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C TO'IJ:JI 3pe11B!l CYill9CTBYIOIUBX MOAe.IIeA TpyABO 06J.!lCBHTb CBOiiCTB8 !Uiep nepeXOA-

uoA oei.nacTB OT c<jlepB"!eCJ:BX 11: ne(jlopMBposaullblM A •140-150). ABTOphl, J<OTOph!e 

Ah!TAnHCb BBTepnpeTHpOB8Tb CBOJ!CTB8 ypOBHeA B.[lep B STOll o0n8CTB 11:811: B pAMJ:SX o6o6-

IUeBBOA MOAe.IIB, TAll: H B p&MJ:AX O.[lBO"'ACTB'IBOJ! MO.[le.IIB, CTA.IIIBD8nKCb C cepbe31lblMB 

Ill 
Tpy.!lBOCTHMB. He~~:OToporo ycnexa .!lOCTHr lllBMA , JCOTOphlll1 no.nbay!lcb NeTO.!lOM Hmwna 

x 6apaBA:>Kepa
1121 

ODHCAIIBSI !Uiep n &Toll o6.naCTB J:&J: CHCTeM J:BA3H'IACTBJI, S3&HMOAeli

cTBYJOIUHX C <jloHOBJib!Ull JCO.IIe6aHlUIN1l, nony'IB.II K8'19CTBeHBOe Cornacae p8C'I9TOB Bepo!IT

HOCTeA sneJ:TpOM&riiBTHh!X nepeXOAOB, sHeprJIJ! Jl JCBAHTOBbiX xapaJCTepHCTBK yponaeA C 

SJCCnepBMeBTOM, 

B naaaoli pa60Te B.ccnenonaiDICb cnolicTBa yponaeA OARoro aa Rnep nepexonaoii 

o6n&CTB - Sm 
147 • 

C ROMOIUbJO ABJ'X MArHBTRb!X {3 -cneJ:TpOMeTpOB TB.JUI "1/2 ( r 0 •500 MN B r 0 •140 MM) 

C paapemeBBeN 0,2% Jl 0,1% COOTBeTCTBeRRO B3Y'!A.IIC!I CDeXTp S.IIeJ:TpOROB BRyTpeRReA 

roanepcaa, B03BJIJ:AJOIUHX npa pacn&Ae Eu 
147 

-+ Sm 
147 

• MarBJITBoe none cneJ:TpoMeTpa 

B3Mep!I.IIOCb B CTA6B.IIB3HpOB8.1IOCb MeTO.!lOM DpOTORHOrO pe30R8HC8, 'ITO D03BO.IIH.IIO Onpe-

.[le.IIHTb SReprRB y -nepeXOAOB C TO'IHOCTbJO 0,05-0,1 %, .LlOCTATO'IHO Bh!COJCA!I p a3pew&JO-

IU8!1 CROC06BOCTb CDeJ:TpOMeTpOB .!lAnA B03MO)I{B0CTb onpeJle.IIHTb MY.IIbTHRO.IIbRblli COCTAB 

nepeXO)J.OB 76,1; 121,3 J1 197,4 KSB DO OTROWeRH!lM L 
1 

: L 
2

: L 
3

, 

147 
i1CTO'IIIBJCH Eu 6hlnH nonyqeahl n peay.IIbTaTe o6.1IY'!eiiH!I T&RTanonol! MBmeBJl 

aa caaxpoDBxnoTpoBe OH.HH H nocneAYJOIUero xpoMaTorpaljJB"'ecJ:cro Dhl.!lenenR!I enpo-

nng B3 r&.!lO.IIHRBe&Oli cjlpAJ:ABB CnyCT!I )J.Ba MeC!lAA DOC.Ile o6nyqeBB!I T8RT8.1I8, nparOTOB-

neBRblli T8J:HM o6pa3oM npeAapaT conepJKan IDIIW> Eu 
147 

(24 .!lRll) a Eu 
149 

(90 AReA), 

i1CTO'IRHU BAROCHJIJICb sneJ:TpO.II1l30M R8 R.IIATHBOBYJO RO.IIOCJCY p83MepAMH 20 X 2 MM. 

PeaynhT&Tbl onpeJJ.eneRH!l saeprxl! y -nepexonos 
147 

Eu R OTROCBTenbRh!X HRTeR-

CBDROCTeli J:OUBepCHORBbiX nBBJIA Dp8.!lCT8Bn9Rhl B T86.1IBAe 1. 3aeprBH nepeXO.!lOB B Ramel! 

pa6oTe APeXpACRO cornacyiOTCSI C .[l8HUbiMB )l(enena B .llp/
31 

H 38MeTHO yTO'IRSDOT BX, 

B RRTeRCBBROCTSIX :>Ke aa6.1IIO.Il&eTCSI 60nbwoe paanuque. B o6nacTH M&.llb!X s Hepruli sam 

cneJ:TpOMeTp nyqwe nepeASeT HRTeHCHBROCTh, '19M npa6op C TpeXKpATROJ! <jloJCyCBpOBJ<OJ!, 

3 



IIOSTOM)' MOlKBO llYMATh, 'ITO BBTeiiCBBHOCTB JIKHHA nep&XOI18 76,5 lt9B B llamell pafSOTe 

B3M&peHhl TO'IH&e. npB 9B&prBliX nep&XOilOB CBhiW& 800 X9B B8fSIIIOI189TCSI peryngpaoe 
/3/ 

3aBBliC&KBe BHTeHCBBHOCTeA nBBBll a aamell pa60Te no cpaaBeHHJO c • CnenBaiihHaB npo-

aepxa Cll&ltTPOMeTPA BA npa&HnhHOCTb nepell8'1B OTBOCBTGIIhBhiX BHT8BCHBBOCTell nBHBll 110 
182 

Cll81tTPY Ta B Tb ( B+ C + C' + C") 1101t831U180 'ITO npBISop nepe11aeT BX 6e3 BCXA>KeHHll 

B 061I8CTB 9HaorKll OT 15 110 2600 KSB. 

Cpaan-re.ru.•o •~>~coxas pa3pewaJOmaB cnoco6HocTb cnexTpoMeTpa noaaonBna qacTB'I-

110 p831181IBTio L -IIBHBB ManosaepreTB'IecxHx ••pexo~toa (pRe. 1). B Ta6nxne 2 npH&all~ 

Hbl pe3yllbT8Tbl oupe~teneHBSI MYIIhTHIIOilbHOCTeA TPaX Bepexo~to•. BBAHO, 'ITO ORB corna

cyJOTCH C .ll8HIIb!MH lliaep.llTcjlerepa B .llp/41 
H YTO'IBSIIOT BX0 T8Jt JtBit BBTeHCBBHOCTB IIJIHBII 

TO'IBee OIIpe.ll81lliiOTCll C IIOMOil(blO Cll81tTPOMeTpa, '18M CII8JtTpOrpa<j>a, npB 6nB3XOII pa3p9W810-

Jil811 crroco6nocTH npu6opoa. 

/3/ /4/ 
B paooTax • B3Mepellbl BHTeHcnaHocTB Y -llHHHll 

147 
Eu • 3TO ASGT B03-

MOlKHOCTb OIIp8JIGIIHTb ltOS~BilBaHTbl BHyTpeH!Iell JtOHBepCHB B MyllbTUIIOilbHOCTH nepeXOJIOB 

rryTeM COIIOCT8BII8>1HH BIITeBCH~HOCTell XOHBepCHOB.BblX IIHHHA B y -IIY'I811 (T8fSIIHil8 3). 

HopMBpOBJta npoH3B&.llaHa no E2 -nepeXOAY 197,4 JtSB, .llllll JtOToporo B3liTO TeopeTB'IecJtoe 

3H8'18HB8 a K =0,143. TafSIIHila 3 Tp&fSyeT H&JtOTOpb!X IIOSICH8HBA. nepeXOAbl 857 B 880 lt9B 

118 pa3)181lliiiHCb 8 )' -CII8KTP8o 0.llH4XO MOlKHO CJ18118Tb 38XIIIO'I&HB8 0 Myll bTHIIOilbHOCTH 

nepeXOAB 857 lt9B0 TBK X81t BHT&HCHBHOCTb ero JtOBBepCBORBOII IIIHBB 8 3 pa3a fSOilbrue, 

'leM K-880. npu mo6~>~x npeAnonoJKeHBliX o MYnLTHIIOIIhBOCTB nepexo.lla 880 xaa (E1, E2, 

M1) aa AOIIJO y -nepexo11a 857 xaa OCTa&TCB AocTaTO'IHAB BBTaBCHBHOCTb, 'ITOIS~>~ ][OS~B

nHeHT ][011BepCHH COOTBeTCTBOBan a)[ .llllll nepeXOI18 El. npll 9TOM BBTeHCBBHOCTb y -880 

onpe)I811Bil8Cb 110 RIIT8JICBBIIOCTB K -880 B TeOpeTB'IOCXOMY 3H8'19JIBIO a It" 

AaanorR'IHO o6CTORT .ll&IIO c y -nepeXOJIBMR 933 B 956 XBB. nepBblA B3 HBX 38Me~ 

110 cna6ee BTOporo a ][OJIBepcaoBHOM cneJtTpe. KpaAJIBe 3HS'IeHBB "K a Ta6nune 3 AIIB 

nepexo11a 956 xaa coOTaeTcTayiOT npe.llnORoll<eBBSIM, 'ITO wyllbTBIIOIIbHOCTb nepexo.lla 933 KSB 

a OABOM cnyqae El, a ApyroM - M1. 3AecJo TaxlKe yqTeaa B03MOlKH8B norpemHOCTb onb!Ta. 

3Toro OXII38110Cb llOCT8TO'IHO AIIB Oll8BKB MyllbTBIIOilbHOCTB nepeXOAB 956 Jt9Bo 

Ha ocaoaaJIHH npeACTaaneaBblX a Ta6nHil8X 1-3 peayiihTSTOB aau yAanocb yTo'IHBTb 
147 

cxeMy pacnBJ:ta Eu (pac. 2). Hau6onee cymecTaeHHblM BBIIHeTCB ycTaHoaneliBe rrono-

lKHTenbllol! 'laTHOCTH ypoBHll 1054,6 xaa. YpOBHB c nonolKHTaiihHOll 'I&TIIOCTbJO T8Jt>Ke lla-
145 

DIIIOJIBIOTCB B Sm • noJta BeT Y.llOBII8TBOpBT81lbBOro o61.SICH8HBSI IIPB'IBH IIOSIBII8HRH 

T8KHX ypoaHeA 8 He'laTHC>-KeATpOIDiblX 511lP8X llpB H&6011bmBX SlleprBliX B036yJKAeHBSI. 

CnenyeT OTMeTRTb 6011bruyto B&IIH'IHJIY 

3axaaTa aa ypoae.llb 1054,6 xaa 5/2+ 

fgft •8,0 11ns paapemeaaoro anexTpoHaoro 

3/2+ (BIIB 5/2+ 

Bhi3BaHO 6onbWBM pa31IB'IB8M 8 CTp)'ltTyp& OCBOBIIOrO COCTOSIJIBB 
MOrO ypOBRll. 

4 

5/2+) • 3TO MOlKeT flb!Tb 
147 

Eu • paccMaTpRaae-

,... 

l 

f 

Hcnonb3yB B3BeCTBhle napa 

B 197,4 Jt8B T •1,31•10-9 C81t/ 

nony'IHnB napuRanbHbre uepBO.llbl r 

HBH OTHOCBT91IbHO 0119HOK BaliCJtO 

HaTeHCHBHOCTB anexTpOHHOI 

liBJUIIOTCSI pe3yllbT8TOM Onp&ll81I8. 

IIBil8 5) • ./lOIIB 31l9JtTpOHHOro 38X 
+ 

BHTeHCBBHOCTB JtOMIIOH&HThl {3 • 
/9/ 

nep&XO.llOB , XOTSI 9TO nepeXOil 

llOB H8 YPOBBB 121,3 )[98 (0,10%. 

CTBYJOWBG 3H8'19HHSI K/ {3 + - 17( 

XOilOB - 210 ! 3Q B 410 ; 50 • 

TaOpGTB'I&CJtOro paCCMOTp8HBll 38 

1. F.J.Shima. Nucl. Phys., ~ 657 (1964). 

2. S.Yoshida. Nucl. Phys., ~· 380 (19 

M.Baranger. Phys. Rev., 120, 957 (1 

3. )I(.T. )l(enea • .llaccepTWSI • .Ill 
H.BB311, K.fpoMoa, E • .llJKeneuo 
25, 1101 (1961); Nucl. Phys., 
B . .ll>Kenenoa, )!(. )l(enea, B. Ka; 

10 • .H38RilXBA. npenpBHT OH.HH 

4. C.E.Scbwerdtfeger, H.j..Prask, J. W.M 

5. H.M. AHTollbeaa, A.A. B8.lllllnoJ 
B.E. CMBPHOB. )1(3T<I>, .1Q., 23 I 

6. J.F.McNulty, E.G. Funk, J. W.Mihelich 

1. O • .ll. KoapBrBH, r . .ll. naT!>IW9B, 
H3a. AH CCCP ( cep. <jma.), ; 

8. 3.E. Eepnoauq, !O.K. fycea, B.: 
(cap. <j>aa.), ~ 221 (1962). 

9. H.M.BaH.ll, n.H.3~>~pBHoaa, Uu11 

10. K • .H.fpoMoa, )I(.T.)I(enea, Ky. 
OH.HH, P-2166, .lly6aa, 1965 : 



1a 76,5 ][98 a aamell pa60Te 

' aa6ltJOAaeTCsr perynsrpaoe 
/3/ 

ReBHJO c • CnenBallbaasr Dpo-

.a~x BBT9BCH8BOCT911 nBBBII HO 

op nepeAaeT ax 6ea ac~eBBII 

nTpoueTpa noasonwna 'IBCTII'I

puc. 1 ). B Ta6mme 2 DpRneAe-

OAOB, BBABO, 'ITO OBll corna-

TBI ][&I BliTeHCBnHOCTB nBRBII 

rporpa<jJa, IIJ>B 6nBa1Coll paapemaro-

147 

111111 Eu • 3ro Jl&eT 803-

B MYllbTBUOllbHocTB nepexoA08 

I B y -Jiy"'ell ( Ta6nana 3). 

][OTOporo B3SlTO TeopeTB'IecEoe 

eRBII, nepeXOJibl 857 B 880 ][98 

:nro'I&BBe o MY~ bTBUOllbBOCTB 

toll liJUI1I]( 8 3 paaa 60llbme, 

1 nepexo)la 880 11:38 ( E 1 , E2, 

BBT9BCBnBOCTb0 'IT06bl ][09~B

lpB 9TOM BBTBHCBnBOCTb y -880 

Y 3H8'19Hlll0 a z;.• 

6 ][9n, nepnbll! Ba BRX aaMeT-

"x n Ta6JtHne 3 AnB 

~TBnOllbaocTb nepexoaa 933 K98 

303MOlKB8lZ norpeWBOCTb 0Ub!T8, 

nepeXOA8 956 IC3B, 

T8TOB H8M YA&nOCb YTO'IBHTb 

£Bn!leTCB ycTaaonneaae nono

~nbRoli '19THOCTbJO T8][)1{9 H8-

bliCH9liBSl Hpll'lllll ROIIBnQllll!l 

x 9ReprB!IX noa6y)l{)l.euasr. 

1 paapemeaaoro sne][Tpoaaoro 

5/2+), 3TO MOJKeT 6L!Tb 
147 

IHBlZ Eu • paccMaTpanae-

:J 

1. 

I 

Hcnom.3ysr B38&CTB~e nepBoA~ nonypacna.o;a yponaell 121,8 Jl:98 T •3,3•10-
10

ceE 

B 197,4 ][98 T •1,31•10-9 C9][/
8

/ B BHT9BCH8HOCTB B t.tyllbTBUOllbROCTll nepeXOJI08, U~ 
nonyqanu napuaanbHbre nepuo.n~ nonypacna.11a an11 3THX ·Y -nepexoao8, PeaynbTBTbi cpaaae-

HH!I OTHOCHT9llbHO OU9UOK BaliCKOn<jla-MomKOBCKOrO HpHB9.119Hbl 8 T86nHn9 4, 

147 
HaTeBCBBBOCTB 9nexTpoauoro aaxsaTa, noxaaaRIILie aa cxeMe pacnaaa Eu 

SlBliBIOTCSl peaynbT8TOM Ollp9.119li9RIUI 6anaHC8 HBTeBCBBBOCTell All If K8)KJIOro yp08BSl ( Ta6-
147 

nBll8 5), llonsr 9li9ITpOBBOrO aaXB8T8 88 OCB08B09 COCTO!IBlle Sm onpe)leneaa no 
+ /10/ + 

BBT9BCH8BOCTB IOMUOII9BT~ f3 -CU9JI:Tp8 B OTBOW9RBJO K/fl -90 AIISl paapemeRRNX 

nepexoAoa
19 1, XOTSl sTo nepexoA nep8oro aaDpemeosr. 3aa!l HRTeRcB8HOCTB {J+ -nepexo

ll08 Wl yp08Bll 121,3 Jl:98 (0,10%) B 197,4 IC98 (0,13%), Mbl MOJK9M onpeaenBTb COOT89T

CT8YIOWB9 aaaqeaasr K/f3 + - 170 u 160. TeopeTB'IeCICHe aaa'leBB!I Ansr paapemeaablx nepe

xoAOB - 210 !_ SQ B 410 :!: 50 , nony'I9Rllbl9 peayllbT8Tbl MOryT 6b1Tb noneaRblMB Jlll!l 

TeopeTB'IeciCoro pacCMOTpeaBsr aanpemeaaoro 9nexTpoaaoro aaxaaTa n B.llPSX. 

1, F.J.Shima. Nucl. Phys., ~ 657 (1964). 

2, S. Yoshida. Nucl. Phys., ~· 380 (1962); 

M.Baranger. Phys. Rev., 120, 957 (1960). 

n u T e p a T y p a 

3, )I(,T, )l(enea, llsccep·r;;:(BSl, llyiSaa, 1964; 
H.BaaH, K.rpouo8, E,ll)l{enenon, )!(, T, )l(ene8, 10, 51anBil][HII, Han. AH CCCP ( cep.<jllla.), 
~. 1101 (1961); Nucl. Phys., ~. 120 (1962); 
E. llJKeltenon, )!(, )l(ene8, B. KanBHBBICOn, A. KyApliBnena, H. neoo)len, 10. Mapeen, 
10. 51anH!l!(BII, npellpBBT OHfiH,P-2161 , lly6aa, 1965. 

4, C.E.Scbwerdtfeger, H.J..Prask, J.W.Mibelich. Nucl. Phys., ~· 168 (1962). 

5. H.M.ABTollbeaa , A.A. BamBno8, B.c.n)l{enenon, K.r.Kayu, 
B.E.CMllpHOB. )1{3T<I>, .1Q, 23 (1961). 

6. J.F.McNulty, E.G.Funk, J.W.Mihelich. Nucl. Pbys., ~· 657 (1964). 

A.<I>.A. Mellep, 

7. o.n. Konparaa, r .n. naTJ>IW98, r .A.lloanapeHXo, A.<l>. HonropOAOB, r .H. Cb1'1B][08, 
Han. AH CCCP ( cep. <jllla.), ll, 263 ( 1963). 

8. 3.E. Eepn08B'I, !O.K. rycen, B.B.HnbllB, B.B. HBXBTIIB, M.K.HRIBTBR. Han. AH CCCP 
(cep. «!>aa.), ~ 221 (1962), 

9, H,M,Baa.o:, n.H.3~o~pBBona, Uaa 'i!!B-*YII. H;m, AH CCCP (cep, ljlwa.), ~ 1387 (1956). 

10. K.51.rpoMon, )I{,T,)I(enen, KyHb CBB-naiiR, r.Myaaollb, Xaab IIJy-*YHbo npeDpBBT 
OH51H, P-2166, lly6aa, 1965 r. 

PyxonHCb nocTynana 8 BaAaTellbc~all OTAen 
14 BJOnll 1965 r. 
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Yy~•r•no~•aocrK Kf 

T a o ~ • I! a 

3Bepru y -oepeXO~OB I IBteBCIBBOCTI BOBBepCIOBBBX ~BHI Eu 
147 

' nepexo~ 

Hau ~aaaae 
E y /K~B/ 1. 

Hau Aaroneaa Je~eB H ~p. ~Baltl Ha .. .A.Bron- Jeua • bep~r- KoBpUIB I 76,1 0,43,!0,04 
~8RBH8 H ~p. • ~./ I ~88118 eaa ~p. ljlerep ~p. l 

IIIBep~rljle- • ~p. • ~p. 121,3 o, 13,!0,02 
/5/ /3/ rep • ~p. 

/ 5 / I 31 / 4 ,8/ /4 ,6/ 171 197,4 >100 

76, 1,!0, I 76,5,!0,3 77 76,4 K 40,!5 - 100 120 55x) 50 ----
L, 5, 3,!0, 5 
L a 7,6,!0, 7 I5 I2 
Lm 7, I,!O, 7 

Oopuuen•e 1 

I2I, 3,!0, I I2I,Q!0, 3 I 2I,Q!0,4 121,8 K 450,!40 480,!30 500 565 500 r -oepexo~ 1 
XX 

Ll • L D 73,!7 78 82 82 1 • y 

LUI 10,!1 

197, 4,!0, I 197,6,!0, 3 198,0,!0,6 198, 1 K 100 roo roo 100 roo 76,1 40 ,!5 2,6 
L 1 + Lu 2J,.:J 30 26 25 I2I,3 450 ,!40 88,!10 

L m 10,!2 197,4 roo roo ------
601 , 5,!0, 3 600,!2 602,0,!2,5 600 K 2,0,!0, 2 I, 9,!0, 2 2, 5,!0,3 2,9 2, 0 

L 0,29,!0,04 0,4,!0, 06 0, 3 601,5 2,0,!0, 2 33,!4 

677. 5,!0, 3 676,!2 676,0,!2, 5 680 K 2, 3,!0,2 1,8+0,3 2,6,!0,3 2,9 2, 0 677,5 2,3,!0,2 40,!10 
L 0,33,!0, 04 o;5.!0,07 0, 4 798,7 0,47,!0,05 23,!5 

857,3 O, 10,!0, 02} 
798, 7,!0,4 800,!3 800,!3 BOO K 0,47,!0,05 - 0,3 o, 76.!0, oro o,n 0,3 880,3 0,03,!0,01 18,!3 

857,3,!0, 5 - 856,!3 862,!8 K O,IQ!0,02 o, 17,!0, 03 933,2 0,07,!0,02} 
880, 3,!0, 5 - 881,!4 - K o, 03,!0,01 0,08 0 , 13 955,8 0,42,!0,04 

35,!4 

933, 2,!0, 5 - 932,!4 - K 0,07,!0,02 o, 17,!0, 03 1077, I 01.50,!0,05 30+4 
955, 8,!0,4 957,!4 957,!3 957 K 0,42,!0,04 0,56,!0,08 0, 84 -

II96,9 0,01 } 1077' 1,!0, 4 1080,!4 1078,!4 1079 K o, 50,!0,05 o, 72,!0,08 o, 75 
1256, 1 0,04,!0,01 9 

i. 0,06,!0,02 O,IQ!0,02 1331,7 0,02,!0,01 
II96, 9,!0, 7 - II99,!6 II95,!12 K- o,or 0, 034,!0, 08 
1256, 1,!0, 7 - 1256,!5 1250,!10 K 0,04,!0,01 0,080,!0,015 
1331 , 7,!0, 7 - 1332,!6 D 26,!IO K 0,02,!0,01 o, 030,!0, 008 -' x) a• .,I;.IJI r 197,4 npliR 

xx) 1 r B3Rrll 13 paOor .ie.le 
1055 K < 0,01 
II21 K < 0,01 
DI8 1320,!13 K < O,OI 
1453 1454,!7 1448,!!0 K < O,OI o, 025,!0, 08 

- - ----
X ) JlHq1c~eRO 113 OTROI8Big L 1 : L 2 : L J . 
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147 

sepc•oaawx ~a•l w 

I e 

IU9B 1 
~p. 

/ 3/ 

120 

500 
82 

100 
26 

2,5_!0,3 
0, 4.:0, 06 
2,6.!0,3 
o;s.:o,07 

O, 76_!0, OIO 
0,17_!0,03 
0,08 
0, 17.:0,03 
0,56.:0,08 
o, 72.!0,08 
O,IQ:0,02 
0, 034.:0,08 
O,OBQ:O,OI5 
o, 030;!0, 008 

o, 025.!0, 08 

/ 4,8/ 

565 

100 

2,9 

2,9 

0, 71 

0, 13 

0,84 
0, 75 

171 

50 

12 

500 
82 

roo 
25 

2, 0 
0, 3 
2, 0 
0, 4 

0,3 

nepexo~ 

76,1 

121,3 

197,4 

Ha.. ~8Jiawe 
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