1-
Mep, B 1;7Dy OTHOWeHI1e sepfRTHOCTeH nepeXOAa 14h2 K36 
B (E 1)/ B (El) "' 1 , 2 · 1 0 '/. 3To CBR3aHO c TeM 1, liTO senl1-e e 
lii1Ha $aKTopa RY AilR E2 -nepeXOAOB CI1IlbHO aas11c11T OT AeTaneH 
CTPYKTYPbl OAHOllaCTI1liHO~O cneKTpa. npl1 Ry; 0' 1 TO~HOCTb MeTOAa 
ylleTa napH~X KOppeilR41111 CTaHOBI1TCR HeAOCTaTOliHOI1 AilR HaAe~­

HOrO B~lii1CileHI1R sepoRTHOCTI1 El-nepexoAa. 
B pa6oTe~l OTMellanocb, liTO B3ai1MOAeHcTBI1e Kopi10I111ca 

Mo~eT CI1IlbHO HapywaTb npas1111a Anar11 AilR El-nepexOAOB Me~AY 
ypoBHRMI1 poTa4110HHbiX nonoc c I ~K I =1. Ha p11c. 1 npi1BeAeHbl 
paCCli11TaHHble OTHOWeHI1R BepORTHOCTeH El-nepeXOAOB Me~AY 
YPOBHRMI1 POTa4110HHbiX nOilOC 5/2+ /642/ 11 3/2-/521/ B RAPe 
159Dy. AeHCTBI1TeilbHO, Ha1111ll11e CI1IlbHbiX OC411Il11R411H yKa3biBaeT 
Ha 3Hali11TeJlbHbiH 3¢<1leKT KOpi10Il11COBa CMeWI1BaHI1fl .B 3TOM RApe. 
Hafi!l~AaeMOe OTKilOHeHI1e OT npaBI1Il AJ1ar11 AOCTI1raeT ABYX-Tpex 
nopRAKOB Be!ll1lii1H~. HasecTH~X B HacToR~ee speMR 3Kcnepi1MeH­
TailbHbiX AaHH~x HeAOCTaTOliHO, liTOfibl nposeCTI1 cpasHeHI1e 
c peaynbTaTaMI1 paclleTOB. 
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I 2 3 4 5 6 7 8 9 IO II I2 I3 
202,4 66,I 33 532 55 523 MI ~ I,I-2 d,7+2 ,7,0-3 ,2,0-2 ~ I,4-

"4-IO I,8-I 9,0 
E2 ~6 2-I ~a 0-3 ,2 9-I 

I63,0 53 52I MI 4'I,8-3 d,0+3 .;8,2-2 ~7,3-I .. 6,4 
I,O 5,5-I 

E2 ~ 9 &-2 ,5 2-2 ci I+I 
202,4 33 52I MI ~ 2,9-3 "6,2+2 ..:4,3 42,6 ~I,4 

2,2-I 3,3-I 
E2 ~ 2 2-2 ,2 2-I ~2 O+I 

224,4 92,2 75 523 9! 660 EI 3 2 ~ 2 2-8 d 5+5 ~3 4+2 ~8 4+2 
•5-9 !37,8 73 52! MI 9 9-I ~ 3 4-4 '5 3+3 4I 5+2 4'I._2+2 "'I 0+:2 

I85_._I 53 52! MI 4 3-I ;;, 6 I-4 "2 9+3 d 5+! d 6+1 ~I 7+1 
234,4 9,! 1111 505 93 52! MI "'!,2-5 "1,5+5 '"2,2-2 &2,9-2 "3,8-2 

6,0-6a) ~I,0-3 ,..6,0+2 
E2 

79,8 I3I 660 (EI) 5 7-I 2 &-!2 I 3+9 4 2 I 9+2 
I02,I 9! 660 (EI) 3 0-I 4 5-II 7 2+8 2 2-I 2 6 
!47 7 73 52! (E2) 3 9-I 5 4-7 90+3 9 4 

. 240,~ 37,8 33 65! 33 532 (EI) 8 0-I ~ 8 3-6 ~40+2 ~2 7 ~9 7 
7-IOa !03,9 55 523 . EI 2 8-I ~6 7-7 '5 !+3 •6 0 'I 8 

200,8 53 52! EI 4 8-2 ~I 4-8 •2 4+5 .:I 2+1 '6 7+2 
240 2 33 52! EI 3 0-2 ::!> 3 I-7 'I !+4 56 0 ~3_._I+I 

247,8 III,4 51 660 55 523 EI 2 I-I ilii7I-8 "5 8+4 lll3 6+! ~2 4+2 
.:.I,0-9 II5,5 9I 660 E2 I.6 ~ 3 9-I •I 3-2 lll2 8 

I6I,I '(;j 0<::.!. UUJ ~.·r-.: .3J 4,1-~ ·~.u+4 •:J,O+l ~0,4-l 

I 2 3 4 5 6 7 8 9 IO II I2 I3 
208,4 51 660 53 52! EI 4 4-2 :, I 3-7 .:2 7+4 ..:: 3 2 ~ 6 5 
247 8 33 52! EI 2 8-2 '?> 8 5-8 ,;:4 0+4 ~ 7+1 ~ 5 4 

I 57 
6sDYsr 

6I,I 6I,I 53 52! 33 52! MI 4,8-2 3,3+1 I,6 I,8 2,0 
3-IO 4,8-2 I,I+I 

E2 8 9-I 5 5-3 I 2 
I47,7 86,5 73 52! 53 52I MI 3 7 ?- 3 8-2 ,4 7+I ~ 2 5 ,29 "' 3 2 
'3-IO I47 7 33 52I E2 6 &-I i!>I 8-I 2 8-2 ~2 6 
I6I,9 !4,2 93 65! 73 52I EI I,2+I 9,0-8 3,7+4 9,0-2 7,5+I 
I 3-6a) 

188,0 26,I 53 65I 9! 660 E2 I I+3 I 7 3 0-3 4 7-I 
I,I-9 I26,9 53 52! EI I &-I I 2-7 2 8+4 3 3 7 4 

ISS 0 33 52I EI 5 8-2 2 8-7 I 2-7 4 5 7 8-I 
193,3 37,3 rm 505 93 65I EI 8 3-I I 4-I 2 3+9 4 2 5 I+I 
92-2a) 5I 5 73 52I E2 4 O+I 8 0-8 63+4 9,6-3 

34I,I I06,5 55 523 33 65I EI 2 &-I ~ 3 8-8 '2 8+4 '6 B+I .;2 4+1 
.:3-IO I29,9 73 65! EI I 5-I ~ 8 8-8 •3 7+4 "I 6 5. 4 7 

I53,I 53 65! EI 9 9-2 ~2 I-7 'I 6+4 "I &-2 ~9.6 

I93,4 73 52! MI 3 8-I ~2 3-3 '7 7+2 ~4 4 "3 6 6 2 8 
280,0 53 52! MI I 4-I ~2 3-3 '7 9+2 "6 I "4 7 "3 5 
34! 33 52I MI 8,2-2 il>9,7-4 (!,8+3 .:3,2 "2, 7 ~ 2,I 



CD 

I 2 3 4 5 6 7 8 9 IO II I2 I3 
I 59 
66DY 93 

56,6 56,6 53 52I 33 52I MI 7,0-2 2,6+I I,2 I,4 I,5 
2,I-IO 3,7-2 I,3+I 

E2 I 2 4 4-3 I I 
I77,6 4I,I 55 642 73 52I EI 6 3-I 2 0-7 I 6+4 I I+I 6 3 
9,2-9 . I2I,O 53 52I EI I 9-I I 8-7 I7+4 3 5 2 I 

I77.6 33 52I EI 6.7-2 I I-8 3 1+5 5 2+I 9 2+I 
209,0 31,6 75 642 55 642 MI 3,1-2 5,8+1 6,9-I 7,8-I I,3 
!,35-9 3,5-2 2,6+I 

E2 I 6 32-3 8 8-I 
72,5 73 52I EI 7 3-I 7 0-8 4 6+4 I 3+I 6 2 

I52 4 53 52I EI I.O-I 5 9-8 55+4 2 3+I 3 2+I 
309,6 I00,6 55 523 75 642 EI 3.I-I ~I 2-6 '2 6+3 "6 9-I ~2 I 
.. 2-ro I32,0 55 642 EI I 5-I ~32-6 d 0+3 ~2 9-I !!:'3.8 

I73,I 73 52I MI ~1,3-3 !!:I,4+3 ~6,1 "5,1 ~4.1 

2,6-2 5,!-I 
E2 ~I.6-3 ~3 2 4> I+I 

252,9 53 52I MI I 9-I ~2 5-3 !:.7 I+2 ~4.._6 ~3._7 "2_..._8-I 
309,6 33 52I MI ~I,3-3 ~I.4+3 ~.s-I ~5;3-I ~,2-I 

I-I !,0-I 
E2 ~2 I-3 ~ 2 4 "6 I 

352,9 II3,3 111 505 95 642 EI 2.6-I 5 4-:U 6 I+ I 6-I 
l,ISj II6,9 93 52! III I_.6 32-6 5 6+': 3 I-2 3,4-3 3.6-3 

2!7 73 52! E2 . !,8-I 5,2-8 I,O+!: 1,0+5 3,9-3 

2 I 3 4 5 6 7 8 9 IO II I2 I !3 

I~D>'95 
25,6 55 523 55 642 EI 2,3 2,8-6 I,I+3 3,6 6,8-I 

43,8 75 642 55 642 MI 5,3-2 3,4+1 7,8-I 9,0-I I,O 
4,2-2 7,5 
E2 I 6 3 2-2 I I 

48,9 33 52! 55 52! MI ! ,8-2 1,0+2 !,2 I,I I,I 
3,7-3 3,6 

E2 4. 0-2 !_.3-I 3 3 
74,6 55 642 EI 6,5-I 3, 5-7 9,2+3 I,7 2,8-I 

100,4 95 642 55 642 E2 3,5-I 1,5-2 !,3 

59,2 75 523 75 642 EI I 2 6 6-7 49+3 8 4 I 0 
77,4 55 523 MI 6, 7-3 2,7+2 2,5-2 2,4-2 2,2-I 

I,O 6,3 
E2 I .6 3_._2-2 I 2 

I03,0 55 642 EI 2,9-I I,I-6 3,0+3 2,8 3,6-I 

28,7 55 52I 75 523 MI I 6+I 9 9-3 I 8+2 3 2 3.0 2_.._8 
57,2 33 521 MI I, I-I I,7+I 7,I-I 8,1-1 9,0-1 

3,4-2 I,2+I 
E2 I.6 3 2 I.O 

87,9 75 642 EI 4_._5-I 4 3-7 I.3+3 2.0+I 2,4 
106,6 55 523 MI 5,8-4 3,I+3 I,4 I,5 I,6 

6,8-I I,8 
E2 5,0-2 I, I-I I,4 



I 2 3 4 5 6 7 8 9 IO II I2 I3 
I3I,8 55 642 EI !,5-I . I,3-8 2,5+7 . 3,4+I 8,8+! 

~0!,2 98,! 95 523 75 523 MI ~6.0-3 ~3,0+2 1'2. 7-3 .-;1,2-1 ~s. 7-1 
~3-IO 8,5-I 2,8 

E2 ~7 .6-1 ~6.8-3 • 2.0 
157,4 75 642 EI 9,2-2 ~8,4-7 ,3,9+3 ~ 5,2 ~3,9-1 

175,6 55 523 E2 3,9-1 ~3,7-1 d,4-2 ~I,6 

~50,5 550,5 33 65I 55 642 E2 4,S-2 1,1-I !,4-2 
RB a) 

npHMe4aHHe: B(aL) B eAHHHI.IaX e
2

6
2 

All.A E2, e
2 6 All.A El H IL~ All.A Mt-nepeXOAOBj 

F(E 1) ~s H F(El) ~~ - <)laKTOPbl TOPMO>KeHH.A All.A El-nepexOAOB, Bbi4HcneHI-tble 

6e3 H C y4eTOM 3<)l<)leKTa fillOKHpOBKH. 

a/ - 3Ha4eHH.A T'h 3aHMCTBOBaHbl H3 o63opa 181 ; 

KB - KYllOHOBCKoe B036Y>KAeHHe. 
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3$$eKTbl KOp~on~COBa CMeW~BaH~R 3Ha4~TenbHO npORBnR~TCR 

~ B OTHOWeH~RX nonH~X ~HTeHC~BHOCTeA nepeXOAOB AI ~ aMnn M­
TyAaX CMeWMBaH~R a[ M1- M E2-KOMnOHeHT 3neKTPOMarH~THbiX 
nepeXOAOB 121, Pac4eT~ 3TMX senM4MH no $opMynaM: 

M 

A = 
I f j5 2 

B(E2; I -d - 2) E (I -> I- 2) a'! 
---------------- --~---------- - --- -
B(E2; I ... I - 1) E (I -> I - 1) a 2 + 1 

y I 

Iy (I ... I- 2) 

Iy (I -> I - 1) . 

a~ = 7,034 · 10-7 [EyCI ... I_ 1)] 2 -~~~~~~-~!____-:_] ___ _ 
B(M 1; I ... I - 1) 

- + 
MR nonoc 312 1521 I M 512 16421 B ~30Tonax Dy npMBeAeHbl 
Ha pt-~c. 2 M 3 . npocne~MBaeTcR Hennoxoe cornact-~e 3KcnepM­
MeHTanbHbtx 3Ha4eH~A AI !10·l4/ c pacc4~TaHHbiM~ no HeaAt-~a6a­
TM4ecKoA MOAenM KaK AnR nonoc nonO~MTenbHOA 4eTHOCTM B M30-
TOnax 159Dy M 161Dy, TaK M AnR nonoc OTP~4aTenbHOA 4eTHOCTM 
B M30Tonax 155 Dy, 157Dy ~ 159 Dy. 
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P~c.2. 3ast-~cM­

MOCTb AI OT 
cn~Ha COCTORHMA 
pOT a4~0HHbiX no­
noc M30Tonos Dy. 

3Kcnep~MeHTanb­

Hbte pe3ynbTaT~ 

B3RTbl ~3 pa-
60T 17·15/ , 

aAMa6aTM4eCKMe 
04eHK~; 

HeaAMa6aT~4eCKME 

pac4eTbt. 

•1 0 

3 

2 

2 

0 

J157orl 
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___ ... '"' 

1155orl 

3/7[521] 
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' v ' 

1159oy l 
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I • • II 
II 

1159orl " I II 
II 

5/2'[642] " II II 
:I II 

II 1•\ 
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n :1\i 111\ 
I 
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•A I 'IIi !I 1\ 
I 
I 

I \ 1 t I 1\ ni i' ,' \ ; ~ : \\if ~ 

9/2 13/2 1112 2112 1312 r 

P~c . 3 . 3aBMCMMOCTb la1 I OT cnMHa cocTORHMA 
poTa4MOHHbiX nonoc M30Tonos Dy. 

---------- - aAMa6aTM4eCKI-Ie 04eHKI-I; 
- HeaAt-~a6aTt-~4eCKMe pac4eTbl. 

Ha pt-~c. 2 1-1 3 nyHKTMPOM noKa3aH~ aAt-~a6aTM4eCKMe 04eHKM, 
- gK-gR 2 

CAenaHI:ible nP.~ 3Ha4eHMRX napaMeTpa 1--Q;--13¢¢, ~3Bne4eHHbiX 

t-~3 3Kcnept-~MeHTanbH~x 3Ha4eHMA A.nony4eHH~e HaMM 3Ha4eHMR 
3Tt-IX napaMeTpOB CBeAeH~ B Ta6n. 2. 

2. MArHHTHWE MOMEHTW 

C~CTeMaTt-~4eCKt-~e paC4eT~ MarHI-ITH~X MOMeHTOB He4eTH~X 
RAep peAK03eMenbHOA o6naCTI-1 B paMKaX nocneAOBaTenbHOA He­
aA~a6aTt-~4eCKOA MOAent-~ 12~ Y4MT~Ba~~eA B3at-~MOAeACTBMe Kopt-~o­
nt-~ca, a TaK~e nonRpM30BaHHble 3~eKT~, B03Ht-~Ka~~t-~e t-~3-3a 

B036Y~AeHt-~R OCTOBa, npOBOAMnt-~Cb B pa6oTe /15/, B 3TOA pa6oTe 
OTMe4anocb oco6eHHO xopowee ont-~caHMe MarHt-~TH~x MOMeHTOB 
AnR spa~aTenbHbiX ypoBHeA cocTORHt-~R 312- 1521 I B M30Tonax 
Gd, Dy ~ Er. 
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Ta6m11~a 2 

3 KCri 0 2 
gK-gR 2 

A nonoca 1Ha4. AI 1--------1 I Qo 

155 3/2-- /521/ 7/2 0,25 1 '5-2* 1 '17-2 

157 3/T /521/ 7/2 0,443 3,4-2 8,89-3 
-

3/2 /521/ 11/2 1 '27 3' 1-2 1 '46-2 159 5/2+ /642/ 11/2 0,371 1 ,6-1 1 ,47-3 

161 5/2+ /642/ 11/2 0,580 7,8-2 2,7-3 

2 * - 3Kcnep~MeHTanbHOe 3Ha4eH~e oi AnH nepexoAa 
47,4 K3B 131, 1,5-2 03Ha4aeT 1,5 · 10- 2• 

B HaCTOH~eA pa6oTe 6~n~ npoBeAeH~ pac4eT~ MarH~TH~x 
MOMeHTOB Bpa~aTenbH~X COCTORH~A OTp~~aTenbHOA ~ nono~~Tenb­

HOA 4eTHOCT~ ~3oTonos A~cnpo3~R cA=155,157,159 ~ 161.B pac-
4eTax sapb~posancR eA~HCTBeHH~A cso60AH~A napaMeTp g~. xapaK­
Tep~3Y~~~A MarH~TH~e CBOACTBa OCTOBa /g0~0,25;0,30 ~ 0,35/. 
Pe3ynbTaT~ pac4eTOB np~BeAeH~ B Ta6n.3.B 3TOA ~e Ta6n~~e 
np~BOARTCR ~3BeCTH~e 3KCnep~MeHTanbH~e 3Ha4eH~R MarH~TH~X 

MOMeHTOB. CpaBH~TenbHO cna6aR 3as~c~MOCTb pe3ynbTaTOB OT 
s~6opa g~ ~ xopowee cornac~e c 3Kcnep~MeHTOM rosopRT o 
HaAe~HOCT~ TeopeT~4eCK~X npeACKa3aH~A. 

B 3aKn~4eH~e aBTOP~ C4~Ta~T CBO~M AOnroM no6narOAaP~Tb 
M.H.6a3HaTa 3a noMO~b B oTnaAKe nporpaMM pac4eToB, ~cnonb-
30BaHH~x B AaHHOA pa6oTe. 
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Ta6n~~a 3 

MarH~THble A~nonbH~e MOMeHT~ B He4eTH~x ~30Tonax Dy 

A r~INnzAI 
J'w.-s. jJ axcn. 

or 
~.25 9t =0,30 9t=0,35 /!6/ 

I 2 3 4 5 6 7 

!55 3/2- /532/ -0,385 0,343 0,366 0,389 
3/2- /52I/ -0,684 -0,389 -0,37! -0,354 -0,34(3) 
5/2- /523/ !,622 0,330 0,359 0,3B6 
5/2- /52!/ !,763 0,!72 0,225 0,277 
7/2- /523/ -!,947 0,4!4 0,503 0,593 
7/2- /52!/ -2,400 0,499 0,588 0,678 
9/2- /523/ !,576 . 0,597 0,757 0,9!6 
9/2- /52!/ 3,508 0,900 I,OI7 !,!35 

~I/2- /fiJ5/ -0,227 -0,87! -0,833 -0,796 
II/2- /52!/ -3,235 !,098 !,274 !,450 
!3/2- /52!/ !,783 !,082 !,346 !,609 
!5/2- /52!/ -2,799 !,!55 !,448 !,74! 

'0 3/2+ /6'5!/ -2,89! -0,376 -0,392 -0,407 
0 5/2+ /65!/ 0,405 0,!6! 0,239 0,3!8 
10 

II 7/2+ /65!/ -6,209 -0,35! -0,342 -0,333 
0 9/2+ /660/ !0,466 -0,592 -0,6!4 -0,637 

cr II/2+ /65!/ -7,327 -0,0!2 0,070 0,!52 
!5/2+ /65!/ -7,907 0,409 0,577 0,745 
!7/2+ /660/ !0,849 0,3!0 0,47! 0,63! 
!9/2+ /65!/ -8,264 0,863 !,!22 !,382 
2!/2+ /660/ !0,935 0,789 !,046 !,302 
23/2+ /65!/ -8,fiJ5 !,334 !,688 2,042 
25/2+ /660/ !0,995 !,275 !,629 !,983 

---
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npoAOn*eHHe Ta6nH4~ 3 npOAOn*eHHe Ta6nH4~ 3 

I 2 3 4 5 6 7 I 2 3 4 5 6 7 
!57 3/2- /532/ --0,330 0,372 0,395 0,419 

3/2- /521/ --0,242 --0,342 --0,317 --0,291 --0,30(3) 
5/2- /523/ 0,67! 0,090 0,168 0,246 
7/2- /523/ -I,I9I 0,766 0,854 0,942 
7/2- /521/ -1,049 0,405 0,532 0,658 
9/2- /521/ 1,454 0,747 0,017 1,088 

II/2- /505/ --0,166 --0,944 --0,905 --0,866 
II/2- /52!/ -1,674 0,979 1,197 I,4I5 
!3/2- /521/ 2,224 1,323 1,579 1,835 
15/2- /52!/ -2,141 I,5IO 1,820 2,129 
17/2- /521/ 2,884 !,860 2,202 2,545 
19/2- /521/ -2,463 2,025 2,428 2,832 
21/2- /521/ 3,378 2,372 2,804 3,237 

!59 3/2- /521/ --O,II4 --0,347 --0,320 --0,292 
5/2- /523/ 0,037 0,663 0,700 0,736 
7/2- /523/ --0,222 0,854 0,957 1,060 
7/2- /52!/ --0,734 - 0,449 0,581 0,7!2 
9/2- /523/ 0,373 1,057 1,220 1,382 
9/2- /521/ 0,969 0,767 0,947 I,I26 

II/2- /505/ --0,156 --0,9!2 --0,874 --0,835 
II/2- /521/ -1,194 1,044 I,27I 1,489 
13/2- /52!/ !,389 1,331 !,604 1,878 
!5/2- /52!/ -1,575 1,577 1,898 2,219 

I !7/2- /521/ 1,779 1,855 2,222 2,589 
!9/2- /521/ -1,898 2,085 2,500 2,915 
21/2- /521/ 2,125 2,361 2,821 3,282 

3/2+ /651/ -1,790 --0,3!6 --0,3!9 -0,323 
5/2+ /651/ 6,946 0,789 --0,853 --0,917 

'0 7/2+ /651/ -5,437 --0,379 --0,368 --0,357 
0 9/2+ /660/ 8,527 -0,408 --0,400 --0,393 
<0 II/2+ /651/ -6,235 0,099 0,!98 0 ,298 
II 15/2+ /651/ -6,6!7 0,59! 0,785 0,979 
0 !7/2+ /660/ 9,258 0,543 0,736 0,930 a 

19/2+ /651/ -6,853 1,085 1,376 1,667 
2!/2+ /660/ 9,379 1,035 1,326 1,617 
23/2+ /651/ -7,018 1,581 !,969 2,357 
25/2+ /660/ 9,452 1,531 1,920 2,309 

3/2+ /651/ -1,342 --0,2!5 --0,2II --0,206 
3/2+ /402/ --0,!60 0,781 0,008 0,835 
5/2+ /642/ 2,083 0,545 --0,549 --0,552 
7/2+ /642/ -3,603 --0,305 --0,274 --0,243 
9/2+ /642/ 5,300 --0,!63 --0,!08 --0,054 

'0 1!/2+ /642/ -5,247 0,159 0,270 0,382 11) 

<0 13/2+ /642/ 7,0!0 0,245 0,375 0,504 
II 15/2+ /642/ -5,997 0,642 0,844 1,046 
0 17/2+ /642/ 7,9!2 0,686 0,900 I,II5 

C3 19/2+ /642/ -6,408 1,134 1,431 1,728 
21/2+ /642/ 8,438 !,!49 1,455 1,761 
23/2+ /642/ -6,663 1,631 2,024 2,417 
25/2+ /642/ 5,084 2,166 2,652 3,!38 

• 
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npOAOnmeHHe Ta6nH4~ 3 

I 2 3 4 5 
161 3/2- /521/ -0,137 -0,374 -0,347 

5/2- /523/ 0,325 0,7II 0,741 
7/2- /523/ -0,671 0,912 1,005 
7/2- /521/ -0,263 0,405 0,546 
9/2- /523/ 0,951 1,126 1,276 
9/2- /521/ 0,342 0,712 0,905 

II/2- /505/ -0,146 -0,909 -0,870 
II/2- /521/ -0,471 0,982 1,224 
13/2- /521/ 0,550 1,259 1,551 
15/2- /521/ -0,712 1,500 1,841 
17/2- /521/ 0,768 1,771 2,162 
19/2- /521/ -0,961 1,995 2,432 
21/2- /521/ 0,900 2,270 2,758 

3/2+ /651/ -0,240 0,659 0,684 
3/2+ /402/ -1,000 -0,056 -0,045 
5/2+ /642/ 0,958 0,436 0,419 
7/2+ /642/ -2,176 -0,154 -0,096 

"0 9/2+ /642/ 3,196 0,077 0,173 
C\1 II/2+ /642/ -3,755 0,328 0,469 
1:'- 13/2+ /642/ 4,613 0,519 0,696 
II 15/2+ /642/ -4,690 0,797 1,025 
0 

0 17/2+ /642/ 5,618 0,956 1,217 
19/2+ /642/ -5,276 1,274 1,594 
21/2+ /642/ 6,367 1,400 1,749 
23/2+ /642/ -5,662 1,758 2,173 
25/2+ /642/ 6,935 1,854 2,292 

'-------~ --
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6 7 

-0,320 -0,39(1) 
0,772 0,58(2) 
1,099 
0,687 
1,427 
1,098 

-0,831 
1,467 
1,844 
2,181 
2,552 
2,869 
3,245 

0,709 
-0,034 
-0,403 -0,48(4) 
-0,038 
0,270 
0,610 
0,873 
1,254 
1,478 
1,914 
2,097 
2,588 
2,730 
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