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1. BBE,lJ;EHI1E 

R,n,po 149 Pm(N a 88, Z '" 61) npaaanneaorr :K 06JIacTH, B ko1'OpOH 

B03MO>KHl>I pesxae H3MeHeHHR q,OPMhI np;ep H xoropyio B HaCTO~ee BpeMJ'I 
ente ae YAaeTCl! ~OCTaTOllHO xopoino orracars TeopensttecI<H. ,nOJIytteHHe 

TOIJHbIX 3I<CnepHMeHTaJILHhIX CBEl,ll.eHHU O HH3I<OJIe:IKamHX COCTORHIDIX ne

pexonasrx anep Mo:IKeT 0I<a3aTLCR BIDKHbIM AJIR pa3BHTHR 'I1!OpeTH'Iec:KHX 

M OAeneU• 

YpOBHH anpa 149 Pro H nepexonsr Me)KAY HHMHJaHee H3~iICh MeTo
~aMH CneI<TpoMeTpHH 3neI<TpOHOB H Y -H3JIYQeHHR 1. Nd /1. 2 ,yr -yrJIOBbIX 

I<OPPeJ1~HI3, 4/ , a TaI<:IKe B peaI<I.\HRX OAHOHYKJIOHHhIX nepenax "5,6/ H 

(p, 2n y) I / . Pe3YJILTaTbI ~I<CnepHMeHTaJILHbIX HCCJIenOBaHHH CTPY:KTYpbl 
149Pro HeAaBHO coõpaasr B I<oMnHJIRUHH /8 /. OAHaI<O Aa:lKe AJIR HeI<OTOphIX 

HH3KOJIe:IK~X ypOBHeH 149 Pm 3I<CnepHMeHTaJILHhIe AaHHble no cmmaM, 

nOJIyqeHHhIe B YI<a3aHHhIX paõorax, HBJIfllOTCR HeO,!Uf03HallHhIMH, lfI'0 3a

TpYAHReT nOJIHOe CpaBHeHHe 3KCnepHMeHTa c npeAC:Ka3aHHRMH reopera
QecI<HX paCtIeTOB . MYJIbTHnOnbHOcni Y-nepexOAOB B 149 Pm 6LUIH paaee 

YCTaHOB!IeHhI TOJIb:KO no 3:KcnepHMeHTaJILHhIM I<03q,q,HnHeHTllM BHyrpea
Heu I<OHBep CHH /2/ . 

B HaCTORI.qeH paõore npe,u;n&HHma nOT!bITKa YCTpaHHTL HeO,!Uf03HaQ
HOCTH B onpeneneaaa cnHHOB 1 Pro H pacWHpHTL ~Mero~ecR ~aHHbIe 
no I<03cPq,~eHTaM CMeUJHBaHHJI M Y1IhTHn OJILHOCTeH. J(nR 3THX ~eJIeií 

HaMH anepasre npHMeHeHa MeToAHKa anepaoã opaearanaa 149 Nd npa HH3

I<HX resmeparypax. KaI< nOI<aaaJIH npoaeneaasre HaMH paaee accneaoaaaaa 
R,tJ;epHOH opaearauaa 147 Nd B cnnasax Nd xGd 1_/9/ , MaTpuna ~OJIHHHR 
nO~XOAHT AJIR ,IJ.,pCTIDKeHHR AOCTaTOllHOH CTeneH H opaearanaa ~ep Nd npa 

KOHueHTpamlRX npasseca Heo,nuMa-HOCHTenR B MaTpnue X <10 aT.%, B 
TOM 1JHcne :KOpOTI<O)KHBy~ero H30Tona 149Nd • 

2 . 3KCnEPHMEHT 

PanHOH3OTOn 149 Nd ( T I,1 ... 1,73(1) Q /8/) 6hIJI nonylleH nyreM 06

nyqeHIDI TennOBhIMH HeiíTpoHaMH a a peaxrope HEP-2 OI1iII1 O:KHCH NdsOa, 
oõorameanoã Ao 93,2% H30TonoM 148Nd , 06paaW>I 149 NdQ!. H3rOTOBJIR

JUlCb nyreM nJIaB:KH, aaanorasao rrpouenype, OIIHCaHHOU B paõore 110 I . 
KO~eHTpaI.UIR Heo,nuMa-HOCHTeJIR B MaTpnue COCTaBJIRJIa He 601Ihwe 10 ar .%. 
Oõpaansr 'OXJI/UICAaJIHCb AO TCMnepaTYPhI =0 ,016 K c nOMOI.QIoIO I<oM6H
HHpoB8H1IDro pe«PpH:IKepaTOpa paCTBOpeHHR sHe - 4He YCTaHOBI<H Cn H H 110I 
AJIR 'Op HeHTllUHH :K0POTI<O)KHBymHX p8,IUIoaI<THBHhIX anep. TeMnepaTYpa 

".--- . "' _ ._- . 
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oõpasua H3MepHnaCb c nosrounao aztepaoro OpHeHTaQHOHHOrO TepMoMeTpa 
54 MnNi. )::VIH nOnHpH3aIJ;HH· ,n,oMeHOB MaTpH~ K 06pa3~aM npanaranocs 
naeuraee MarHHTHOe norre HanpH)I(eHHOCThIO 1,3 Tn. 

Cnexrpsr Y-nYtIeHH3MepHJlHCb c nOMO~IO ,n,BYX KOaKCHaJIbHbIX Ge(Li)
,n,eTeKTOpOB, pacnonoaceaasrx na paccToHHHHX 9 CM 01' 06pa3~oB non yrna
MH O° H 90° OTHOCHTeJIbHO nanpanneaaa aaeumero MarHHTHoro nona. 
qYBcTBlITenbHbIH 06'beM nerexropon COCTaanHJI 30 CM3, 3HepreTHtIeCKOe 
paspemeaae CneKTpOMeTpoB - =3 K3B npa 3HeprHH 1,3 M3B. B HacToHW;eH 
paõore npHrOTOBneHbI naa ofipasna 149NdGd ! C KIDK,IJ;bIM H3 HHX npoaezieasr 
caasana nsa H3MepeHHH B TetIeHHe 1 tIaca npa TeMnepaTYpe oõpasua HH)I(e 
0,020 K H nOTOM, nocne aarpeaa oõpaana no TeMnepaTypbI 0,8 K, npoaona
nocs HeCKonbKO H3MepeHHH ztna HOpMHpOBKH HHTeHcHBHocTeH Y-nyseã. 

3. AHAJII13 llOJIyqEHHhIX JJ;AHHhIX 

Ilonyseaasre HOpMHpOBaHHhIe HHTeHCHBHOCTH W(OO) H W(90°) n03BO
1IMH onpenenars 3KcnepHMeHTaJIbHbIe 3HatIeHHH <paK'l'OpOB ~ U2 B2 H 

BXO,n,H~X B asrpaaceaae ,n,nH yrrroaoro pacnpeneneaaa Y-H3~yA4 U 4 B4,
 
tIeHHH opHeHTHpOBaHHhIX anep (CHMBonaMH BÃ'UÀ H AÀ 0603HatIeHbI Da


pasrerpsr 0PHeHTaIJ;HH, K03<P<PHUHeHThI neopaearanaa aa CtIeT aeaaõmozrae

Moro npemnecrnyroutero H3nytIeHHH H K03<P<PHUHeHTbI yrnoaoro pacnpe

neneaaa nna aaôrnonaeraoro nepexona .COOTBeTCTBeHHO, onpezrerreansre
 
B paõore 111/). Ycpe,n,HeHHbIe 3HaQeUIDI $aKTopOB c HX cpenae
A2U2 B 2 
KBa.n;paTHlIHhIMH OTKJIOHeHHHMH npaaeneasr B 'raõrr. 1. Bce <paKTOpbI A 4U4B 4 
OKa3aJIHCb ManbIMH no BenHtIHHe c OTHOCHTenbHO 60nbLllHMH ornH6KaMH 
H ae naror nOne3HOH <pH3HtIeCKOH HH<popMaIJ;HH. TI03TOMY nocnenyromaã 
aH8JIH3 6a3HpOBaJICH B OCHOBHOM aa 3HatIeHHRX A 2U2 B2" 

AHaJIH3 nonyseaasrx ,n,aHHbIX npoaonanca aa OCHOBe cxeMbI pacnana 
149Nd ,3aHMCTBOBaHHOH H3/ 1/ li nononaeaaoã peayrrsraraeaa pa60T /2.3.5- 71 
<I>paI'MeHT cxeMbI pacnana 149 Nd nOKa3aH na pHC. 1. Ilpa onpezteneaaa 
K03<P<PHUHeHToB zteopaearanaa U2 npezmorraranocs, 'lTO paspemeaasre 
f3 -nepexoztsr 149 Nd HBnIDOTCH nepexonaxra I'araoaa - Tennepa, a MynbTH
nonbHOCTH Y -nepexonon õpanacs no peayrrsrarara HaCTo~eH pa60ThI H 
,n;aHHbIM /2~ B ouraõxax K03<P<PHuueHTOB ytITeHbI TaK)I(e norpeumocra 
pa3BeTBneHHH nepexoztoa, npaaeneaasre B 181. 

3.1. Ilapasrerp opHeHTaIJ;HH B2 

Cmm OCHOBHoro COCTOHHIDI 149Pro H3MepeH pe30HaHCHbIM MeTo,n,OM 
H pasea 7/2 /121, ero tIeTHOCTb nOnO)l(HTeJIbHa/8/. CnHH H tIeTHOCTb OC
HOBHoro . COCTOHHIDI 149 Nd Onpeneneasr KaK 5/2 - /8.121 . Orpanarens
HbIH 3HaI( aHH30TpOmm MH Y-nytIeH nepexona 654 K3B o,n,H03HatIRO non
raepaoiaer erras 7/2 ypOBHH 654 K3B. Mynsranorrsnocrs 3TorQ nepexona 
YCTaHOBneHa KaK EI ( < 3% M2) /21. K03<P<PHUHeHT ,n,eopHeHTaIJ;HH ,n,JIJI 
YPOBHH 654 K3B nerxo paccxarars. ll03TOMy no axcnepassenram.aoã aHH

sorporraa zrna nepexona 654 K3B MO)KHO onpeztemrrs napasterp opaeara-

Taõnuua 1 
3HatIeHHH A2U2 B2,Ha6J1IO,n,aeMbIe npa pacnane 

OpHeHTHpOBaHHOrO 149Nd 

EJ' K8B 
A2 U2 B2 

I 06pe.3e~ 2 o6pe.8e~ 

114,3 '0,009(12) 0,115(11) 
155,9 0,107(16) 0,128(15) 
188,6 -0~05(4) . -0,07(3) 
192,0 -0,18(11) -0,21(11) 
198,9 O,CX)(3) -0,00(3) 
208,1 -0..02(2) 0,02(2) 
211,3 -0,125(6) • ~,143(7) 

229,6 -0,38(10) -0,41(11) 
240,2 -0,00(2). -0,11(2) 
267,7 0,18(2) 0,22(2) 
270,1 -0,13(2) -0,17(2) 
275,4 0,30(16) O,~(16) 

282,4 -0,33(12) -0,31(5) 
200·,2 -0,28(6) -0,41(6) 
294,8 -0,19(6) -0,22(10) 
301,1 0,01(14) -0,06(12) 
311,0 -O, OI(8) -0,12(5) 
326,5 -0,158(16) -0,149(8) 
349,2 0,13(4) 0,13(4) 
360,0 0,15(25) 0,29(25) 
366,6 ~ O,~(6) 0,05(6) 
384,7 -0,25(15) -0,00(12) 
423,5 -0,158(14) -0,169(11) 
443,6 0,15(4) 0,27(5) 
540,5 0,18(1) 0,21(1) 

555,9+556,8 -0,002(38) -0,130(20) 
654,8 -0,194(17) -0,265(19) 

:3
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-- - - --
UHH B2 • .unH. .u.BYX o6pa3UOB, npHMeHeHHhlX B aacroante â paõore, nony
qeHhI 3HaqeHHH B2, paaasre 0,508 (44) H 0 ,70 (5), 

~ ; ~ d::J:J a ~ ~ a:;l i!'~ 2 ~ t 3.2. CnHHbI a036y)f(,ll,eHHblX yposaeã 149Prn • ~ or ~ 1lI ~" ... ~ ... ti _...... ~r: oi H MynbTHnOnbHOCTH y -n epex o.u.oa
 
....
 C nOMOI.I.U>lO 3HaqeHHií A2U2B :t!>aKTopoa H3 Ta6n. 1 H K03cPcPHUHeH

1 Toa B2 H U2 ' nonyxeaasrx cnocoôosr, OnHCaHHbIM asnne, HaMH onpeneneasr 
K03cPcPHUHeHTbl A2 AJHI 27 v-nepexonoa B 149Prn • I1x aaaeureaasre cpena HHe H cpenaexsanparasasre OTKJlOHeHHH. nOKa3aHbI a raõn. 2, Ha ocaoae 

:i3 

~ Taõnuua 2 

i
'"' K03cPcPRUHeHTbI CMelllHBaHHH. MYnbTHnOnbHocTeií 

r-rrepexonoa a 149 Prn 
~ 

A 9!Cü. (1)Bl' 2.....; ~.' 1l8B 
IV 6 a)

I~ f 
ti 

~ 65',8 7/Z- 654,8 7/2+ -0,436 EI 
' ) 

540,5 5/2+ 0;370(25) -0,23(28) 
366,6 9/2+ 0,09(8) -o,D4(II) 

-O II(+25) a)294,8 7/z+" -0,34(9) · 1.9 
)229,6 7/2+ -0.74(15) . O,06~ .to1 .1 B 

r I 537,8 5/2- 423.5 &"2+ -0,40(5) -o,025(j~) 
349,2 3/2+ 0,29(4) .0. 044 (38) B) 

326,5 5/2+ -0,36(6) -0,07(9) B) 

267,7 7/:(" 0,50(4) O,28F) B) 

462,2 3/2- 192,0 7/Z- -0,42(17) E2 d 
425, 3 7/2+ 311,0 5/2+ - O.08( II ) 0.22(13) HJI116< -s, e 

B.mI ô> 8,0 B) 

396,8 Q/r 282,4 5/2+ -o,70(II) 0,77(72) B) 

208,1 3/2+ 0.047(31) 0.17(3) B) 

270,2 7/Z- 270,1 7/r ..0,34(3) _0 , 074 (~2) B) 

155, 9 5/2+ 0,26(3) o 032(32~ B) 
, +8 )

211,3 5/2+ 2II,3 7/zt -0.35(3) "~4~~_II ) B 
(t't)B'9U 
(n ll» 

188, 6 3/2+ 188.6 7/~+ -0.19(8) 
(Ol) l'U~ II4,3 5/2+ II4 ,3 7/2+ 0.30( 4) 0,14(5)
(,"na 
(HU"I5l
 
lWl'Kl
 

a) COlJJaCUe rfia3 U onpeôenenue õauo 13 paõote / 14( B cxo õxax y xasanu 13 eõuuuõ(~o9'9J[ 

(OlIL~ uax nocneôneü 31UlWl/J4eÜ l4urfiPbl 0l4eHKu nozpeuutocteii 13 npeiJeJJax ·95%do l3 epureJJbHblx 
("i91... 

UHrepl3(lJJO I3.(~ 

(L0l16'Kt 6) Teopetuuecxo e 31Ul'leHUe dJJR '1UCrOlO E2'nepexoda .A <,t=-O.14. 
13) J(aHHble, nonys ennue enepeue 13 uactomueüpaõore. 
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AaHHbIX aacroameã pa60TbI no IDlTeHCHBHhIM El-nepexonaM 121 654, 270, 
423, 540, 326 H 155 K3B nOATBep~eHbI cnaasr YPoBHeH 270, 537, 211 li 
114 K3B c KBaHTOBhIMH xapaKTe~HCTHKaMH 7/2-, 5/2-, 5/2+ H 5/2 +, orrpe
AeneHHhIMH paaee B pa60Tax/ 2, 3, -7/. Ilonyseaaoe HaMH 3HaqeHHe A

2
AnH 

nepexona 198 K3B, paapaacaromero YPOBeHh. 388 I<3B ae npOTHBOpellH'I' 
cnHHY 1/2 aroro ypOBHH, onpeaeneaaosry B paõore /7/. Ha OC}JoBe 3TorO 
MomHo cnenars cnenyroutae BbIBOAhI no cnHHaM OCTanhHbIX ypoBHeH 149 Prn : 

1. OrpHUaTeJIhHhIH 3HaK K03;p<pHUHeHTa A 2 nepexona 229 K3B, OTHO
cmneroca, no ,naHHhIM paõorsr / 2 ,K THny El li .pa3pIDKaromero ypoaeas 
654 K3B - 7/2-, OAH03Hatmo onpeaenser cnaa ypOBHH 425 K3B KaK 7/2. ~~>.I.:III 

2. Ilonyseaaoe aaaseaae K03q>«pMUHeHTa A 2 nepexona 366 K3B, MyJTh
0/ .

THttonLHOCTh xoroporo onpeneneaa B paõore /21> KaK El, aenocpencraea

i 
~l 

MO YKa3bIBaer Ma TO, 1IT0 cnaa ypOBIUI 288 K3B, sacenaessoro 3THM nepexo
nOM c YPOBHJl654 K3B -7/2-, npHHHMaeT 0,ruI03HallHO aaaseaae 9/2. I 

3. HanIU peaynsrarsa MH nepexoaoa THna El/2/ 349 K3B c ypOBHH 
537 - 6/2-· K:dl H 294 K3B c ypOBHII 654 K3B - 7/2- n03BOJIHJlH He3aBHCH
MO nOATBepJ:Un'b cnansr YPoBHeH 188 H 360 K3B KaK 3/2 H 7/2 COOTBeT- 
CTBeHHO. 

4. Ha OCHOBC 60n&UlOH oTpHuaTe1IbHOH aaasorponaa nJlJl y -nyqeH 
nepexona 192 K3B, MynbmnOJI&Hocn xoroporo npHHHMaeM KaI< E2 / 2 / , 
nozrraepaetaerca CIlHH 3/2 ypOBHH 462 K~B, pa3pIDKaeMOrO 3.1HM AI~xo
nOM aa COCTORHHe 270 K3B - 7/2-. OrMeTHM, tITO B peaKUHH (t , a) a CJIa
60 B036Y'«AMCR YPOBeH& 462 K3B 7/2 +. Haw pesynsrar cornacyerca co 
cmmoM 3/2, npHCBoeHHhIM ypoamo 462 K3B B paõoraa. 1 1;7 /. 

K03<l><I>HUHeHTbI CMeWHBaHHR MYJIbmnOnbHOCTeA r-rrepesonoa 8(L+ 
+ tIL) oIIpeAenRJIHCb nyreM coastecraoro aHaJ1H38 I<03ep4»HQHemOB A2 03 
raõn. 2 H AaHHhIX no K03tP4>HUHeHTaM BHYTpeHHeA ICOHBepcHH /1,21 na 
ocaose fIDmtuuoa MaKCHMaJIbHOro npaanononoõae, KaK npennO)i<eHO B 
pa60TC /1 /. BblBOAbl H3 raxoro aHaJlH3R no K03c1>4mUHeHTaM opmU\D;CHbI 

B nOcJ1eJU1eM cronõne Ta6n.2. Ilpa aHaJIH3e ,naHHhIX ,nonOJIHHT0JIbHO npmm
ManoeL, 'l1'0 3HaqeHIDI cmeroa H qeTHOCTeA YPoBHeA 396, 415 11 515 I<3B 
COCTaBJ1moT COOTBeTCTBeHHO ·5/2+, 3/2+ H 9/2- COrnaCHO parsee Ony6nHICo
BaHHhIM pa60TaM / 1, 7/ . Ilpa aaarrase ,ny6J1eT8 nepexoaoa 275,4 H 277,0 K3B, 
p83pll'KaIOllQfX ypoBHH 515 H 547 K3B, npeanonaranocs, '!TO MYJI!tTHnom
HOCT!t MeHee IDqeHCHBHOrO nepexona 275,41(38 - E1. 
. B raõn, 2 coÀep)KHTcll B OCHOBHOM ROBaR HHet>opMaIUUl no K034K1>H
lUfeHTaM CMeWHBaHHJl 1) • Paaee K03<PcIlHnHeHThI CMeWHBaHHR B 149 Pm H3Y
UJIHCb MeTOAOM yrnoBhIx YY -xoppenanaâ nHWh AJVI HecKOnI»KHX nepeso
AOS la. 41 . Pe3ymTRThI HaCTOJImeü pa60Tbl B OCHOBHOM corneeyarrca c JlaH
HhlMH ~lJ1yun1x. HCCJIe,nOBamdí /8,4/ B npenenax 3KCnepHMemaJIlsIIMX I 
norpenmocreã, aa HCKmOqeHHeM naHHblX no K8CKany 268 -:- 170 K3B, Mil I 
xoroporo HMelOTCR Tfi10Ke pacxo>K,neHHlI Me~y pa60ToA I S/ H ny6mtKa
nua_u/41 ~ 
~~y&n • 1~ 

,llnR: .Y -nepezona c ypOBHJI 240 K3B B OCHOBHoe cocroaaae Pm B03 J,MO)I(HO HapymeHHe nepaoaasansaoâ OpHeHTmnm sa cT.ler BpeMeHH )KH3HH 
(T~ • 35 Me 181) ypoaas 240 K3B. Yqm'bJBaJt MyJlhnmOJI~Hocn. nepe

6 

xona 240 K3B M2 (.<'40% E3), orrpeneneaayio no 3KcnepHMeHTaJ1hHbIM 
K03<P<lnnUieHTaM BHYTpeHHeH KOHBepCHH paêorta / 2 / , nonytmeM 1:13 HaIllI:IX 
H3MepeHHH <paKTop OCna6JIeHHfI opaearauaa G2 B npenenax 0,2 ~ 02~ 1. 

4.0BC~nEHHEPAcnonO~EHHH 
3KCnEPHMEHTAJIbHbIX YPOBHE3 149 Pm 

Ha peco 2 a, 6 COnOCTaBJIeHbI sxcnepasrearansasre ypoBHH B ~pax 
149 Pm c naHHhIMH no 151 Eu . 3TH 3KcnepHMeHTanhHhIe pesynsrarsr B311TbI 
"3 HaCTOH~eH pa60ThI, a TaK)Ke ~3 /1,6-71 M.fI 149 Pm li pa60ThI./ 151 Mil 
151 Eu . Xapaxrep pacnonozeeaaa YPOBHeH 060HX H30TOHt>B B 06naCTI:I saep
rIDí B036YiK.neHHH HIDKe 600 K3B oxasanca non06HhIM. B TO )Ke BpeM1l 
MOiKHO BhI,neJIHTh H H3MeHeHHH npa nepexone OT 149Pm K 151 Eu (YPOBHH 
5/2! H 7/21 ; 3/2"1 H 5/2;.,9/21 ). 

CHCTeMRTIf1<:a 3HeprHH COCTOmIHH 2! li 41 B qeTHO-lIeTHhIX snpax c 
A _ 150 nosaonaer /16 i' xapaxrepaaoaars QeTHO-qeTHhIe IH30TOHhI C· N =- 88 
H Z - 64 KaK anpa, <popMa KOTOphIX npa HH3KHX 3HeprMRx Bos6YiKAeHHR 
6JIH3Ka K c«f>epHqeCKoA. n03TOMy n06aBJIeHHe aeseraoro nporoaa K qeTHO
qeTHOMY "OCTOSY" C N ft 88 MO)KeT npHBO,IUiTh K cymeCTBeHHO pa3JlH1.IHbIM 
<POpMaM ~ep. 31'0 norrraepnana peayrrsrarsr pa60T 117-19/ , B KOTOPbIX 

BBcJ) BMH 31<CnepHMeHT BB<1> BMH . ~ 3KcnepltMeHT! 
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14QTe.tlbHOÜ f1eTHOCTU c 3KcnepUMeHTaJ1bHbIMU (}aHHblMu no U30TOHY 161Eu I Ui! 
U pe3Y.lJbTaTaMU pacuetoe 8 paMKf1X MO(}eIleÜ BEtJ> / 19 lu EM» IOO~ 

7 

1 



paCCMaTpHBaJIHCh CBOHCma H30TOHOB c N = 88 B pasncax BH6panHOHHOH 
MO~eJIH c npOMe)KyrOtIHOH CBH3blO HeqeTHOH tIaCTHUbI, MO~eJIH "qaCTHUa + 
+ pOTaTOp" H MO~enH' B3aHMO~eHCTByJOmHX 6030HOB H cPepMHOHOB (BB<I» 
COOTBeTCTBeHHO. 

BH6pau,HOHHaR: ~O~enb, npHMeHeHHaR: K HeqeTHhIM H30TonaM 149 Pm, 
151 Eu H 153 Tb aBTOpaMH /17/, ne 06'LHCHHeT noseneaae asrcoxocrraao
BhIX COCTOHHHH B 3THX anpax, nasce HeKOTOphIX HH3KocnHHOBhIX C i 11= 3/2 ±, 
5/2±' H 7/2-, tITO, BepOR:THO,. YKa3hIBaeT aa B03HHKHOBeHHe cnaõoã ~ecPop
MauHH Y HeqeTHhIX H30TOHOB C N = 88 117, 20 I . Ilpocraa POTaIUiOHHaR: 
MO~enl? TO)Ke ae MOrJIa ynoaneraoparensao OnHCaTb HH3KOJIe)KWlUle COCTO
R:HIDI OTpHUaTeJIbHOH qeTHOCTH B 151 Eu /18/, a HMeHHO 3/21' H 5/2"1'. 
Hareprrperanaa HH3KOJIe)KaIlUiX YPoBHeH 151Eu B pasncax npocroã pora
UHOHHOH Mo.n.eJIH XOTb H narra /18 / xasecraeaaoe COrJIaCHe pacsertrsrx YPOB
HeH nOJIO)KHTeJIbHOH qeTHOCTH C 3KcnepHMeHTaJIhHhIMH, Bce-TaKH BCTpe
lIaeTCH npa OnHCaHHH COCTOHHHH' C 601(ee BhICOKHM CnHHOM C np06neMOH 
cPHKCHpOBaHHhIX napaMeTpOB MOMeHTOB HHepUHH 1181 • . 

H3 3THX C006pa)KeHHH MO:>KHO o~aTb, tfI'0 '.n;JIH OnHCaHHH CBOHCTB 
HetIeTHhIX H30TOHOB C, N = 88 nysnre .n;OJI)KHa nonxonars pOTaUHOHHaR MO
nens C BapbHpyeMhIM MOMeHTOM HHepUHH . (MO~eJIb BMH). Pacsersr nna 
H.n;ep 149 Pm, 151 Eu H 153Tb B pasncax Mo,n;eJIH BMH npoaeneasr nenasao 
B paõore /00 I. Pesynsrarsr 3THX paClIeTOB 3HepreTHlIeCKHX YPOBHeH nna 
149 Pm nOKa3aHhI TO)Ke aa pHC. 2 a, 6. HOBhIe naansie, nonyseaasre B HaCTOH
meH paõore, n03BOnHJIH cnenars CJIenyroIJ.UIe nononaeaaa H yr01lHeHHH 
CTeneHH COOTBeTCTBHH pacnortoaceaaa 3:KCnepHMeHTaJIbHhIX 'YPOBHeH C 
pacserassa B pasncax Md.n;eJIH BMH: 

1. YpoBeHb 9/2: . no paCqeTaM / m l ypoaeas 9/2t ne)KHT B 06nacTH 
170 K3B. B aacroameá paõore 0.IJ;H03Hatrno YCTaHOBJIeH ypoaeas 9/2t npa 
3HeprHH 288 K3B, qTO na Z 100 K3B asnne pacueraoro 3HatIeHIDI. 

2. YpOBHH 5/2: H 7/2t, 7/2t. B paõore 1201 3KcnepHMeHTaJIbHbIH 
ypoaeas 360 K3B npHH,HMaJICH I<aK 5/2+ H COnOCTaBnIDICH C pacxerasrsr 
ypOBHeM 5/2+. Onaaxo, no pe3YJIbTaTaM pa60ThI 17 I, He3aBHCHMO nOA
TBep~eHHhIM B HacTOH~eH paõore, cnaa YPOBHH 360 K3B onpenenaerca 
onaosnasao KaK 7/2. B aacroanieã paõore onpenenea erma ypoaaa 425 K3B 
TO)Ke 'KaK 7/2. TaKHM 06pa30M, tIHcno 3KcnepHMeHTaJIbHhIX YPoBHeH 7/2+ 
B oõnacra B036Y)I()J;eHHH HH)Ke 500 K3B coananaer C 'lHCJIOM paCtIeTHhIX 
YPoBHeH, HO 3KcnepHMeHTaJIbHhIH ypoaeas 7 /2~ JIe:>KHT na := 100 K3B BLI
me pacseraoro (aHaJIOrHtJHO YPOBHIO 9/21). ,[VIH pacseraoro ypOBHR: 5/2~ 
6nH30K 3KcnepHMeHTaJIbHhIH YPOBeHb 397 K3B, HO HHTepeCHO 6hUIO 6hI 
npoaepars, BocnpOH3Bo.n;HT na pacser pasaeraneaae Y -rrepexonos c sroro 
ypOBHH. 

3. YpOBHH oTpIuJ;aTeJIbHOH qeTHOCTH. PacnOJIO:>l<eHHe YPoBHeH 9/2 - H, 
B03MO)KHO, 15/2~ COOTBeTCTBYeT paCqeTHOMY, HO naõmonaesesre ypOBHH 
11/2"2'/71 H 7/22 ne HMelOT aRaJIOrOB cpena pacaerasrx c 6nH3KOH saepraeâ. 

Pacsersr CTpYKTyphI 149 Pm npoaeneasr HeAaBHO 1191 TaK)Ke no MO
nerra BB<I>. KaK BM,nHO H3 pHC. 2 a, 6, ~OCTHrHYTO onpeneneaaoe xauecr
aeaaoe cornacae TeopHH H 3KCnepHMeHTa B pacnOJIO)KeHHH paaa YPOBHeH 
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149Pm (aanpasrep, nJIH YPOBHeH 5/2t, 9/21, 7/2~, 11/2i li 7/2~ -CoriiãcHe~-
JIyqwe, lIeM B pasncax Mo,n;enH BMH) , O~HaKO ztpyrae COCTOHHlUI nonoaca
TeJIbHOH qeTHOCTH c lm3KHM cnHHOM, npencxasaaasse \reopaeã, HaXO.IJ;HT-
CHasnue 3KcnepHMeHTaJIbHO Ha6JIIO~aeMhIX. . 

I 

Ilorryneaasre B aacroanreã paõore aoaste nanaste no CnHHaM YPoBHeH 
H,IJ,pa 149 Pm (CM. pHC. 2a) YKa3bIBaIDT aa TO, l.fI'O MO~eJIb.BMH B aapaaare, 
npHMeHeHHOM aaropasra 120/, CHCTeMaTHqeCKH npencxaasraaer 38.HH)KeH
HhIMH aa ::: 100 K3B 3HeprHH COCTOHHHH 9/27; 11/2t H 5/2t, 7/2~, 9/2é 
B :f{30TOHax c N =,88, aHaJIorH1IH0e nOJIO)KeHHe HMeeT MeCTO H AJIH 151Eu , 
rne 3TH COCTOR:HHH TpaKTOBaJIHCb /151 KaK 1IJleHhI nOJIOC 7/2 +(404) H 
5/2+ (402) COOTBeTCTBeHHO. ,L(nHBhIcoKocmmoBhIx CÓCTOHHHH 3THX nonoc 
B UH Eu aaõmonaerca ~JIYtDJleHHOe cornacae 3KCnepHMeHTa H pacseroa

(	 B pasneas MO~eJIH BMH 20/. B 060HX H30TOHax 3aHH)KeHhI TaK)Ke paccxa
TaHHhIe no Mo.n;eJIH BMH 120/ COCTOR:HHH 3/21'H 5/21~ B He~aBHeH paõore 12V 
npennaranocs CBH3bIBaTb H3MeHeHIDI MOMeHTa HHepUHH ae CO cnHHOM t 
anepaoro COCTORHHH (kaK B paõore 120 I), a c MOMeHTOM apanteaaa OCTOBa 
R. llOCKOJIbKY MO)KHO O)KH,AaTb, 1IT0 3TOT 3cPcPeKT 6YAeT 60JIbWe npoaanars

CH nJUI HH3KocnHHOBhIX COCTOR:HHH c j :::R, HHTepecHO 6hUIO 6hl npoaepars 
3TO pacserasra nJIH H30TOHOB c N =88. 

CRCTeMaTHqecKHe HCCJIeAOBaHHH CBOHCTB H30TOHOB C N = 88 MoryT 
naTb TaK)Ke C:Be.rteHHH 06 3cPcPeKTax, CBH3aHHhIX c 3anOJIHeHHeM oõonos
KH Z =·64. B 3TOH CBH3H cyuiecraea TaK)Ke cHcTeMaTHqeCKHH aaMH3 MepHhIx 
MOMeHTOB, BepOR:THOCTeH Y -nepeXOAOB H K03cPcPHJJ;HeHTOB CMelllRBaHHR: 

MylIbTRnOJIbHOCTeH. CJIenYeT OTMeTHTb, O~HaKO, 1IT0 anpa c Z >'64 ( 1:~ Tb 

155
li 67He ) IIOKa. eme OTHOCHTeJIbHO MaJIO H3YQeHhI no Cp8BHeHHIO c 60JIee 

161 149
JIerKHMH H30TOHaMH Eu H Pm. 
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WHMeqel(l! n. HAP· P6-87-161 
HsyqeHHe pacll8Aa OfgHeHTHpoBaHH&Ix RAep 149 N d 
H CTpyKTypbi RApa 1 Pm {N .. 88) 

MeTOAOM ap;epHoii opHeHTiliUfH npH csepXHH3KHX TeMnepaTy
pax npose.n;eH&I Hccne,n;osaHHH pacna,IUl 149 Nd , paCTBopeHHoro B 
rap;onHHHesoii MaTpH~e. B pesyn&TaTe H3MepeHHH: onpep;eneHbi 
3KcnepHMeHTan&Hble 3HaqeHHH aHH30TpofiHH MH 27 Y -nepeXOAOB 
B 149 Pm . AHanH3 nonyqeHHbiX AaHHhiX nossonHn onpeAenHT& CnHH 
ypoBHeH 288,2 H 425,3 K3B KaK 9/2 H 7/2 COOTBeTCTBeHHO H He3a
BHCHMbiM MeTOAOM OAH03Haqso fiOATBepAHT& CnHHbi HecKOJiltKHX 
yposHeii B p;oqepHeM 149 Pm • Ko3cpcpH~eHTbl cMeWHBaHHH 6blnH 
onpep;eneHbi p;nH MHOI'HX Y -nepeXOAOB, 6on&WHHCTBO H3 HHX -
BnepBbie. 06cy)l(,ll;aiOTCH CBOHCTBa ypoBHeH 149 Pm H npHBOARTCH 
Cp8BHeHHe C pacqeTaMH no COBpeMeHHbiM MOAenHM aTOMHOI'O 
RApa. 

Pa6oTa B&monHeHa B Jia6opaTopHH RAepHbiX npo6neM OHRH. 
Coo6JUeHHe 061>e,IUIHeHHOro HHCTHTYTall.llepHhiX Hccn~oalllllli . .lly6Ha 1987 

llepeBop;O.C.BHHOI'paAOBOH 

~ime&k P. et al. P6-87-161 
The Study of the Decay 149 Nd Oriented Nuclei 
and of the Structure of 149Pm (N = 88) 

Levels in the 149Pm nucleus populated via 149 Nd decay we
re studied using the low temperature nuclear orientation technique. 
The parent 149 Nd nuclei were oriented in a gadolinium host. The 
normalized gamma-ray intensities were determined for twenty seven 
transitions in the daughter 149 Pm nucleus. The spins of the 149 Pm 
levels at 288.2 and 425.3 keV were determined as 9/2 and 7/2, res
pectively, and for several other 149 Pm levels the previous spin-assign
ments could be unambiguously confirmed. Substantial new infor
mation of multi pole Inixing ratios of gamma-transitions in 149 Pm 
is presented. The properties of low-lying states in 149 Pm are dis
cussed within the framework of the recent nuclear models. 

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