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I13MepeHbi 1-1 oueHeHbi BepxHiie npeaenbi nepliOJlOB nonypacnaaa B036ym
aeHHbiX COCI'OS!HiiH 1 + B He"'el'HO-He"!el'Hb!X S!llpaX 148, 150, l!I2Tb. 
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148 150 152-
0n the Nature nf _ _Doubly Odd ' ' Tb 

Nucleus Levels 

P6 - 9049 

The lifetimes of r+ excited states in doubly odd 
148• 150 , 151'b have been measured. The obtained results 
indicate the possibility of small deformation in those 
terbium nuclei. 
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~ 1975 06-.edUH(>HHI>IU UHCIIIUmym AdepHbiX UCCA€006QHUU Jly6Ha 

B pa6oTe I 11 6Llno noKa3aHo, 'ITO 6eTa-pacna.u. 'leTno
'leTHLIX H30Tonos .u.ucnpo3HJI c A = 148, 150, 152 npoucxo-

1 
,IJ,HT DOllHOCTLIO HnH rnaBHLIM o6pa30M Ha ypOBHH 1 COOT· 
BeTCTB}'IOUUIX H30TODOB Tep6HJI, CBJI3aHHLIX C OCHOBHLIMH 
COCTOJIHHJIMH (2)JI,1J,ep Tep6HJI raMMa·nepeXO,IJ,aMH THna El. 
llpe.u.nonaranocL, 'ITO 6eTa-pacna.u. CBJI3aH c ah -npespa~e
HHeM ! p(h 11/2)2 t

0
r- .. jp(hll/2), n(h9/2) 11+, a raMMa-nepe

xo.u. npOHCXO,IJ,HT Me>K.U.Y .ll.BYXKBa3H'IaCTH'IHLIMH COCTOJIHHJIMH 

lp(hl1/2),n(h9/2)1 1+ H !p(d3/2),n(f7/2)! 2-. raMMa·nepe
xo.u. THDa El Me>K.U.Y 3THMH .U.BYXKBa3H'IaCTH'IHLIMH COCTOJI· 
HHJIMH 3anpe11-'eH. llpe.u.cTaBnJino HHTepec H3MepHTL speMena 
>KH3HH yposueB: c 1i7 1 + B JI,IJ,pax Tep6HJI - 148, 150 H 152. 

TaKHe H3MepeHHJI npe.u.npHHJITLI B uacToJI~eB: pa6oTe. 

PaouoaKJIUBHbre uc•o'lHUKu 

BpeMeHa >KH3HH B036Y>K.U.eHHLIX COCTOJIHHH JI,IJ,ep Tep6HJI 
H3MepJinHCL npu 6eTa- pacna)l.e JI.u.ep 

1 
tHoy I T y, = 3,5 MuHI, 

1 :>no 1 T 7 1 1 1:;2 o 1 ·r 2 5 1 u v y y, = , MUH , H y Y, = , 'lOC . eHT· 
pOHO.U.e4JHll,HTHLle H30TODLI ,IJ,HCllp03HJI MLI nony'lanH B peaK· 
U.HH rny6oKoro pac~enneHHJI npa o6ny'leHHH TanTana npoTo· 
uaMH c 3HeprueB: 660 M3B ua cuuxpou.aKnoTpoue 06'Le,IJ,H

ueuuoro HHCTHTl.Ta JI.u.epHLIX uccne.u.osauaB:. 
l130TODLI I l 'I :il\)y 6LlnH nony'leHLI npH o6ny'leHHH TaHTa-

llOBOH MHWeHH Ha BLIBe,IJ,eHHOM Dy'IKe npOTOHOB B Te'leHHe 
4-10 MUH. 06ny'leHHaJI MHWeHL DOMe~anaCL B Tpy6'1aTLIH 
HOHHLIH HCTO'IHHK C DOBepXHOCTHOH HOHH3aU.HeH; HeHTpOHO· 
.u.e4JHU.HTHLle H30TODLI pe,ll,K03eMellLHLIX 3lleMeHTOB- npo,ll,yK· 
TLI peaKU.HH rny60KOrO pac~enneHHJI - ,IJ,H~YH.U.HPOBanH H3 
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MBWeHB, BOHB3BpO.BaJIBC.L B pa3.z.enJJnBC.L no B306apaM B 
3neKTpouarHBTHOM uacc-cenapaTopei21 .. H3o6apw c A= 
= 148, ISO aue.z.pJtJIBC.L npJtuo a CUBHTBnnJITop-nnacTBK 
¢10 MM X 0,5 MM. 3Ta MeTO.Z.BKa n03BOJIJina npBCTynBT.L 
K B3MepeHBJIM 'lepe3 4-5 MUH nocne Kouua o6ny'leHBJI. 

HcTO'IHBK 152 Oy nonyqeu npB o6ny'leHBB TaHTanosoi 
MBWeHB Ha BHyTpeHHeM ny'IKe npOTOHOB. ~paKUBJI B30TOnOB 
~cnp03BJI B~eJIJtnaC.L B3 MBWeHB XBMB'IeCKBB pa3.Z.eJIJIJiaC.L 
no uaccau Ha 3JieKTpouarHBTHOM uacc-cenapaTope. Hc
TO'IHBK BHe.Z.pJIJICJI B aJDOMBHBeByiO cllon.t.ry TO.JD.nBHOB 10 MKM. 

Annapa•ypa 

H3uepeHBJI apeueH )I(H3HB B036Y)I(.Z.eHuwx cocTOJIHBi 
~ep 148,150 Tb awnonHeHw Ha MHoroKauan.t.HOM speueH
HOM aHaJIB3aTope, co6paHHOM no cxeue 6wcTpo-ue.z.neH
Hwx COBna.z.eHBi, Ha 6a3e .Z.BYX CUBHTHJIJIJIUBOHHWX cneKTpo
MeTpOB. Hcnon.t.30.BaHW clloTOYMHO)I(BTena Tuna XP -1021. 
rauua-nyqB peracTpBpOBaJIBC.L CUBHTBJIJIJITOpOM TB'na NE-111 
jcp 25 MM X }Q MM/. ,lJ,JIJI perBCTpaUBB Q)l(e-3JieKTpOHOB 
npBMeHJIJIBC.L DnaCTB'IeCKBe CUBHTBnnJITOpW pa3MepaMB 

¢ 10 MM X 0,5 MM. HCTO'IHBKB BHe.Z.pJIJIBCb B 3TH CUBH
TBnnJITOpW. 

H3uepeuae apeueHB )I(H3HB so36y)l(.z.eHHoro cocTOJIHBJI 
1'"2 , Tb nposo.z.anocJ. Ha ycTaHOBKe e - y - 3a.z.ep)l(aHHWX 

BpeMeHHWX COBna.z.eHBi, COCTOJIBWeB B3 MarHBTHO-JIBH-
30BOrO 6eTa-cneKTpOMeTpa/J/ B CUBHTBnnJIUBOHHOrO 
rauua-cneKTpoueTpa. B ycTaHOBKe· acnonJ.30BaHw clloTo-

YMHO)I(HTeJIB Tuna XP-1020 BCUBHTBnnJITopw: Tuna NE-111 , 
/r/J 25 MM X 10 MM/ B rauua-K&Hane B TBna NE-104 /Ko
HB'IeCKOB cllopMW rP 25 MM X 25 MM/ B c -KaHane. 

Bo speMeHHWX KaHanax o6eax ycTaHOBOK acnonJ.30Ba
JIBCJ. cllopMBpO.BaTeJIB C BpeMeHHOB npBBJI3KOB K nOCTOJIHHOB 
'I&CTB BMnyJIJ.Ca B 6JIOKB HaHoCeKyH,D;HOB 3JieKTPOHBKB, p~3-
pa6oTaHHWe B Jla6opa Topaa JI.D;epuwx npo6neu OHJIHlV . 

3KcnepuMeHIIaAbHble pe3yAbiiOifbl 

H3MepeHae speueu )I(HJHB yposuei 620 K3B 148 Tb H 
396 K3B 150Tb npoBO,li;HJIOCb B COBUa,D;eHHJIX 3JieKTpOHOB 0)1(e 
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/KaHan - "CTon"/ C raMM&-Jiy'I&MB /KaHan "CTapT"/ 
c 3Hepraei swwe 150 K3B. B Ka)I(.Z.OM 3KcnepaueHTe .z.ena
nocJ. HeCKOJI.LKO nocne.z.o.aaTeJI.LHWX CepBi B3MepeHBB KpBBWX 
3a.z.ep)I(&HHWX cosna.z.eHBi. 3To no3BOJIJIJIO npocne.z.BT.L 3& 
nepao.z.oM nonypacna.z.a M&TepBHCKBX Ji.Z.ep ~cnpo3BJI. llony
'leHHWe 3H&'IeHBJI nepao.z.os nonypacna.z.a xopowo cornacy
IOTCJI C B3BeCTHWMB 3Ha'leHBJIMB .z.nJI B30TOnOB l48Dy B 
I50Dy /I/. OrpaHB'IeHHOe apeueHHoe pa3peweHBe ycTaHOBKB 
n03BOJIBJIO onpe.z.eJIBTb TOJI.LKO BepXHBe npe.z.enW nepBO.Z.OB 
nonypacna.z.a YPOBHei 620 K3B 148 Tb: T ~ .$. 0,25 HC 

B 396 K3B 150Tb: T y, ~ 0,3 HC. 

BpeMJI )I(H3HB ypoBHJI 257 K3B, 152Tb B3uepeHo B coana
.z.eHBJIX KX -ny'lei c KOHBepcBOHHWMB 3JieKTpouauB K -
257 K3B. llepao.z. nonypacna.z.a ypoBHJI onpe.z.eneu KaK 
T ~ = 0,39±0,08 HC. 

H3Mepeuuwe Kpaswe 3a.z.ep)l(aHHWX cosna.z.eHBi npe.z.
cTasneHw Ha puc. 1. 3aTJI)I(Ka npaswx CKJIOHOB KpBBWX 3a-
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~eplKawna~x cosna~euuii o6ycnosneua perucrpauueii: B KaHane 
"CTOD" HH3K03HepreTHqecKHX H3nyqeHHB /3neKTpOH~ O~e 
H KX -nyquf, 

06cyxoeHue 

AuanH3 nonyqeuu~x pe3ynbraros ~aercJI B •ra6A. 1. 
B~qHcneHH~e Ha OCHOBe 3KCDepHMeHTanbH~X ~aHH~X Benu
qHH~ /npe~en~/ sepoJITHocreii: raMMa-nepexo~os B(El) H 
tPaKTop~ 3a~ep)l(l(H no MowKOBCKOMY FM 6nH3KH K o6~quo 
ua6mo~aeM~M. El - nepexo~ Me~y paccMaTpHBaeM~MH 
COCTORHHRMH B HeqeTHO·ueqeTH~X Jl~pax Tep6HJI cne~yeT 
06'bJICHHTb 6onee CnO~HOB CTpyKTypoii: 3THX COCTOJIHHB, qeM 
yKa3aHo B /1/ . TaK, MO~Ho npe~nono~HTb, qro JI~pa 
H8,150,l52 Tb HMeror cna6yro ~e«l>opMauuro, B~3aauuyro 
uanuqueM B 3THX ueqeruo-ueqeru~x JI~pax ~ayx uecnapeu
H~x HyKnOHOB. B 3TOM cnyqae COCTOJIHHJI, Me~y KOTOp~MH 
DpOHCXO~HT El-nepexo~, MO~HO ODHCaTb HHnbCCOHOBCKHMH 
Kou«t>urypauHJIMH: I p l/2- l550],n l/2-1 5ro Jl + I p3/2+[41ij,n l/2- [5ro 11

2
-

1 I • 

IlpH TaKoM npe~nono~eHHH sepoJITHOCTH El -nepexo~oa 
xopowo cornacyrorcJI c oueuKaMH no HHnbccouy I ma6A. 1/. 
Ha6nro~aeM~ii: pa3peweuu~ii: xapaKrep 6era-nepexo~oa H3 
OCHOBH~X COCTOJIHHB Jl~ep 14H,ISO.I5:l Dy Ha ypOBHH C 
J17 = 1 + COOTBeTCTBYIOI.I.UIX Jl~ep Tep6HJI, B paMKaX 060n0-

qequoii: Mo~enu o6'bJICHJieTcJI npeapall.{eHHeM l p ( h 11/2)2! 
111 

• 

--. !p(h 11/2), n(h9/2) I I'. Ilpe~nonaraJI, qro B aonuos~e «l>YHKUHH 
OCHOBHOrO Hl+ ·COCTOJIHHB Jl~ep Tep6HJI ~aroT BKna~ KaK 
c«t>epHqecKHe, TaK H cna6o~e«l>opMHpOBaHH~e COCTOJIHHJI, 
MO~Ho o6'bRCHHTb H pa3peweuu~ii: xapaKrep 6era-nepexo
~a. 3aMeTHM, qro COCTOJIHHJI p l/:Lf550] H n 1/2[530] o6pa-
3YIOTCJI npu pacll.{enneHHH no~o6onoqeK p(h 11/2) H n (h 9. '2), 
COOTBeTCTBeHHO. 
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