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EiYA3.AK A., 11 AP. P6 - 12849 
155 EieTa-pacnaA Er 155 11 B036Y>KAeHHble YPOBHI1 Ho 

BbmonHeHbl 11ccneAoBaH!-1.A cneKTpoe raMMa-ny4ei1, 3JleKTPOHOB 
BHyTpeHHei1 KOHBepCI-111, raMMa-raMMa- 11 3JleKTpoH-raMMa-coenaAe
H11i1, a TaK>Ke aaAep>KaHH~x raMMa-raMMa-coenaAeHI1i1. 06Hapy>KeHo 
oKono 50 raMMa-nepexoAOB, conpoBO>KAaiOIJ11-1X 6eTa-pacnaA 155 Er. 
/Vl.A 10 nepeXOAOB ycTaHOBJleHbl Tl1nbl MYJl bTI-inOJl bHOCTei1. npeAJlO
>KeHa cxeMa pacnaAa 155 Er ... 155 Ho . B .RAPe 155 Ho ycTaHoeneHo 
Cy1J1eCTBOBaHI1e I-130MepHoro COCTO.AH11.A 142,0 K3B, 11/2- C 
T ~ = 0,88 MC. HAeHT11¢11~11POBaH~ B 3TOM RAPe TaK>Ke COCTO.A

HI-i.A 110,1 K3B, 7/2 + 1-1 230,4 K3B, 9/2-, TeM CaM~M yCTaHOBne
Hbl roJlOBHble YPOBHI-1 I-13BeCTH~X 113 .AAePHbiX peaK~I-1i1 pa3BHTbiX 
nonoc. 06CY>KAaiOTC.A CBOi1CTBa YPOBHei1 155 Ho B npeAnono>KeHHI-1 
cna6oi1 Ae¢opMa~!-1H .AApa. 

Pa6oTa B~nOJlHeHa B na6opaTOPHH .AA ePH~ X npo6JleM OHHH. 

npenpHHT 06'bellHHeHHOI"'O HHCTHTyTa HLlepHbiX HCCnellOB8HHll, Jly6Ha 1979 

Budziak A. et al. P6 - 12849 
155Er Beta-Decay and 155Ho Excited Levels 

Gamma-ray, internal conversion electrons, gamma-gamma 
and electron-gamma-coincidences spectra, and those of delayed 
gamma-gamma coincidences were investigated. About 50 gamma
-transitions accompanying 155 Er beta-decay have been discove 
red. Types of multipolity have been established for 10 tran
sitions. The 155 Er ... 155Ho decay scheme is proposed. The 
existence of 142,0 keV, 11/2-isometric state with T~=0.88ms 
has been determined in 155Ho nucleus. 110.1 keV, 7/2+and 
230.4 keV, 9/2-states have been also identified in this nuc
leus, thus leading levels of the known from nuclear reaction 
developed bands have been established~ The properties of 
155

Ho levels under the assumption of a week deformation are 
discussed. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 

Preprint of the Joint Institute for Nuclear Research . Dubno 1979 

B noCJleAHHe roA~ npO.ABJl.AeTC.A 60JlbWOe BHHMaHHe K HCCJleAO
BaHH.AM CBOi1CTB .AAep C N =88-89, 6J1H3KHX K rpaHH~e CTa6HJlb
HOi1 Ae¢opMa~HH. npr-1 6eTa-pacnaAe 1 ~58 Er 87 B036Y>KAaiOTC.A 

ypOBHH .RAp a 1g~ Ho 88 , 0 KOTOPbiX AD CHX nop HH4ero He 6~J10 
H3BeCTHO. 

155 
HyKJlHA Er 6b1Jl o6Hapy>KeH TocoM 1-1 AP / 11 , Ha6J110Aae-

WHMH ero a -pacnaA. CornacHo 1 t1 , nep110A nonypacnaAa 155Er 
T ~ = 5,3 ± 0,3 MHH, a 3HeprH.A a-nepexoAa Ea = 

4,01± 0,03 M3B 1 11 , Ea = 4,012± 0,005 M3B 121 • Bepo.ATHOCTb 
a -npeepa1J1eHH.A 155 Er , cor nacHo 121 , /2,2 ± 0, 7 I 10 - 4 , e oc
HOBHOM »<e 3TOT H30TOn HCnbiT~BaeT {3+ + EC- ·nfeepaiJ1eHHe. 
B pa6oTe 131 npi-1BeAeHa pa3HOCTb Mace Qf3+( 15 Er)= 3,997± 
± 0,035 M3B 131

. 
B pa6oTe 141 , BblnOJ1HeHHOi1 e Hawei1 Jla6opaTopHH, enepeble 

C0061J1aJlOCb 06 HCCJleAOBaHHI-1 6eTa-pacnaAa 155 Er . Ha6J110AeHO 
HeCKOJlbKO y -nepexoAOB, npHHaAne>KaiJ1HX pacnaAy 155 Er. Boa-
6y>KAeHHble COCTO.AHI-i.A 155 Ho 113y4aJ1!-1Cb TaK>Ke B .AAePHbiX peaK
~1-i.AX. B pa6oTe A3ey 1-1 Cyr1-1xapa 151 HAeHTH¢1-1~1-ipoeaH~ ABe no-
JlOCbl, OCHOBaHHble Ha npOTOHHOi1 op6HTaJ1H h 11 ; 2 · 0AHaKO 
nOJlO>KeHHe rOJlOBHbiX ypOBHei1 11/2- H 9/2- He 6biJ10 ycTaHOBJleHO . 
3TH ABa ypOBH.A, a TaK>Ke nepeoe B036Y>KAeHHOe COCTO.AHI-ie 7/2+ 
yCTaHOBJleHbl B Hawei1 pa6oTe. npeABapHTeJlbHble pe3yJlbTaTbl HaMI-1 
ony6JlHKOBaHbl B / 6 / , 

ABTOPbl pa60Tbl / ?/ B peaK~HH ( 14 N ,4n y ) HCCJleAOBaJlH nonocy, 
nOCTpOeHHYIO Ha ypOBHe 11/2- , BnJlOTb AO COCTO.AHI-i.A 35/2- , 
11 o6Hapy>KHJ1H .ABneHHe 63K6eHAHHra. B 3Toi1 pa6oTe H3MepeH 
nepi-iOA nonypacnaAa H3oMepa 11/2- IT ~ = 0,84 Me/, OAHa Ko 
ero 3HeprH.A ocTanacb He ycTaHoeneHHoi1. KpoMe AaHHoi1 nonoc~ , 

aBTOP~ / 7 / Ha6J110AaJ1H TPI-1 ypOBH.A nOJlOCbl , nocTpOeHHOi1 Ha coc
TO.AHHH 7/2 + . 3HeprHH nepBbiX ABYX ypoBHei1 c I " = 7/2 + H 
9/2+ 3TOi1 nOJlOCbl XOpOWO COOTBeTCTBYIOT HaWHM pe3yJlb TaT aM16,' 

Cn1-1 H OCHOBHoro COCTO.AHI1.A 155 Ho I-1 3MepeH 3KCT peMOM 1-1 AP! 81 

MeTOAOM aTOMHOro ny4Ka: OH paeeH 5/2. 
B HaCTO.AIJ1ei1 pa6oTe HaMH BblnonHeHbl H3MepeHH.A cneKTpoe 

Y -ny4ei1, 3JleKTpOHOB BHyTpeHHei1 KOHBepCHH, y - y- 1-1 e - y-
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cosnaAeHHH C l\ell biO YCTaHOSJleHHft CXeMbl Hl-13 KOJle>KaiJ11-1X S036y>K
AeHHbiX yposHei1 155 Ho. 

1. YCnOBHH 3KCnEPHMEHTOB H PE3YnbTATW 

1.1. HcT04HI-1KI-1 155 Er 
155 

H3oTon Er nony4ancft s peaKL\1-11-1 rny6oKoro pac1J1enneHHft 
TaHTana npoTOHaMH c 3HeprHei1 E P = 660 M3B. M1-1weHb /TaH
TanosaFt ¢onbra TOiliJ1HHoi1 SO MKM, sec 0,3 r/ nocne S MHH 
06Jly4eHI-1ft Ha SbiSeAeHHOM ny4Ke npOTOHOS /TOK 0,1 MKA/ CHH
XPOL\I-1KJlOTpOHa OHHH np~-1 noMOIJ11-1 nHeSMono4Tbl AOCTasnFtnacb K 
3JleKTPOMarHHTHOMY Macc-cenapaTopy 1-1 pa3AeJ1FtJlaCb Ha H3o6apbl 
6e3 KaKoi1-nH6o XHMH4ecKoi1 o6pa6oTKI-1. Bb1AeneHHaft H3o6apa 
A=1SS, noMHMO 155 Er , COAep>Kana TaK>Ke 155 Ho 1-1 04eHb He-
60JlbWyiO aKTI-1SHOCTb 155 Dy. 

1.2. HccneAosaHHe cneKTpa raMMa-ny4ei1 

C v 155 E neKTPbl raMMa-ny4eH r HCCJleAosanHcb np~-1 noMOIJ11-1 
cneKTpoMeTpos c Ge(Li)-AeTeKTopaMI-1 c 4yscTSHTenbHbiMH 
o6'beMaMH: 0,8 cM 3 I ~Ey = 0,8 K3B np~-1 Ey = 121 K3B
- 152 Eu I 1-1 27 cM3 I ~Ey = 3,0 K3B np~-1 Ey = 1332 K3B-
-

6
°Co I. 
B Ta6n. 1 npHSeAeHbl 3KcnepHMeHTallbHble AaHHble o6 3HeprHFtX 

v 155Er n~ 1-1 OTHOCHTeJlbHbiX I-1HTeHCI-1SHOCTftX raMMa-ny4el-1 . HJifl Hop-
MHpOSKI-1 I-1HTeHCI-1SHOCTei1 npHHftTO, 4TO I-1HTeHCI-1SHOCTb Y -ny4ei1 
nepexoAa 110 K3B pasHa 100 eA. K pacnaAY 155Er npHHaAJ1e>KaT, 
no Kpai1Hei1 Mepe, SO nepeXOAOS, 40 1-13 KOTOPbiX 06Hapy>KeHbl 
HaMH snepsble. np~-1 aHanH3e raMMa-cneKTpos Y41-1TblsanHCb pe-
3YllbTaTbl HccneAoSaHHft raMMa-cneKTpa A04epHero 155 Ho , 1-13-
MepeHHoro S TeX >Ke YCJlOSI-1ftX. 

1.3. H3MepeHI-1ft 3neKTPOHOS SHyTpeHHei1 KOHSepCI-11-1 

CneKTPbl 3JleKTPOHOS SHyTpeHHei1 KOHSepCI-11-1 /38K/ 155Er 
I-1CCJleAOSaJl!-1Cb Ha 6e3>Kelle3HOM 6eTa-cneKTPOMeTpe C TOPOHAanb
HbiM MarHHTHbiM noJleM 191 npl-1 MaKCHMaJlbHOH CSeTOCHJle T = 20% 
1-1 pa3peweHHI-1 ~H p / H p = 1 , 1%. AnA onpeAeneHHft 3¢¢eKTI-1 SHoc
TI-1 perHCTPal.\1-11-1 3JleKTpOHOS Cl\I-1HTI-1Jlllftl\I-10HHbiM AeTeKTOPOM 6eTa
cneKTpOMeTpa H3MepFtlli-1Cb cneKTPbl 3BK 169Yb 1-1 171 Lu • 0THOCH
TellbHble HHTeHCHSHOCTI-1 3BK 169 Yb 1-1 171 Lu npHHHManHCb co-
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T a 6 n 1-1 ll a 

3Heprl-11-1 1-1 OTHOCHTeJlbHble I-1HTeHCI-1SHOCTI-1 raMMa-ny4ei1 
np~-1 pacnaAe 155 Er 

EJU' EJ), R3B r1 <~ r1) EJ(b.EJ)• K3B r1.c6r1) 

31, 7(I) -0,20 308,2(3) 3,2(7) 
Kx(llo) 843(60) 322,9(3) 3,9(9) 
88,2(1) 23,5(8) 328,7(2) 12, 7(15) 
91,6(3) 3,7(5) 333,8(2) 6,8(13) 

IIO,I2(7) roo 339,6(3) 5,3(14) 
I23,8(I) 27(1) 344,9(3) 4,6(16) 
131,2(3) 2,6(7) 352,0(5) 2,2(10) 
147,6(3) 2,8(7) 358,6(3) 14,6(17) 
157,0(3) 3,0(7) 360,9(6) "'3 
164,7(3) 2,9(7) 373,3(5) 2,'7(II) 
185,I(I) 19,5(7) 385,9(3) 4,4(10) 
188,1(2) 5,0(6) 388,9(2) 8,7(IO) 
193,6(I) 10,7(6) 397,0(3) 5,0(II) 
201,1(1) 26,0(10) 399,7(5) 3,4(II) 
221,1(2) 20,8(46) 404,8(7) 1,8(10) 
229,2(3) 15,0(43) 412,1(3) 4,8(9) 
234,0(1) 40,0(18) 422,7(1) ?0,2(13) 
234,8(2) 19,2(18) 450,1(4) 6,1(18) 
241,5(2) 65,1(74) 452,6(2) 24,1(20) 
264,4(4) 2,5(8) 455,9(3) 7,4(13) 
278,3(5) 1,9(9) 470,6(2) 12,8(14) 
283,6(4) 1,9(7) 475,5(3) 5,6(13) 
288,2(2) 5,8(7) 5II,0(2) 15,3(67) 
295,2(5) 1,9(7) 512,2(2) 37,1(68) 
298,8(2) 7,6(9) 557,1(9) -v5 

--

/ 10,11 / 
rnacHo pa6oTaM . B Ta6n. 2 npHSeAeHbl nony4eHHble 
HaMI-1 3KCnepHMeHTaJlbHble 3Ha4eHI-1ft 3Heprl-1i1, OTHOCHTeJlbHbiX 
I-1HTeHCI-1SHOCTei1 3BK 1-1 SbiSOAbl 0 MyllbTHnOJlbHOCTftX PFtAa Y -ne
peXOAOS. 

MynbTHnonbHOCTb Y -nepexoAa 31,7 K3B onpeAeneHa 1-13 cpas
HeHHft 3KCnep!-1MeHTaJlbHO ycTaHOSJleHHbiX OTHaJJeHHH I-1HTeHCI-1SHOC
Tei1 L 1 : Lu: Lm = /1,9 ± 0,1/: < 0,2:1 /eM. pHc.1/ c Teope
TH4eCKHMH AJ1ft M2-THna I L 1 :Ln :LUI= 2,0:0-;l'b:l/ nepexoAa. 
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Ta6111-1Lla 2 

0THOCI-1TeJlbH~e I-1HTeHCI-1BHOCTI-1 3JleKTPOHOB BHyTpeHHe~ 
155 

KOHeepca-11-1, KBI< 1-1 MYilbTI-1nOJlbHOCTI-1 nepexoAOB e .RAPe Ho 

K!~ IJ I (K) a d.. 9KCll, o/. ~eop. B 
e 

lt 6L OTH, 

88,2 23,5 ?8 3,32 3,21 r.u 
IIO,I IOO I?O I,? 6 I,? J.U 
123,8 2?,0 5,8 0,21 0,15 EI 
IBS,I 19,5 II,3 0,5? 0,39 IH 

20I,I 26,0 8,4 0,32 0,31 MI 
221,1 20,8 3,5 O,I? 0,24 (i.II) 

234,0 i 59,2 II,5 (EI) r 
234,8 (l,U) r 

241,5 65,1 12,? 0,195 0,19 MI 

a/ HHTeHCI-1BHOCTI-1 3JleKTpOHOB BHyTpeHHe~ KOHBepCI-11-1 B~pameH~ 
e Tex me eAI-1HI-1Llax, 4TO 1-1 raMMa-ny41-1. norpewHOCTI-1 ~Ie 

COCTaBJl.AIOT 15% AJl.A CI-1JlbHbiX Jli-1HI-1~ 1-1 AO 50 % All.A Clla6~x. 
HHTeHCI-1BHOCTb}; L31,7 onpeAelleHa paBHO~ 133± 40 OTH.eAI-1-
HI-1Ll Ta6n.2. 

6/ npa-1 pac4eTe a npa.1Ha.1MaJlOCb, 4TO nepeXOA 110, 1 K3B 
T1-1na Ml. K,3Kcn. 

B/ npi-1BeAeHa 6111-1ma~Wa.A K 3KCnepa.1MeHTaJlbHOMY 3Ha4eHa.110 ak 

Belli-141-1Ha a no Xarepy 1-1 3ellbllepy. 
K,Teop. 

r/ CMOTPI-1 TeKcT. 

1.4. HccneAOBaHI-1e cneKTpoe raMMa-raMMa coenaAeHI-1~ 

CneKTp~ raMMa-raMMa coenaAeHI-1~ I-1CCileAOBalli-1Cb Ha ycTaHoe-
Ke C ABYM.A Ge(Li)-AeTeKTopaMI-1 C 3HepreTa.14eCKHMI-1 paapeweHI-1.AMI-1 
2 • 5 K3 B I v = 4 1 CM 3 I 1-1 3 • 0 K3 B I v = 2 7 CM 3 I All .A Ey = 
=1332 K3B -

6°Co. npa-1 npoBeAeHI-11-1 3KcnepHMeHTOB WHPHHa Bpe
MeHHOro OKHa Bbl6a.1paJlaCb paBHO~ 50 HC. HH$opMalli-1.A 3anHC~Ba
JlaCb e MaTPI-1Lle /4096 x 4096/ Ha 3BM HP-2116C c nocneAYIOIIII-1M 
c6pOCOM Ha MarHI-1THYIO JleHTy, HHTerpaJlbH~e cneKTp~ no OC.AM 
"x"a-1 "y" aanHCbiBalli-1Cb Ha AHCKe 3BM. CopTI-1POBKa 1-1 aHalll-13 HH
$QpMalli-1H npoa.13BOAH111-1Cb nocne OKOH4aHI-1.A 3KcnepHMeHTa. Peaynb-

6 
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\ 

TaT~ I-1CCJleAOBaHI-1.A cneKTpOB raMMa-raMMa-coenaAeHI-1~ CBeAeH~ 

e Ta6n.3. 

T a 6 11 1-1 Ll a 3 

Pe3YllbTaTbl aHalla.13a cneKTpoe y-y- 1-1 e- y -cosnaAeHI-1~ 

npa-1 pacnaAe 155 Er 

"Orum" I 3HepriDI raMMa-nepe;:o,noB, Ha6Juo,naeuux 

.E£.. K9B B COBlla,l(eHI!RX, K9B 

88,2 221,1; 422,?; 452,6 

IIO,I 123,8; I85,I; 193,6*; 234,8; 2?8,3; 358,6*; 455,9 

123,8 IIO,I; I85,I; 295,2 

14?,6 164,?*; 241,5 

185,1 IIO,I; 123,8; 234,0 

20I,I I88,I; 328,?; 333,8; 5II,O 

22I,I 88,2 

229,2 241,5 

234,0 110,1; 185,1; 295,2 
234,8 

241,5 14?,6; 229,2; 322,9 

328,? 201,1; 333,8 

452,6 88,2 

L 31,? II0,1 

K 88,2 I88,I*; 221,1; 333,8*; 385,9; 422,?; 452,6 

K II0,1 123,8; 185,1; 234,8; 278,3; 308,2; 358,6*; 455,9 

* nepeXOA~ He pa3Me~eH~ B CXeMe ypOBHe~. 

1. 5. 11ccneAOBaHI-1e cneKTpoe e- y- coenaAeHI-11-1 

HaMepeHI-1.A cneKTpoe e- y -coenaAeHI-1~ npoBOAI-1111-1Cb Ha ycTa
HOBKe 1121 , coaAaHHO~ Ha 6aae 6eameneaHoro 6eTa-cneKTpoMeTpa 
c TOpOI-1Aan bHbiM MarHI-1T H~M non eM, 1-1 cneKTpoMeTpa c Ge(Li)- Ae
TeKTopoM C 4YBCTBHTeilbHbiM 06"beMOM 35 CM 3 /paapeweHHe 
3,5 K3B npa-1 Ey= 1332 K3B 

6°Co/. Paapewa10~ee speM.A cxeM~ 
COBnaAeHH~ npa-1 npoBeAeHI-11-1 HaWI-1X OnbiTOB COCTaBil.AJlO 2 r = 
= 5. 10-8 c. 
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a. ~ 

HaMI1 11CCJleAOBaHbt cneKTpbl coenaAeHI1t:i y -ny4et:i c KOHBep
CI10HHbiMI1 3JleKTPOHaMI1 L 131,7; K88,2 11 K110, 1. B Ta6n.3 
npi1BeAeH~ Ka4ecTBeHH~e AaHHble aHa1111aa cneKTpoe e-y-coe
naAeHI1t:i. B cneKTpe MrHoBeHHbiX I L 31 , 7 I ( y)- coenaAeHI1H Ha-
6moAeHbt TOJlbKO y-Jly411 cEy= 110,1 K3B lp11c.21. I-13MepeHI1e 
epeMeHHot:i KP11 eot:i I L 31 , 7 I ( y) - coenaAeHI1H noKaaano, 4TO 
B036Y~AeHH~H ypoBeHb 142,0 K3B, I"= 1112- , BBeAeHHbiH HaMI1 
paHee

161
, 11MeeT epeMJ'l ~113HI1 T,h > 10-6 c. 

1.6. HaMepeHI1e cneKTpos aaAep~aHHbiX raMMa-raMMa
-coenaAeHI1H 11 speMeH ~113HI1 B036Y~AeHHbiX COCTOJ'lHI1H 

HaMepeHI1e cneKTpos aaAep~aHHbiX y- y -cosnaAeHI1H npoBOA11-
llOCb Ha yCTaHOBKe AJll'l 113MepeHI1J'l BpeMeH ~113HI1, 8 pe~11Me 

TpexMepHoro aHa1111aa y- Y- t , c 11CnOJlb30BaHI1eM Ge(Li)
AeTeKTopa lo6"'beM 80 CM 3 , paapeweHI1e::: 3, 0 K3B np11 Ey = 
=1332 K3B -

6
°Co I 11 c~I1HTI1lllll'l~l1oHHOro AeTeKTopa NaJ(Tl) 

~40 X 40 MM3. nonyWI1PI1Ha speMeHHOro pacnpeAeJleHI1J'l COCTaB
Jll'lJla 4,9 HC. 

2. CXEMA PACnA~A 155
Er • 06CYm~EHHE PE3YnbTATOB 

155 155 
npeAJ1araeMaJ'l HaMI1 cxeMa pacnaAa Er~ Ho 11306pa~eHa 

Ha pi1C. 3. 0Ha OCHOBbtBaeTCJ'l Ha 6anaHce 3Hepri1H 11 11HTeHCI1B
HOCTeH Y-nepeXOAOB 11 aHaJll13e cneKTPOB y-y-11 e-y -coB
naAeHI1H. 

Ha116onee TU~aTell bHO Mbt 113Y4111111 cneKTP y - ny4el:i s o6naCTI1 
AO ~00 K3B. B 06JlaCTI1 3Hepri1J:i 600-1300 K3B HaM He YAallOCb 
OTHeCTI1 K pacnaAY 

155
Er KaKI1X-Jli160 y-ny4ef:i, 11 Alll'l B03MO~

HbiX Y -nepeXOAOB 
155 

Er B 3TOH OfiJlaCTI1 Mbl YCTaHaBJ111BaeM 
sepxHI1H npeAell 11HTeHC11BHOCTI1 17,5 OTH. eA. Tafin. 11. Hanl1-
411e CJla60I1HTeHCI1BHbiX y -nepeXOAOB, He Y4TeHHbiX 8 CXeMe 
pacnaAa, He AOll~Ho cyl!leCTBeHHbtM o6paaoM ee 113MeHI1Tb. HaM 
npeACTaBJll'leTCJ'l, 4TO npeAJ1araeMbtt:i sap11aHT cxeMbt yposHet:i 
155 Ho l'lBJll'leTCJ'l enonHe o6ocHosaHHbtM, TaK KaK see 11HTeHCI1B
Hble 11 6011 bWOe KOJll14eCT BO MaJlOI1 HTeHCI1 BHbiX y -nepeXOAOB BKJ110-
4eHbl s npeAJ1araeMyiO cxeMy 155 Er • Bee ypoBHI1 BBeAeHbl Ha 
OCHOBe Ha6JliOAeHHbiX COBnaAeHI1H. 

0CTaHOBI1MCJ'l npe~Ae Bcero Ha nepBbiX Tpex ypOBHJ'lX 155 Ho. 
HaMepeHI1l'l 3KcTpeMa 11 AP/81 11 peayllbTaTbl 113y4eHI1l'l pacnaAa 
155Ho ~ 155 Dy OAH03Ha4HO n0380Jll'liOT np11n11caTb OCHOBHOMy co-
CTOJ'lHI110155Ho Cni1H 11 4eTHOCTb I"= 512+. 

nepeXOA 110,1 K3B l'lBJll'leTCJ'l caMbiM 11HTeHCI1BHbiM 11 n03TOMY 
Mbl HanpaBJll'leM ero Ha OCHOBHOe COCTOJ'lHI1e, TeM CaMbiM BBOAJ'l 
yposeHb 110,1 K3B. 

B cosnaAeH11l'lX c L31,7 npol'lBI111Cl'l TOllbKO y-nepexoA 110,1 
K3B 11 nOTOMy nepeXOA 31,7 K3B He06XOAI1MO HanpaBI1Tb Ha ypo-
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P~c . 3. npeAflaraeMaH cxeMa pacnaAa 155Er ... 155Ho. 

BeHb 110,1 K38 ~ BBeCT~ COCTO~H~e C 3Hepr~e~ 142,0 K38. 
npeAnono~~B y nepeXOAa 110,1 K3B MynbT~nonbHOCTb M1 ~ ycTa
HOB~B An~ nepeXOAa 31,7 K38 MynbT~nonbHOCTb M2, Mbl np~n~
c~eaeM COCTO~H~~M 110,1 ~ 142,0 K38 xapaKTep~CT~K~ 7/2+ ~ 
11/2-, COOTBeTCTBeHHO. H3oMepH~~ xapaKTep ypOBHH 142,0 K38 
nOATBeP~AaeTC~ TeM, 4TO O~eHeHH~~ HaM~ 3Kcnep~MeHTanbHO 
H~~H~~ npeAen epeMeH~ ~~3H~ AaHHoro ypoBH~ T ~ > 10-6 c. 
.QononH~TenbHO e~nonHeHH~e HaM~ ~3MepeH~H ( y - y -t) He o6Hapy
~~n~ KaK~x-n~6o APYr~x ypoeHe~ c epeMeHeM ~~3H~,6onbw~M 1,5 He . 

CyllleCTBOBaH~e e ~APe 155
Ho ~3oMepa c I" = 11/2- ~ 

T ~ = 0,88 Me 6~no AOKa3aHo e pa6oTe 171 np~ Ha6ntOAeH~~ 
3aAep~aHH~x y - y -coenaAeH~~ c y -ny4aM~ 3Hepr~e~ 110 K3B. 
t\nH 3TOrO nepeXOAa fibtn ~3MepeH K03¢<1l~~~eHT KOHBepc~~ a k = 
= 1 , 87 ± 0 , 20 , no KOTOPOMY CAenaHO 3a Knl04eH~e, 4TO 3TOT ne
peXOA T~na M1. no HOWKOBCKOMy epeM~ ~~3H~ COCTO~H~~ 
110 K3B{ B~CBe4~BatOll\eecH M1-nepeXOAOM, AOn~HO COCTaBn~Tb 
=5·10- 2 c. B CBH3~ c 3T~M aeTopbt 1 7 1 npeAnono~~n~ Han~4~e 
B6n~3~ COCTO~H~~ 110 K38 ~30MepHoro YPOBHH 11/2-, pa3pH
~aiOll\erocH H~3K03HepreT~4ecK~M M2-nepexoAOM. TaK~M o6pa3oM, 
Haw~ 3aKnl04eH~H o5 YPOBH~X 110,1 ~ 142,0 K3B xopowo noA
KpennHIOTCH pe3ynbTaTaM~ / 7 ! . 

AHanor~4HaH C~Tya~~H C YPOBH~M~ 11/2-
5 

7/2 + ~ 
~MeeT MeCTO e APYr~x ~3oTonax c N =88: 1 6 ~Eu ~ 
/eM. Ta6n. 4/ . 

10 

/2 + 5
153 Tb 

6 5 

T a 6 n ~ ~ a 4 

Ceo~cTea H~3Kone~alii~X ypoeHe~ c I"= 5/2+, 7i2+ ~ 11/2 
e ~3oTonax c N = 88 

HyKJrn.I( I E "l.t - E '1{1 E'l{t - Es; T1; 2(II/2) rr~ =TI/2::Hten/Tl/2.s.p, 
RSB KSB MC 

I5IEu !75 2! 0,058 I !74 

I 53Th 82 80 0,173 I 148 

155Ho 32 no 0,88 I 147 

E111e e npeAeap~TenbHO~ ny6n~Ka~~~ 16 1 Mbt seen~ ypoeeHb 
230,4 K3B c I"= 9/2- , CBH3ae ero c~nbH~M M1-nepeXOAOM 
c 3Hepr~e~ 88,2 K38 C YPOBHeM 142,0 K3B 11/2-. M~ paccMaT
p~eaeM era KaK ronoeHo~ ypoeeHb nonocbt, eeeAeHHO~ e pa-
6oTe .Q3ey1 5 ~ Ha4~HatOll\e~c~ C COCTO~H~H 13/2-. 

CocTOHH~e c 3Hepr~e~ 234,0 K3B Bbtcee4~eaeTcH nepexoAaM~ 
123,8 ~ 234,0 K3B. MynbT~nonbHOCTb nepeXOAa 123,8 K3B on
peAeneHa KaK E1. TorAa COCTO~H~IO 234,0 K38 MO~HO np~n~CaTb 
cn~H ~ 4eTHOCTb I" =5/2- ~n~ 7/2- . 

t\nH AY6neTa nepeXOAOB 234,0 + 234,8 K38 M~ He CMOrn~ 
pa3pew~Tb K-3neKTPOH~ BHyTpeHHe~ KOHBepc~~. npeAnOnaraH 
AD~ nepexoAa 234,0 K3B MynbT~nonbHOCTb T~na E1, MO~Ho o~e
H~Tb BKnaA 3TOrO nepeXOAa B CyMMapHyiO ~HTeHC~BHOCTb Ha6ntO
AeHHO~ n~H~~ ~ 3aTeM o~eH~Tb een~4~HY ak = 0,4 AnH nepexoAa 
234,8 K38. 3Ta een~4~Ha no3BOnHeT 3aKni04~Tb, 4TO nepeXOA 
234,8 K38 ~MeeT MynbT~nonbHOCTb T~na M1. B ce~3~ c 3T~M 
COCTO~H~e 344,9 K38, B~CBe4~BatOllleecH nepeXOAaM~ 234,8 ~ 
344,9 K3B, HaM~ paccMaTp~eaeTCH KaK Y.POBeHb 9/2+. YpoeeHb 

w w 6 '1 7 / c TaKa~ ~e 3Hepr~e~ eeeAeH e pa aTe , eMy ycnoeHo np~-
n~caH~ I" = 9/2+, ~ OH paCCMaTp~eaeTC~ KaK BTOpO~ 4neH 
nonoc~, OCHOBaHHO~ Ha ypOBHe 7/2+, 110,1 K3B. 

KaK B~A~M, np~ pacnaAe 155 Er AOBOnbHO c~nbHO 3acen~IOTCR 
ypOBH~l 55Ho C B~COK~M~ cn~HaM~ (7/2, 9/2). 3TO He nftOT~
Bope4~T npeAnOno~eH~'la / , 4TO OCHOBHOe COCTOHH~e 15 Er 
~MeeT xapaKTep~CT~K~ 7/2-. 

155 
ABTOP~ pa6oT~ 1 7 1 paCCMaTp~BatOT OCHOBHOe COCTORH~e Ho 

~ ypoeeHb 110,1 K38 KaK COCTOHH~e C 3aMeTHO~ Ae¢opMa~~e~, 
~ np~n~C~BatOT ~M op6~Tan~ 5/2+(4021 ~ 7/2+[4041. 8 COCeA
HeM, 6onee Ae$opM~poeaHHOM, RAPe 157Ho TaK~e xapaKTep~cT~K~ 
~MetOT YPOBH~ 53,2 ~ 66,9 K38, COOTBeTCTBeHHO, a OCHOBHOe 
COCTORH~e ~MeeT xapaKTep~CT~K~ 7/2-[5231. He ~CKnl04eHO, 
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4TO TaKHMH xapaKTepHCTHKaMH o6naAaeT COCTORHHe C 3HeprHeH 
234,0 K3B a 155Ho • CaoHCTBa "pa3BR3aHHbiX11 nonoc, nocTpo
eHHbiX Ha op6HTanH h 1112 , a RApax-H30Tonax c N =88 
I 151Eu , 153 Tb, 155Ho I CBHAeTenbCTBYIOT o TOM, 4TO OTMe-
4eHHble RApa B COCTORHHH 1112- o6naAaiOT ManoH Ae<)>OpMa~HeH. 
AnR RAPa 151 Eu H3 pe3ynbTaToa Heynpyroro pacceRHHR npoTo
HOB H3BeCTHO, 4TO H B OCHOBHOM COCTORHHH OHO cna60Ae<)>OpMH
poBaHo: {3 2 = 0,13 1141 • 0AHaKO CeH4aC CylJleCTByeT CnHWKOM 
Mano 3KCnepHMeHTanbHbiX AaHHbiX, CBHAeTenbCTBYIOlJlHX B nonb3Y 
TOro, 4TO RApa-H30TOnbl C N =88 B APYrHX COCTORHHRX o6na
AaiOT 3aMeTHO 6onbWeH Ae<)>opMa~HeH. 
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