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-Baenenae 
' ,-

H3y~enne aepoRTHOCTell oano~acTn~n~x nepexonoa Tnna E1 B rie~opMnponann~x 

S!APBX B~3biBaeT 3Ha~aTem.n~A anTepec ncnencTBne B03MO>KHOCTB nponepEn- pSIIIa Monem.

n~x npencTanneBBII o CTpoennu Rl!pa, 

B 6om.mnncTne cny11aen na!SmoaaeTC!l cnm.naa (na nsrn.-mecTb nopRI!Eon) 3aTopMo-
/1/ ' . 

>KennocTb aTBX nepexonoB no cpannennro c_ oueHEoll no BallcKompy , Monem. Hnm.ccoua, 

onnc~BB.romaa IIBB>Kenne ne'I~Tnoro ny~tnona n cp~aneM neccjlep~ecEOM none ocTallb~X 

nyJtnOHOB, JI03BOnHIU1 B pSIIIO Cny'laeB IXOfSBTbCSI xopomero CoriUlCBSI MelKIIY TeOpeT~9CEBMB -. 
/2/ . 

n aJtcnepnMenTam.~Mn aann~MB , TeM ne Menee na!Snrona!OTC!I TaK>Ke pacxoJKIIeHHSI 

paCC'IHT8H~ B (E1) c aEcnepnMeRTam.~Mn B npenenax ~eT~pex nopllllltOB, B nocnen- · 

_nee llpeMH npeanpRBBManBCb non~TEB no5HTbCSI ~mero cornacBSI TeOpeTB'IecEn_x_ 3Ha'le

nali B (E1) c a~tcnepaMelrl'am.a~MB nocpencTBOM y~eTa napa~x KbppenS!IlnA, EonneKTBBRbt:x 
. . /3 4 5/ . 

B38BMOAeliCTBBII ' -~ , 

3TH paC'IeT~ B ol5meM He npHBenn K 3H8'1HTellbHOMY yny'lmeHBIO cornaCHSI TeOpHH 

c aKcnepBM9RTOM
1

n nonpoc o nepoSITHOCTB OARO'ISCTK'IHMX nepeXOAOB B(E1) n ol5nacTa 

)1e~OpMHpOB8HH~X Rl!ep TpefSyeT_Aan&Hellmell pa3pafSOTKB, 

B l18HHOII pafSOTe 15btn0 onpeAeneHO npeMB lKB3HH ypOBH!I 226,9 KSB B 
155

Tb -· ' 155 . . . 155 
EOTOp~ll B036yJKilanCSI np!l pacnaAe Dy (pBC, 1), Slnpo Tb OTHOCHTCSI K ne'leTHbiM 

Ae~opMnponallR~M Rl!paM, cucTeM~ yponnell KOTop~x ·xopomo anTeripeTHpyeTCSI na ocaoue 

MOAenH Hnm.ccona. KnaHTOB~e xapaKTepacTHKH yponnsr 226,9 KaB B paMKax MOAenH Hnn&-
. . - . 155 . + 

ccona onnc~BaiOTCSI EaE 5/2 /532/, a ocnonnoro cocTO!IHH!I Tb - EaK 3/2 /411/. 

0TC!Ol18 BHllHO, 'ITO llnJI nepeXOl18 TDna E1 C anepruell 226,9 E~B AOn>KeH na6niOA8TbC!I 

3anpeT no 8CHMDTOTH'Ie~ltOM:y ltB8HTOBOM:y 'IHCny D z H8 ABe eAHHHil~t 'ITO B CBOIO 

O'lepellb llOnlKBO DpHBeCTH It llOBonbHO 3Ha'II!Ten&HOMY 3anpeTy nepeXOl18 C . aneprHell 

226,9' lt3B no cpanaeHHIO c OlleBitOII no BallcKon~y. 

3ItcnepnMeaTan&aasr 'laCTb 

1, nony'leBBe HCTO'IHHitS, 
155 . 

HcTO'IBBit Dy c · T ~ • 9,8 qaca B~Aemmcsr H3 ~paltllBB Ho , nonyqeaaoll 

B pe3ynhTaTe xpoMaTorpa~n'leCitoro pa3Aeneansr 

o6ny'le~noro . 6~CTp~MH DpOTOHAMH C :E p = 660 

npoAyltTOB peaKilHH pacmennenni TaaTana, 
Man aa cnmtponnltnOTpoae OHSIH. C_Mo-

155 
MeHTa 8~neneHH!I Ho n AO MOMeHTa n~neneansr 

o6ecne'lnnano AOcTSTO'IHO nona~ll nepexoA 
155 

llo 

Dy npoxoAnno 3-4-'laca, 'ITO 

B 155 Dy , Jlpyrne H30TOn~ Ho 

He BHOCHnH BKnaAa B aKTHBHOCTb Dy Talt Kalt ann pacnaAanacb K MOMenTy B~ne-

3 



neHBst Ho H3 Ta acneACTBBe Manoro nepuoAa nonypacnaAa, .unu npeapamanuCb a 

CTat5un&Bble HSOTOilbl Dy ·• TaKBM ot5pasoM, B pesyn&TaTe XHMH'lecxux onepanull Mbl nony-. · es · 
'IHnH MOBOH30TOilBblll. HCTO'IBHK ' Dy • 

2, AnnapaTypa, 

HsMepeBHst npoHSBOABnHCb aa CllHBTBnnSillHOBBOll ycTaaoaxe AnB H3Mepeaust apeMeB 

JKHSBH ypoaaell c· npeot5pasoaaTeneM Tuna 'apeMst-aMnnHTyAa' •. B xa'leCTn'e <jJOToyMBO>KHTe

mill ll'cno~soaanucb <P3Y-36 c nnacTH'leCKHMH 'cnuBTunnstTopa~u pasMepoM 25x30 MM. 
. . ' 60 • 

Cot5cTaeaaoe paspemaromee apeMst yCTaaoaxu, nony'leaaoe aa BCTO'IBBKe ·Co , nnst 
. . . ~0 

aaeprul\ 100 B 500 xaa, ablnensteMI>IX no t5oKOBbiM xaaanaM, paBBstnOCb 2r -8,7•10 cex. 

3, Ycnoanst axcnepHMeaTa, 

Tax KaK IlpB perBCTpauHH Ba nnaCTMaCCOBOM CllHBTHnnSITope OTCyTCTBYIOT <jJOTOUHKH 

COOT~eTCTBYIOII(HX }' -nBBBll, TO H3MepeBHSI npOH3BOAHnHCb cneAyromBM o6pa30M: AII'<P<!Je-

peBt(Han&Bble ABCKpBMBBaTOpbl OOKOBbiX Jtaaanoa yCTaBaBnBaanBCb B palloR 100 KSB B CA

BO~ KaHane .·H B pallOR 500 KSB - B ApyrOM~ 3TO COOTBeTCTBOBano BbiJleneHUJO MaltCBMYMOB 
I 

KOMnToaoacxnx pacnpeAeneaull oT ·y -ny'leli c aaeprnell, paauoll 227 . xsa, n · y .;.nyqell 

C SBepruell 665 KSB, B STHX lKe ycnOBHSIX npOB3BOAHnHCb B3MepeHHSI Ba BCTO'IHUKe 
60•Co

1 
. 155 

AaromeM MrBOBeBHble COBUA)leBBSI, llpH AaHHOll UOCTaBOBite OllbiTa B Tb 0 ltpOMe 

HHTepecyromux aac saneplKBHHbiX coanaAeHult, MoryT ocymecTansrrbCH ,MraoaeHBble coana

AeHDst.sa C'leT perHCTpAllBB B paltoae 100 K3B KOMilTOHOBCKHX pacnpeAeneHBll OT •y -ny'Ielt' 

t5onee lKeCTKBX, 'leM 227 xaa, C nem,ro y'leTa sTore a.P<!JexTa npoasaonunacb eme onaa ce-

PHS! H3MepeBHll C Bb!AeneBBeM 160 B 500 K3B 0 'ITO no y -ny'IAM.COOTBeTCTBOBano 

11. 6BO xaa, CooTBeTcTByromull s<M>exT Bbi'IKTanca us nepaoA cepaa, 

155 
B paAoae 230 xaB npu pacnBAe Dy ecTb eme ·y -ny'IH c aaeprueA 

300 

206 H 

271 KSB0 HO HX CYMMapHaSI 'IIHT9HCHBBOCTb COCTaansteT . Be oonee 2% BBT9HCBBHOCTH nape-

.JtO)la C 3BeprHeli 227 K9B0 nOSTOMY HX. B03MOlKBblli BKnan B MrBOBeBHble COBUaAeBBSI MOlKHO 

Be npBBHMaTb BO BHBMaHHe ( TeM oonee, 'ITO sanonHeBl!e STHX nepeXOAOB HAeT B OCBOBHOM 

1 n,ocpencTaoM K -saXBiiTa), 

4, Pesyni.TaTbl, 

Pesyn&TaTbl HSMepeuull npuaeneHbl ua pac, 2, llpu ot5pat5oTKe axcnepuMeHTani.HbiX 
161 . 

pesyn&TaToB Hcnon&soaanu. cnocot5 MOMeHTOB East, • BpeMst lKB3HH uccneAyeMoro YPOBHH 
' ' . 155 

C SHeprHeli 227 KSB .B. .Tb OnpeAenHnOCb llO,CMemeBBJO neBTpa TSilKeCTH KpBBOH 

BCCnenyeMoro HCTO'IHBKa OTHOCBT9nbHO neHTpa THlK9CTB ItpHBOH MrHOBeHBbiX COBnaneHHJI, 
• "· c 60 . 

nonyqenaoll a TeX lKe ycnoauax na , · Co • CpeAnee apeMil >KHSHB ypoaust 0 oxasa-

(} . . · -10 T -10 
nOCb paBHbiM =4,5 :!;.0,7 •10 Celt, 'ITO COOTB9TCTByeT % •3,2:!;.0,5•10 CeK, 
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Y'leT nonnoro xoa<jJ<jJHnueuTa xo~aepcnn nepexona 227.xsa n npoueuT pasaeTaneuust 

npBBOAHT K cnenyromeMY 3Ha'leHHIO paABanBOHHOro nepHOAa nonypacnana ypOBHR: 

T .;~T 
%y f * 

. rAe _a
17 

= 0,033 

= 0,98. 

TaxuM o6pasoM, ·r%.y -10 
(3,4:!;.0,5)•10 CeK, 

3 a It n 10 '1-e u u e 

llpoaeneM cpaanell!le nony'leHHbiX pesyni.TaToa {: AaHHhiMH, npencTaaneuBI>IMB a_ pat5o

Te171. Mb! aocnom.syeMCSI Toni.xo pesym,TaTaMH, OTHOCHmBMHCH x nepexonaM THna 

's/2: /411/.:;!:" 5/2-/532/ CcM, Tat5nuey 1), rAe :Fw- <jJaKTOp sanp~Ta no Ballcxon<!Jy, 

Fw = T% Y SKC 
' a FN 

~y -
~ - <jJaxTop sanpeTa no Hnm,ccouy. llna nepe-

' , T% w T . 
4 %y. N 

· xona a 155 Tb Y Fw-1, 7•10 ·, 'ITO ue npoTBaope'lBT xopomo usaeCTHOMY <jJaxTy: sua'leHHe 

¢8xTopa_ saneplKKH F w Ha eABHnuy sanpeTa no acuMnTOTH'leCKOMY xaaHTOBOMY 'IBcny 

MOlKeT AOCTHraTb ABYX llOPSillKOB, 

-1 
Py (E l)cex. npencTaanneT cot5oA axcnepuMeHTan&uo onpeJteneuuyro aepoHTHOCTb 

2-
nepexona, a I G E 

1 
I . - KBaApaT MaTpB'IHoro aneMen;a, BXOAHmBII a BblpalKeHUe nnn 

- - m; 
aepoHTHOCTH E1 nepexoAa no Hum,ccouy 

Py (:E 1) -1=2.98 
cex 

21 

.10 
I (1) 

( 1- _z_ )2 ( ~ )a AI/\ 
·A 197 

' . 2 2 
X I <1, 1, K. K'- K I]. •1, 1'., K':> I I GEl I -1 

CeK • 

rAe :E. y naao B Msa. 

2 

I GEl I 
BOll 

axcn uaxonunoc& us BblpalKeHBH (1) 

py (E1) B AaHHbiX OTHOCBTenbHO Z 

nOJlCTaHOBKOll SKCnepHMeHTanbHO onpeneneH-

A H 'Ey 

. 2 
Ha puc, 3 AaHbl TeopeTB'lecxue H axcnepBMeHTanbHbie .I GE 1·1 · <jJaxTopbl xax <!Jyuxnust 

~ es
1 

· . . 
napaMeTpa Ae'I'OpMallBB 'I , llapaMeTp ne<jJOpMaUHH AnSI b npBHBMaeTCil paBHb!M 

napaMeTpy ne<jJopMannu 
159· 

'Tb 

YcxopeHHe nepexoAa c auepruell 226,9 xaa a 
155 

Tb FM =0,4 ae SIB_nHeTCSI O'leBb 

saa'IHTenbBbiM n cornacue c pac'leTaMH no Hun1>ccouy aylKao c'IHTaTb xopomHM, • '-ITo xaca-· 
' 155 . . 

eTcst. caMoro <jJaxTa ycxopeHHst nepexona B Tb no cpaaaeauro c nepexonaMu· B •. 
153 155 . 159 161 ! . ' 

Eu , Tb , Tb , Tb , TO aaanorH'lHble pacqeTbl no Hani.ccouy c Ao-
. . . /3 5/ \ 

nonHBTenl>HbiM yqeToM aexOTopblx napaMeTPOB ' naroT cnenyromHe saa'leHun FN Ann-

STHX Slllep ( Ta6nuna 2) , 
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Slnpo 

153:Eu 

155Eu 

155Tb 

159Tb 

161Tb 

E 
(xas) 

75,4 

142 

226,9 

363 

482 

\ 

Taonnna 2 

.naHHble no ljlaxTopaM aaneplKKH F N 

/5/ 

0,56 

2,1 

0,91 

/3/ 

0,83;!:. 0,08 

4,68 ;!:. 0,51 

1,53 ';!:. 0,16 

171 

1,7 

2,7 

1,5 

< 6,1 

'155 

(no llBHHOJl 
paoOTe) 

0,4· 

KaK BHAHO H3 TB011Hilbl 2, 

OK83biBBIOTCSI TBKlKe nepeXOilbl 

B aTOM cny'lae , xpoMe nepexona B 'Tb , ycxopeHHbiMH 
153' ' 159_ 

B ,Eu H Tb • CpasHeime STHX peayJlbTBTOB noxa-

3biBaeT, ''ITO K011H'I9CTBeHHBSI TeopHSI BepoSITHOCTeli E1 nepeXOilOB B oonaCTH _Ae<jlopMHpo-· 

BBHHbiX Slllep TpeoyeT ABJibHeliweli paapaOOTKH, 

8 3BK1110'19HHe BBTOpbl Bblp&lKBIOT rnyooKyro onaroAapHOCTb K,SI, rpoMo~y aa no

CTOSIHHyiO nOM9PlKKY H HHTepec K paooTe, H,H,nSIToBy 38 Y'IBCTHe B OOCYlKAeHHH peayru::-r ' 

TBTOB H3MepeHHli, 3,XeppMaHny H' .n.XpHCTOBY 38 paoOTy no Bb!AeneHHIO_paAHOSKTHBHbiX 

npenapaToB, 

nHTepaTypa 

1. raMMa-ny'IH. HaA. AH CCCP, 24 (1961). 

2, C,F,Perdisat. Tables of Experimental Data for E1 Transitions between Bound 
States in Medium and Heavy Mass Nuclei. Preprint, Ur.iversity of illinois, 
July, 1964. < 

3, G,Monsonego, R,Piepenbring, Nucl. Phys., 58, 593 ( 1964) , 

4. O.r.raAellKHll, H.H.nHTos, Has. AH CCCP, cap, <jlHa, 29, 830 (1965), 

5, M.N,Vergnes. J,O,Rasmtissen. Nu:::!,, Phys.. 62'• 223 ( 1965). 

6, Z~Bay, Phys. Rev., 77, 419 ( 1950). 

7. Malmskog, Nucl. Phys,, 68, 517 (19-65), 

8. H.3sonhCKH, naccepTallHSI OH.s:m; .nyoaa 1963 'r.' 

9, Nilsson. Mat. Fys, Medd. Dan. Vid, Selsk,; 29, no, 16 ( 1955), 

PyxonHCb nocTynHna 5 H3AaTenhCKHll OTAen 
18 HOSIOPSI 1965 r. 
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Pac; 1. CxeMa pacnana Dy • CseneHHSI, He OTHOCS!IIlHeCSI K naHHOMY onbrry, 
onymeHhl. Un¢phl B xpy~xax - HHTeHCHBHOCTH nepexonos B nponenTax 

na pacnan. 
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Nco6J. 

100 
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10 

JC 
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20 NK 
Pnc. 2. To'IKH (.) - xpnsaa aanaa)lMBaromnx cosuaneaHI!nnSI ( y-227() (y-665) ~ 155rb. 

60 - . 
TO'IXH (x) - KpRB8H MrHOBeHRhlX COBUa)leHRfi Ha Co , CBSITaSI B TeX ~e 

-IO 
ycnosnax. BpeMenaaa xann5posxa: 3,85 t_O,OS •10 cex/xaaan. 
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Pnc. 3. Cpasaeaae aKcnepn¥eHTanhBWX a TeopeTnqeCKHX sapoHTHOCTett 
nepexonos Tnna El 3/2+ [ 411] ::! 5/2- [ 532] • CnnowaaSI 
KpnsaSI naeT TeopeTnqecKne I G I 21jlaKTopw, nonyqeaabie no 
Monenu Hnnbccoaa. ToqJtH naroT ~icnepHMOHT8nhHble 3HaqeaHS! 
nnll I GE 
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