
37 Ron. 

Dfi 11 8AMH8HH-bl M 

MHClMlYl 
RA8 PHbl X 

MCCneJlDB8HMM 

AYfiH8 

I 

Pen 8K TOp E ~ K. Axc e ao aa , MaKeT H. A. KHCeJIeBoH. 

nO.n.nHCaHO B tIeQ81'b 13. O1 .88 r. 
(J)Opl'd8T 60x90j16. Otpcernaa nesars. Yq.-H3.nJlHCTOB 2,06. 

Tapasc 425. 3aK83 40098. 

/-/ ' r;o P4-87-917 

B.A.AJlHKOB*, X.H-.Ba,naJlOB, H.BaBpbIll(YK, 

B.O.HecTepeHKo, A.B.C~KOB 

o PORH KOPHORHCOBA 

~ KBA3HqACTHqHO-~HOHHoro B3A"MO~EACTB"A 

np" onHCAHHH BEPOHTHOCTEA El-nEPEXO~OB 

B HEQETHYX H30TOnAX Eu H Tb 

Hanpaaneao ia }f(ypHan 'IZ.Phys.A. - Atoms and Nuclei" 

*HaY4HO-~ccneAoBaTenbCK~~ ~HCT~TYT np~KnaAHO~ ~~3~K~ 
TaWKeHTCKoro rOCYAapCTBeHHoro YH~BepC~TeTa, TaWKeHT 

H3,naTenbcKHH ornen 06õe.UJiHeHHOro HHCTHTYT8 anepasrx HCCl1enomUUfH. 1987 
,lly5Ha MOCJ(OBCKOH 06naCTH. -~ .
 



r 

, ~ 

f 
.---_. ----

r I
1\ 

l 

I 
~( 

r. BB8,Itelme 

IIpRBe,IteHHbIe BepoHTHoCTH E1 ( t:> K =O) -nepexonos MeJJQ:J;Y HHSKDJIe

~ COCTOíIHIDIMH H8'tIeTHblX ;n:eillOPMHpOB8HHIDC anep c 155 s A s 175 
HMeIDT c YBeJm'tIeIDIeM A , rrOMRMO JIOK8JlbHIDC <PrrYKTY8UR~, ,ItOCTlU'8.DIt1DC 

,ItBYX rro.PH.D:KoB, oómym TeH,It8HlJJDJ K YMeHbmeHHIO OT 8 ( E1) - Io-5e 2 b 
,Ito"'IO-8 e2 b , B TO se BpeWI KBKoit-JmÓO fIBHO Bll,IteJI8HHO' CJ/IOTeMaTRllliOCTH 

B noseneaaa E1(I t:> K I=1) - nepexonos ue Hs6JIm,naeTCH ri. 
B paÓOT8 lI! YKaS8HH8H TeH,IteHIlWi,UJI.R: E (t:> K = O) - nepexonon 

CBR:SbIB8eTOJi c H8JIJII1meM oKTynOJIllHHX BlIÓpaII;HOHHHX .KOMIlOHeHTOB B BOJIRo

Bl:lX !pyH.KUWDC He'll8THHX anep, TOT tpaItT, 'llTO OmnOJIbHHe BRópa:uaoHHHe 

KOMIlOHeHTbI lITpalOT Hap.HJXY c KOpHOJmCOBHM CMenmBaHHeM ÓOJIbmyl) poas B 

HlmÓOJIe8 ÓHC'l'PbIX E1 - jepexo,Itax B He'tIeTHIDC ,Ite({>oPtrmpo:eamua JI.nP8X, 
H3BeCTeH yxe ,It8BHO 11-5 • O.n:aaKo MHKpocKo~ecKHe no~o,ItH ~ ODHca

HIDI E1 -nepexonos npa O.n:aOBp8M8HROM Y"CieTe CM KOpBOJIlllC8 II .KB8311'llBC

TH"tffiO-<PoHOHHoro BSaHMO,Ite~CTBHJ{, npasonanero K nO.fIBJIeHID9 O~nOJIbirn:x 

KOMIJOHeHTOB, tpaKTHlIeCI<R OCT8JIHCb aa ypoBHe 60- x ronos/ 3 , • 
COBpeMeH1UÚt ypoBeHl> paSBHTIDI MHKpocKOIDrItleCKOa reopsa anpa 11 

nOHBJIeHHe HOBHX 8.KCrrepHMBHT8JIbHHX ,ItaHHHX BH,ItBlIr8IDT ÓOJIee BHCOKH8 Tpe

ÓOBaHWI K OIIHcaHmO E1 - nepexonoa, Ha.Pf!,ItY c OKTYnOJIl>HHMH KOMIlOHeHTa

MH B BOJIHOBbIX WHlO.JJ:'U{X He1{8THbIX anep H8,I40 Ylfi!THB8Tb .KBa,ItPYIIOJIl>~e 

KOMIIOH8HTH, KOTopHe. KBK C8mc xopomo H3BSCTHO (CM.', H8IIPBMep, 6/), 
Jm7.UI1OTCH qaCTO ,ItOMmmpyxllt'IDom cpena BllIÓpaUHOHHWC KOMIlOHeHToB. BHtDllo
aeaae 8 (E1) - BeJmtDIIH B HelleTHHX anpax Heo6xo,ItilMO YBR:SHBaTl> c OIm

caaaes cnezrpa IDl3KOJIeJ1t8IIlHX COCT<>JIIUII BTHX H,ltep, a Tarole c OIIH08.HBeM 

B (E1), - BeJmlllIR B lleTHo-'ll8THOM OCToBe. Tpe6yeTOJi BCCJle,ItOBST!I poJI!I 

8JIe.KTpneCKOI'O I'lU'aHTCROro ,I(HnOJIl>Horo' peSOH8.HCa (tIlP), BJI.lmHB9 KOTo

poro aa E1 - nepexons Mew HH8KOJIeJ!t8ll{m&P1 COCTQ~, RCXOJtfI H3 

OÓntRX cooopaaenaâ, Mon8'!' 6HTl> BeJDIKO. B pacorax /3,41 8TH sonpoos BC

CJIe,ItOBaHI:I ae ówm. coraaoae peSYJll>T8TOB paC1{eTOB 13,4/ o 8KcIIepnmH

TaJI!lHI:lMB ,~ TaRX8 HeJI!lSH npBSH8Tl> y,ItOBJIeTBOpBTeJIl>HHM. He,It8BHo 

B paÓOT9 7 ówm npe~OTaBJIeHH p6SYJI13T8TH BlftmCJIeHd B ( E1) B He

'tIeTHHX ,It~pampoB8HHHX HJU)8X, r,ne elWlH Y'll'1'eHhl BS8HMO,IteloTBKe KopBOJIB

ca, a TaIClO KBa.Jl.PYIIOJILHHe 11 oK'l"YnOJI!dlHe Boselyz.neHIIJI 1I9'l'Bo-llenoro 00

TOBa. O,IUl8RO B 9'l'BX pacxerax 61:UI8 orrymeHa BamiaH KOJIJIo.KTÍmHaR 1IaClT:& 

MBTplAHOro 8JIeM8BTtl E1 - nepexoaa, COOTB8'l'OTByDlt8JI, OJtH$HOHHOMY 

nepexoJtj' 11 onpe,IteJIJm!laR: oeaosaoã BM8Jl 0'1' OR'l'JnOJI13HHX KOMIIOH9HTOB 000

TOJIHlI1!. 
T8KHM 06paSOM,H8spena sQ.n:aqa o TaROM MBRPOCROnHq80ROM olIBca


HIDI E1 - nepexonos B He-qe'JHHX .ne((x>p!mpoBa.HH1lI;X HJUl8X, ltOTopoe ÓH O,lt


HOBpeMeHRO Y'mTLtBaJ.[O ROPHOJIHCOBO H KB83lJ1i8C'flJq}io-({loHOHH09 BS8mIJO,Itel 


CTBWi, a T8.RJU) y,n:OBJI9TBO.PfDIO COBpeM9HH.HM TpeelOB8Hl111Dt MlilRpoo.KOxmqeo


ROI TeoPBHo PemeHED 8'1'01 sanaqz noc~eHa H8CT~aH pa60T8. laR 6y~
 

981t;;h;lC t; hl.,;:t mfCTInyrI 
ijS~!/!i;.U ~~C~J:~~~:~BnunO 
6~bjF'n) I ,.,.i A 
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,ne'f B1t1tIlO B3 ,It8Jlldlellllero.cOrJl800B8BHHe DltpoCBOIDAeOKlile paa1l9'l'H upne
t, 

.1leBHHX Bepoll'l'HOC'fel E1-nepexoJtoB B 1I8THo-lIe'rBHX li H811BTHHX ~ ROOSlT 
MHOl'OSTanmdt X8pa.K'lep, npB aTOM CJlODOOn MIlltpoCKOIIlAeClQlX paC"lO'1'OB 
S80T8:B:1IJ1e'l nO.7lDSOBaTDWI onpe,lteJleHHHlD[ .n.PB6JnmeJIBJDIII, npeHedpera'rD 

psmOM a@1eRTOB. I109TOMy rJl8BHoI I.J.,eJlH) Hao'rOJIlltel padOTH dwro ae CTOJ[J

so nOJIylleHHe xopomero KOJIB1leCTBeHHoro OlIBcaHBJI El- nepeXO,ltOB B lIeT
HO-lIeTHHX B HelleTHHX SJ.tP8X, CROJIDKO ,l(eI«>HCTpaDJ1fI OCHOBHHX R8l1eC'l"BeB

ma 9~R'l'OB, BOSHBK8IJIUD[ npa OAHOBpelleHHOM ,TiãTe CU KoPHOUC8 B 

KBa3B~OTHtIH<>--qx>HOHHOro B38BMOJtelC'lBBH B Helle'fBOM JJ,lU)e. B BHB:BJ[ellBe 

pa;na npodJIey. ae Hame~ nosa osoero pemeBBJI. 

ll1IJI paOlleTOB HaMB Bon~:&S~C:b ,llBB JmJteJIB: He8,1tBa6aTlAec1tWI 
BpaD(8T8JlDH8ft MO,lteJID (HBM) , 9, OIIB:GHB8III(SS PO'f8J]JlloHllHA oneR"J.'p o 

YlIeToM B8~o,nelrBIUI KoPUOJIB08, B .KB881A8C'lB1JHo-(x>HOHH8Jl IK)JtBJI:& 
r 
i 'li 

JI,1ij)a (Katvt) 1~I2 , Jl8DIt8Si MIlIKpooKOIDflIeoROe omtC8IDIO HepoT8~ommx 
B036y~eHBI. CJIe.ItYe'l nO.IrlepKHY'1':b, lITO RAI xopomo 88peROlm1JJ(OB8JUl 00611 

n.PB BOCJleJtOB8HD MSOrJIX cBoloTB HJl8ROJ18Z8DlHX H8po'r8IlJ[OllllHX ooo'lOlllml 
KaR 1ÜiTUo-lIITHHX , 'faR B Heqe'lHHX ,n8WOpmpoB8HHJIX HJtep. 

BlABCJleHBJi npoBOJtBJlBO:b .wuI EI-ne,pexo,noB IIYJG' COO'1'OR1DIJIJIB po1'a
I!HoHHol nWIOOH 5/2- [532} li COCTOfIIDUDIH nOJIOC 5/2+ [418] (nopoxo,llH 
o !::. K = O ). B 3/2+ [ 411] (nepexoJtH o I 6K1=1 ) B H91l9mo-u,poroHHHX 
SIJUlaI 153,155Eu 11 155,1.57T b • BHdop YR88ammx EI-nop8XO,ltOB 
o6YCJIOB1IeH TeM, lITO, Ia1K ncsaeaa 8H8JIB3 B no,1tXo,A8X 'l'BIIll HIII. J1Iti'1' 
TOJIDRO onapHB8HHJi 11 BS8l!W>,neICTBIVI KopaOJlJlC8 ne D OOO"fQ!DlD O6'LJIc-
HBT:b HaCSJm,n8eyYll CHlI:bHYD"YCROpeHHOCT:b" nepexo,nOB 5/T 5/2 [582] -
-+ 5/2+ 5/2[413}oàK=O 11 "S8.JlepJI8HHOCT:b" nepezoaon 6/T 15/2[532] -
-. 7/2+ 3/2 [411] B 5/2- 5/2 [532]~ 5/~ 3/2 [411] o I~ leI-I. 0rJm1D8 

Teope'rJllleCRHX sHalle1Ufl OT 9KCnepuMeH'laJIldIHI ,ltOOTBmaT OJtOOIt ~ no / 
PJI,1tROB. &la npo6:llsMa o6~ac:b T8KB8 B ooaee píWIIU p.1CSc)Irax'2,3,5,9. 

attec:b' He06xo,1tHMO H8,pw c BS8HMO,ltelC'l'BBeM Kopuwmon Y1D!TUBOTIJ K88811

qaCTlflmO~HOHHOe B38BMO,ltelcTBBB, llTO,.K8K dY,lteT nOJUlDOJIO lIDO •. BBP
.n;mIaJI1lHO YJIY'IlIIaeT COrJlaCBe c 9KcnepmaeH'l'aJI:LHHMH JtOIIJIJAm. 

2. OCHoBBHe ,paBHeHBSI no.nxO,lt8 K~ i: HBM B ,ne'l8U pootJ8ll0D 

2. I. llOJlHHl I'8MIrfJID'rOHH8H B OJlHo(fJoHoHHHe COO'1'OJIJUtJl ll8mo
qeTHoro OCTOBS 

PaClle'fH npoBOJtliU1HoD o I'8MB11LTOHBaIlOII 

. H = H in t r + H r o t , . (I) 
l',lte H i n t r OIIBOHB8,T ~~HHBe HBpoT8mtOmmo DOSCS:PJtemuI neqUT
ma Jijlep B paMK8X KAl 10 , a H r o t - poT8IJJlomme BOD~OJDIJI 
B olE~e oocTOJIHd BCJI8,ltOTBBe B38J11«),nolo'lmUl I{opmD08 B pmmax 
HBM /8,9/. 

,rmmn::bTOlDlaH BHYTpeHHJIX 'B086~eBBl 

Hjntr=Hsw + Hpair+ HM M (2). 

2 

... 

Ta6Jmua I.	 IlapaMeTpU nOTeHIUlBJla CaROORa - By;ltoa 

~ Heth'poHHol H nporonaoâ O,D;HO'tlSC'lTIlUiX 

OXeM 

5i,rij)0 RO'CPM Vo,M 38 ée,cjJti «et>M1 
.,820 ...84 0 

153Eu.
N 

Z 
1,24 

48,2 

59,2 

0,39 

0,37 

1,67 

1,69 

0,250 

0,250 

0,077 

0,060 

I55Eu. 
N 

Z 
1,24 

48,2 

59,2 

0,39 

0,37 

1,67 

1,69 

0,270 

0,270 

0,076 

0,068 

155T b 
N 

Z 
1,24 

48,2 

59,2 

0,38 

0,35 

1,63 

1,63 

0,245 

0,242 

0,049 

0,042 

157Tb 
N 

Z 
1,24 

48,2 

59,2 

0,38 

0,35 

1,.63 

1,63 

0,269 

0,263 

0,062 

0,046 

oo.nep>DIT cpsnaee noae Hsw B B~e O,ItHOllaCTH"lliOro nOTeHIJ;H8JI8 CaKOo

aa - By,IJ;C8. MOHOnOJI:bHOe onapanareasnoe B3aHMO.neloTBHe Hpa i r B 
ESOCKanHpHOe 11 H30BeKTopa08 ~~:&TRIIon:&-MYnDTBllonbHoB B3aHMo,IJ;eloTBBe 

H M M c AJA- = 10,11,20,22,30,31,32. 
HCITOJI:b3yeMHe HaMR napaMeTpU nOTeH~ana CaRcoHa - By,IJ;oa npHBe,IJ;e

HU B Ta6~. I. Be~HlIHHU rrapaMeTpoB KBanPYITon:&Hol H reRcanexanonLHoft 

~e~pMaUH~ ITonylleHU Ha oCHOBe 3H,q8~ft COOTB8TCTBYromHX MOMeHToB Q2 
H Q 4 , paccsaraaasx B pa60T8 I3. O,I(H01l8CT1PmId cnexrp 6p8JIc.H OT 

.nna nOTeHU3a~hHol RMH .no 8HeprHH + 6 MsB. KOHCTaHTU OITapHBaTe~hHoro 

B3aHMo.nelcTBHH rro.n6Hpannch no SRCnepKMeHTan:&HHM napHHM BReprRRM. 

8H8prMM H BOJlHOBHe WYHKUaH O.ztHO~HOHHHX COCToHHHl 1l8THo-lleTHoro 

ocTOBa HaXO.ztRnHCb B npH6HHXeHKH XaOTH~ecKRX ~3 (rrx~) c H30CK8PJ!pHHMB 
MyJI:&THllOJIL-MyJIbTIDIOJlLHHMH CMaMR c}..y = 20,22,30,31 H 32. I\oHCTaH

K
TU MY~:&THITOJIb-MYJI:&THIIonbHOro B3aHMO~elcTBHH llo.n6I1paJIIIC:& no H3BeCTHHM 

1t
H3 aKCnepHM8HTa SH8prmIM HmKaInmx HepoTalUIoHHHX cocrosaaã c = 0+, 
2+, 0-, 1- 11 2- • 

2.2. BepoHTHocTII E1-llepexo.n;oB B -qeTHO-lleTHOM OOTOBB 

B pane pa60T npeznoaaraerca, lI"l'O aa sepoaraocra EI-nepexo,u;oB 

o HH3ROJIeJKa.llU!X cocroaaaã c K" = 0-' H r, I'eHepHpyeMWe oRTYnOJI:b

OKTYnOJI:bHHMH OR1I8MH, OKa3HBa8T CHJI:bHOe ~8 "XBOOT" I'l'IraHTCKOro 
nanoasaoro pe30HaHOa (CM•• HanPHMep,lI ). Ha HB.IlI B3rJ1fI,Il, ara TO'tlKa spe

HID! rrosa ae HM8JIa HarJIJt,roioro MlIRpoCROTJHlIeORoro 0600HOBaHBJI, BC BWI

ROM cnyllae ~ 06JIaCTH H3y~aeMHX HaMR ~ep. C ~JI:&ID HCCJIe,IJ;OB8HHH 9TO

ro aqxpeKTa MaTplPlHHe M8MeHTU E1-nepexo.noB c OOOTOHJUltlt c K" ::: 0- H 

1- B lleTHO-lleTHOM OCTOBe B1ilmCJIJJJ.IliIOb H&m o HCnOJIb30B8Hi1eM .KaK H300Ka-. 

JIJIpH1:lX oKrrynOJI:&-ORT'yno.n::&HblX eM, TaR H H30BeKTOpHl:lX H H300KaJIJipHHX ,1J;B

:J 



nOJI:b-)tHIlOJIbHllX GliJI. MeTo,JUlI'IeCIGIe paC'IeTU rrOI<aS8JIlI, trro HCnOJI:b30B8.HHH1l 

0,nHolJ8cTJtIlIHHil 6a3HC ~OCTaTOtIHO mapos ,IJ,JIH HsyqeHM BJIIDIHM I'JlP, R lJTO 

liSOBeKTOpHID..m OKTYnOJI:b-oKTYIlOJI:bHHMIII CRJIB.M1I MOeO IlpeHedpe'Clh. KOHCTaR
(1) 

TU RSOCKaJIHpHOrO II lISOBeKTopHoro ~nOJI:b-~IlOJI:DHOro B8aHMO~eaOTBHH de o 

:H ~~1) rrO,I(6BpwmC:L TaKJiIM 06paSOM, lJT06U BOCrrpoH8BeOTB enepreTli"lleO-

ROe nOJIOJteHHe rJIP l! as YCJIOBHJI paBeHCTBa HyJm nepnoro pememm ceKYJISIp

aoro YpaBHeHiUI.ITOCJIe.n:aee YCJIOBllIe npe,ItC'faBJllIeT coooã pacnpoorpaaenaaã.ao 
,ItOBOJI:DHO rpy6Id np:aeM Bu,neJIeHIDI ,n3XOB1:lX npm.moe1.l. OBSlSs1UlHX O Hapy

meRReM TpaHCJIJnU![OHHOI mmaplIaHTHOOTR ra.MIit1I:bTOHl!aJla. ITpuu8Helme TOlJ-

HIiX MeTO,I(OB B~eJIeHIDI YKaS8HHIlX ~XOBHX IlpRMeCeit (CM. ,Hanpl:!Mep ,II5 ,I6/) 
np:a O~OBpeMeHHOM Y'IeTe .mmOJ1h-~OJIDHHX 11( 0It'1'YIlOJIb-oRTYIIOJI:L

HHX CM oymecTB8HHO YCJIOJtHBJIO 6u paOlJeTH. 

IBMwI:&TOHllaJI !IX~, BKJIlDlJ8IOIIGÚÍ O,ItHOBpeMeHHO B8altMO,IteftcTDltSI O 1'83

HHMH 8H8lJeHBJiMH .À~ li Àl. l!I Omm8KOBHM 3HaqeImeM jAo (}..j4- CI ro 11 

30 ~ .i\.y- = rr II 3I), BHpaJE88TOSI xepea oneparopa !IX>IloUOB B BB

lJ.e/r7/ : 

H <p == 2: ,c B (qq o )_ l :L :L :L {(d:?().jA)+ae(.À]-lI)(o>..rto}.pl O>')A-tO},fe' 
nc q "'tI 8H,Al.Ô te' Q 1 N N + Z Z ) + 

(3) 

+ (~l:y.t) _ c;e(;JA))( d'~~ ott: oi t 
O~f)} (Q}.t + Qjlt ) ( Qfr: + ajH' I , 

~e 

},.J'e ~ AJA f1t fAe o ==" 1+ ~Mo,O 2: fq q U q q (4J q q -+- lfq q l , ( 4) 
1:' J . q1 q ZE 'L' 1 2 , 2. '2. 1 1 

+ 1 {fie + ~ f1t '" } (5)Q,Fe == 2- 2: 'Vq q A [q, q2.f I - LPq q A ( q, qz -f ) 
q,qz 1 2. ' ~ • 

8.zt80:6 A+ ( q1qz.f ) • A ( q1q2.f) li B (q1 qz. f ) - onepaeops TmIa cx:~ eX. i . 
+ ~ , ~ 

()(q2. o: q1 li d q1 cx q2. ; d.q- onepaTop poJrJl8HiU1 O.nnO.ltBa81A80'lTmOro ooc-

TOJIHJUI q ; q =6' q ,K =Õ K , f z: «r • K - npooItmIJI ymoDO

1'0 MOEHT8 aa 001» OBMMe'1'pmI sr.npa; K ~ o • .p ;;l o • ~ C1:t r 
V - 8Hall K BJDI'y , ; _f - HOMep IJX~ - IfoHonR o ;rtBHllHM 8HB

1I8HJ11ell jJv ; Uq,q l = !Jq,Yqa.+ Uq2.Vq1 ).. r,Ite U q u V q - ltOOO)
t&IJ;B8Bi'H npeoopasoBamUI BoI'OJll)6OBa. f qflq 2, - OllHOqao'.lTDlHl Ma'lp1lq

HHI MOERT 0'1' OD8p&TOpa f -r= rI. ( Y>'1" ~ (-1 ( YÃ-!') (1+ 5j4,o )-1 'q1~ 't' • -OYM
IlllpoB8HB8 TOJ1DltO DO HeATpoHHHM (t( == N I UH TOJIl,KO IIO npo'1'OBHlAf 

4 

IT ::: Z) COCTosr:HmIM. Boe ,!tpyme /llOPMYJIH, ueooxonasere ,lJ)UI/ ~OlleTOB 
B paMK8X sroro paonapeaaoro Ba.PHa.HTB !IX(J), ~a.BN B paooee I • TeM 
ae nOKaS8HO. 'q'l'Q B OTJIItNHe 0'1' 06meupmiffToro sapaaara ~ .KaJt.IJ;M: as 
aMl1JmTY~ 'rcf'qP II y:'q.l'qP OOOTOHT M3 OJIaraeMHX. COOTB8TOTBYD

1 2. 1 2 nna À 1 H À2. ,T• e. li RameM OJ1YlJ8e H3 ;umOJI:&HOro H OKTYIIOJI1»Ho

1'0 CJIaraeMIDC. 
MaTPH~ MeMeHT EÀf'{ - nepexona Mex,I{y OCHOBHHM OOOTommeM 

o KTr"=0+ H O,ItHOqx>HOHHHM 000TOJIHBeM Q~J'lrl > c K=f li 7(" ~(_1)À 
li lIeTHo-~eTBOM OOTODa HMee'l' ~ 

'Jí. 1 _ J.f ).flr ÀfJf 
M =<K ti TI? (E.\fAJI >=:f22: 2 Pq q Uq q (~a +'Pqq ), (6) 
~ VL.'tQrql 't i 2 , 2 1'2. ,,1

r,Ite QÀIJ~I >::: O , Pq1 11 - o.Inlo'tlSOTBllHHI MaTp1f'IHHÍt 9JIeMeHT 
T. ('I:).À 1 2. r -1 (1:), 

OT oaeparopa e eef{ IYí\J-I+ H) Yi\j!}{1 +Õp,o) ; eeft (Nl Z ~ 
<PeKTHBHHe a8.PHJlH ( B OJIYlJ8e EI-rrepexO,ltoB 6pwmCh eefj='- Ã Ja 

e~f~= ~ ). B CJIYlJae EI- nepexonos SMIIJmTY.ItH \fi" II 'f B cpop-
MYJIe ( 6) H8 BM.e1O"1' BH.ltexõS ~ " 

2.3. HepoTBDJitOHHHe OOCTOJmlm HelJeTHort> H,JU>a H, MaTPlf'iHH8 

aJIeMeHTH EÀ - rr8peXOlJ.OB Mew Hmm 

BoJmoBasI ~ 11- 1'0 aeporanzcanoro OOC'l'OJIIUm aexeraoro HJtP8 o 
K3fItBaHTOBJl.MH "DIOJIaMm beei' BJJ]1./10-12/ : 

.N1[ { fi + r-.f1 ~ + +11 >'fIn (K ) =: ~ Cq<Xq+h ug q 0R*M K CX>q Q~gf q 9 q1 1 i in 1 1 • (7)
j 

S,lteO!l C~ li D~ - SMIJJmTY.1nt O,ltH0KB83l!1-:mOTHtmOro KOMIlOH8HT8 H 

KOMIlOHeHTa KBaBJ:I"mCT:e:na~qoHOH. 9 =À~ rs ,09I > =CXql >=O • 
HCIT0JI1>3yg oeRYJIJIplUl8 ypaBHemm IIX<» .n;.m! O,1tHoi'OHoHHHX ooo'rOJ!IUtl!, 

raMHJI:&TOHEaH (2) M:>Jmo BHpa3H'l'h xepea onepaeopa q,o'OHOB , KB83:HTmC

'l'HIl,B pe8YJIbT8T6 sero OH pa30ID38eTCSi aa .ltBe 'tl8CTH Io-12: 

X9 + Xg' 
Ho=~Cq BlqQO)--4

1
L ~ 0

+
9 Q9"/ (8) 

q >'fi eeVyg. Yg' , 

1 11 + f.Àf1v _ 
~Q=- ~~\(Q_+Q_g)~...s&:..9i!1r B(q"q -f')+ h.c} (9)2vl- 9 s Q,Q2 YQ .2 •• 

~eo1» HQ reIiepmPYOT flloHOHHHe H ImaSH'tlaOTH'OOie BOs6ya.nemm, HC<Q
- B3EmMO,ItelcTmIe .KBaaH1mCTlm o ~HOHaMrII, CM8mHBaDJ.tee B a81leTHOM H,It

pa 0,ltHOKBa3naCTlfCIHHe COOTo.mum E COOTO.SIHlUI lma3E:~om1J,Q0lf>oHOH. JIa
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Xg 
zee , Vq, q 2= U Vq 1 Vq 2 • BHpaJIt~Hmr ~ li y9 , a 

\ 

q1UqZ 
TaIate aoe .npyrne lfloPMYJ'"J1:l, HeOÓXO,IO!MH8 ,lJ,1IJI BHtmCJIeRmi 8Heprnit li 

CTPYKTYPH COOT<>.mUIiÍ HetIeTHHX anep )1,JIR oonero CJIYtI8.fI, BRJIIOtIB.IOOtero 

YtI8T npannana IIaYJIH B ROMIlOHnTax: raSlAaCTlID,a 18> IlX>HOH BOJIHOBO:a <pyHR

mm (7).1 rrpna,neHH B paoorax 11,12. B HaCTQ.fIIlUtX pacsêrax rrpmu.nm 

IIayJlB ae Ylfl{TIlB8JlCH, rrOCKOJIbKY, KaR nozaseza aana O~eHIGI, ero B1I1IUI

lUie Ha peSYJIbT8TH paCtIeTOB O.Ka3aJIOC:b CpammTeJl:bHO HeBeJIHKO. 

IIpu BH'tlHCJleaRH 8Heprn! li CTpyKTYPH COCTOHHBi HetIeTHHX R,Itep 

YUTHBaJIOCb IIO 5 q>oHOHOB .KB.m.nOn 113 MYJlbTIDIOJlbHOcTeit ÀJA = 20, 22, 
3D, 31, 32. Bca napaMeTpU paCqeTOB ~RClIPOBaJIRCb rrpH BHtIRCJleHHHX 

l ~ O.nnO~HOHHHX COCTOHHHA tI8THO-tIeTHDtu OCTOBS, rro3ToMY B paCtIeTax 

)1,JIR cocroaaaã (7) HetIeTHHX H,JJ;ep CBOÓO,IUlJDC rrapaMeTpoB ae 6WIO. 

BHYTpeJIHR1i MaTplflrnW! 8JIeMeHT EAJ'I - nepexona MeJK.ItY COCTOSIHID!MH 

TIDIa (7) B HetIeTHOM anpe HMeeT BB,ZJ; /12/: 

Jrf A 1f. ~ n >'.1" 
<Kf Im(EÀj1l\ Kj I)=L C~fC~~ Vq q. P +
 

qj q f f I f I q(q i
 

~ rlt ní ~ nf nj +L, On f onj -r Q (10)
+ L- c; DgqM +L Og q. Cq,M gq,qz gq, gq2..Vq,q2 Pq,q, (- 1 l + 

9j qf f i f 
gi 9tqj f I 1 

9f 

ri C" o;;;;;:- n· nf ~ ri. r'f 1"'" 2 ~o. 
-+ OM o 0(_1)'>" 1 ( L-Cql Cq + L Ogq! Ogq L , 

J f 

Vq2 Pq q 
J ' q, 'gq, 1 1 q2 Z 2 

r.n;e 

º = õ ' t + t (10 ' ) s. 
Kj-Kflf K,+K2Ir Kj+Kf,r K1- K 2,r ' 

MaT~ SJIeMeHT (10) CO,ItepmIT qJIeHJ:.I TIDIa CO (O C1 , COOTB8T

CTBYDlUIe nepexony c nonnomeaaea (poJr,IJ;eRlleM) <PaHOHa li nponopnaonaas-
RHe MaTplttJHOMy MeMeHTY M 9 ( 6) O.IJ,Ho<floHOHHOI'O napexona B 'IeTHO

'tl8THOM oCToBe. 8TH ~eHH rrpe.ucTaBJISDT c060A Ko~eI~RBHYD tIaCTh EI

IIepeXO,IJ;a, 11 HMeHHO xepes HRX 0RTYIIOJI:bHHe BHópalllIoHHHe IIpHMeCH B BOJI

HOBO~ ~ynKqHR He~eTHoro H~a BrrKffIDT Ha C~ EI-rrepexo~oB. ~eHH TRila 

CC ]I OO orsesaor , COOTBeTCTBeHHO, aa nepexoznr MeJU.Y' O.IOIOKBa3KtIaC

TH'IIDlMR ROMnOH8HTaMR R KOMIlOH8HTaMR KBa3HtIaCTm.ta~ <pOHOU. f.l.JI.8HH. CTOH

IqPIe Ilp1I b.rlo b(-1)~ 1 , HrpaIOT BaJKHY10 pOJIb .nJIR IIepeXO,ItOB 6e3 1tSM8HeHIDI 

tIeTHOCTH c A K=O li B c.rryq:a8 EI-nopexonos se paooraor. 

2.4. He~aÓaTHtIeCKaH DpBmaTeJIhHaH MO~eJI:b 

PaCCMOTpl!M reneps pOT'mI0r:BJ tIaOTh raMRJIbT01UIaH8 (I) H r o t ' 
OImcl:lBaIlDtYl> B paMKaX HBM 8,9 poranaoanae B036YlK,I(SHIDI j'[ CMennrnWUle 

cocTO.lniHl BMe.n;CTB:H8 BSaJlMo.ueitCTBIDI RoplIOJIHca B netIeTHOM JI.1Xpe. B 

6 

. r ... 

• ,I 

COOTB8TCTBKH c /8,9/ 

Hrot = + Hj , emH;ot + H c o r 

HO - 1 "... 2 Z 
rot -2j (I -I 3 ) • (12) 

H - 1 "0 ,,'> 
cor - - J (I,J, + l zJ z l . (13) 

rne 3 - W>MeltT lIHepmm, 
"

I II j
r. 

- oneparops noaaoro yrJIOBOI'O H>-

MeHTa H BHYTpeHH8ro yrJIOBoro MOMeHTa HJt.P8. ,llaJIae, H~o t Oill:l.CHBa8T 

BpamemI8 Jt1U>a R8K uenOI'O, Hc o r - B38HMO.n;eBcTBile RoPHOJIHca. UeHTpo

õezaoe B9aHMO.n;elo'l'BJl6 ClIB'l'aeTesI BRJmlleHHhIM BO :8HY'l'peHHee ,nBDeHBe. 

BoJmOBafl ~KIJ;M IIOJIROro I'aMWI:bTOlUiaR8 (I) Dme'l' BlI,D; 

IIM> =~ C~ n IIM Kn » . (14) 
Kn 

IIMKn> = J~~~i (lfn(KrclO~K+ (_1lI+KLfln(-K1LlO~_Kl. (I5) 

1T 
rJ{a YJn. (K ) s~aeTCH BHpaJleHB8M (7). OCT8JI:&HHe {floPMYJIH HBM ,D;EUW 

B /'cl,9/. 
Utm/Be,IJ;ellHaB: B8poHTHOCTb aJIeKTPBlieCKOI'O nspexona SatnlCUBae'l'CH' B 

BlI,Ite /l8 : 

5L j Si:f sr, ref 2
B ( EÀ • r j ~ I f ) = Im ( E;\, I i-li I, 

I',Ite 'JLi rL1 ~ I· I I )m (EA ,ri - lf l =L.. C~.nC~n ((IjKiÃ Kf-Kj lfKf x 
Kin j I I I I 

Kfnf 
'1! 11' 1, + K' c

x < Kt f n irn (EÀ.JA =Kf - Kj li Ki 'nj ) + (- 11 I I ( 1- 0Ki' o 1xt 

(16) 
~ -SL, 

x llj-KjÀ Kj+ KflItKfl <Kt'ntlm(EA,p=Kj+'KtlIKi nj». 

I 
3.lleO:D (1«(1, - aMIJJIBTY.n;a ROPUOJIJICOBS cMelllJ!l:B8}JHSil coO'l'OmUll, 

\ Kff nf Im J E ÀY' )I K~i nj > - MaTpKtllD:lR 8JIeMeHT uoi. 
Paaee H80,IUiORpaTHO O'l'MfflI8JlOC:D, 'qT() ~ xopomero OIDIcamm UBRO
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9HepremllecRIIX B036YJrJleHlUi Helle'l'HHX H,Itep B MO;o;eJUIX TmIa HBM TpeOY

e1'CSI 0CJI80JIeHHe HeROTOpHX MaTpFmHX 8Jl9M8HTOB BSaHMO;o;elcTmuI Kopl1lO
zaca <IMKnIHc o r IIMK'n') H n~HK8 9Hep!'Jd O;o;HOKBa8H1!80TnHHX COCTOK

HH~ (CM., HarrpHMep, paooTylI9/). B /20/0~o rrOKa3a~o, ~TO HeoOXO

~oe ocaaonesae MaTpH'IHOrO 8JleMeHTa B3a.HMo.n;eftcTBRR: Kopacnaca <lMKnl 
IHcorIIMKft>W>lEHO nOJIYlDlT:& B 3Ha1DlTeJl:&Hol CTenemt 38 ClIeT YQeT8 mr:6pa

nftOHBl:lX I«>MlIOHeH'l'OB B COOTOmum aeseeaoro HJij)8. TaKoro POJ.5' MRKpo

CltOIIl{tleORR6 paClIeTH <IM Knf HcorlIM K'n'> BIIOJIHe mm0JIBllMl:l7 • HO OHH 

BecDMa Tpy;O;OeM1Qt 11I He 06ecne1D!BalJT B nOJIHol Mepa Tpe6yeMOI'O coI'JIaCl1IJi 

c I:HCOnepIlM8HTaJlDHHMH ;o;aHHHMH. n09TOf(Y MH paCClDITIl.BSJl.3 MBTPJl'IHHe 8Jle

MeHTH B38HMO;o;elc'1'Bl1IJI KopBOJIBOa B 1I4O,lleJm He88Bllommx .KBa3HtmOTBn (MHK) 
o HOIIOJU,so~eM nO,llI'OHO'qHHX KO~eHToB OCJIaÓ.lSHWi <Xnog~. 

S'rB KO~eHTH npe,llCTaBJIeHH B TS6JI. 2. I';o;S ou OpàmmBEmTCH C RO

9@mUIeH'l'aMB eX KClJM ,y'tlll'l'~ nepeHOPMHpoBRY aMIIJnrl'Y;o; O.u;HO

KBa8JASC'l'lAHHX ROMIIOHeHTOB cOCTOJ!HJdi (7). BB.1tHo, lITO HM8HHO B8aBMO

~e.oTBBe KBa8xqaC'1'RU c ~HOHaMH I'~aBHHM 06paSOM OTBeTCTBeHHo S8 oc

Jla6JIeHBe MaTpH"mHX aJIeMeHTOB <IMKnl Hco~ IMK'n' ) • 

TaóJmua 2.	 ~OP& ooxaOJIeHl!lJi[. MaTpxqHIa eJIBMeHTOB BS8BMO;o;elcT

mm KoPl1lOJIJIC8 (cX.nog1..=<fIHcorli>nogl./<fIHcorli\.H-lK ' 
n' n	 n 

cx.Kq>M:: Cq; · Cq; , 1';o;e Cq - 8M,IIJIBTYJnl 

O;o;HOKBasuqadT~ RDMnOBeH'l'OB cOOTOHHEI i 11I f) 

f i 
I53E u I55

E u I55T b I57Tb 

cX.nog2. dKq>M c<.n.oJl'l. tXKltlM c(l1.O,1. o: KCPM d..IJO!P· O/. l<./PI'l 
523t-532t 0,7 0,9 0,8 0,9 0,7 0,9 0,8 0,9 

532t-54It 0,6 0,9 0,6 0,9 0,6 0,9 0,7 0,9 

54It-55Dt 0,8 0,7 0,7 0,7 0,8 0,7 0,8 Ot6 

404+-413+ 0,8 0,9 0,8 0,9 0,8 0,9 0,8 0,9 

402t-4IIt 0,4 0,4 0,5 0,7 0,7 0,8 0,6 0,7 

4IIt-42Dt 0,5 0,8 0,6 0,7 0,9 0,8 0,8 0,8 

3. 06cYJUeBBe .PBSYJI:bT8TOB paC1i8'1'OB 

3. I. EI-nepexo,JtH B 'lMTHo-qeTHOM OCTODa li B.D!fIHl!8 aa HHX I',I(P 

IIPJlI BJi1DIanemm no ;DOOJIe (Ia) B pauax KGN UBTpJ!1lHOI'O 9J[eMeH

!'8 :eI-nepexo,ua B He"leTHOM JiJIpe JlCIIOJUtSymca MaTp1t1mHe BJleMeH'fH M9 

O,1tHo(floHoHHHX EI-nepexo,lloB :B lIiiTHO-'l6mOM OCTOBe. IIOS'l'OMY, npeqe 

8 

lIeM paCCMaTpHBaT}, He~eTHHe HJij)a, OCTaBOmU4CH CHatIaJIa aa EI-nepexo

zax B- lI6THO-lI6THOM OCTOBe. lIOMRHHpyKlI~ldi BMB,IJ; B (10) MIDT MaTPH1iHHe 
'Jr 

M8MeHTH EI-IIepeXO,llOB H8 IIePBHe O,mi0<PoROHHHe COCTOJlliHH c 1 Ke= 
= I-OI li	 rIp nOCItOJIlIKY STH COCTomuUI .lIBJI.Rl)TCH HauOOJIee ROJIJIeItTHB

Hm.m. 
B Taón. 3 rrpe,llCTaBneHH peaYJIhTaTH pac~eToB npRBe.v;eHHHX BepoHT

aocreã 8(E1;0+0 .....1-K1) II 8(E3,0+0-3-K1) H 8Heprmt COOTBeTCTBYDIU!X 

O,1tHOcboHOHHHX COCTOHHd c K~:: o; H 1; ,nJLfI 152.154 Sm H 

I54,I56Gd , JiBHJiIOlItRXOH 'l6THO-lI8THHMH OCTOBaMH anep 153,155Eu 
m 155,I57Tb • Ilpi!Be,IteHHaR: BepoJiTHOCTlI BtE3,O+0 -TK,) BHtmcmI-

JIaCb B paMKaX 06meIlpmurrOI'O BapBaHT8 IIX~ c lICIIOJrhSOBaHKeM TOJlhItO 

0RTYIIOJI:&-oKTYIIOJI:bHHX OM. 3Ha-qSHHJi ~KTi!BH1lX S8PfI,l1;OB )J)IJI E3-rrepe-

XO~OB 6wm	 nonoopaas Tale (é~}= 0,3 M é~Jt1,3) , lfl'06H CROweHCHpo-

BS'!'}, oopesaaae O,llHO-qaCTFlHOro oaaaca, IIp:H STOM, RaK BH,ItH.O BS Ta6Jr.3, 

1IlIH. 8(E3,O+0 -3-K,) IIOJ!YttaeTOJ! ReMOXOS COrJIaCHe o 3ltCne,PHMeHTa.Jlb

Hm.m ,namoo.m. EoJrDJIme 3Ha -qeIDIR: B.(t3,0+o- 3- f<1 ) OBllneTaJIlirOT:sy1lT 

o CWIbHoft KOJIJIeItT1'IBHOOTH COOTOH.HHA c Kf =O~ H 1;. 3'1'0
 

B CHOro o-qepe~ 03Ha~eTt ~TO B COCTOHHHHX COOTBeTCTBYromHX He~eTHHX
 

anep I53,I55Eu H 150,I57Tb .ItOJDKHH rrp:a:CYTCTBOBaTl> a8MeTHHe
 
ri 

OKTYIIOJI:bHble mxOpa1J.l'IOIlHHe KOMIIOHeHTH, cymecTBeHHO B1I1ImDItIiIe H8 aepoar
ROCTH EI-HepeXO~OH. 

IIp}iBe~eHHHe B8poJITHOCTH B(E\ 0+ 0--1-Ki ) npe.n;CTaBJI9HH B TaM.3 

MS! ~yx BapuaHTOB pac-q6Ta: a) B paasax 06H~Oro IIXi» c HCnOJIDSo

BalUleM TOJIl,KO OltTYIIOJID-OKTYnOJI])HHX OEJI R 6) H paasax paonapeaaoro 138

PHaH'1'8 !IOf) C JiJ:SOC1WUIpHmm ORTYIIOJIll-0RTYttOJIbl!UMH H 119001<aJIJipmD.m . 

li :HaOBeKTO.I»lHMH ,I1J1[II0JID-.wm~ ClfJIlUm. BKmOQeJm6 H90BeK'lOpma ,mm0JI:fJ

,zomOJI:&HHX CliíJI nplrIBO,llllT It CMememm rlIP B CTOPOHY 6ÓJIDllmX 9Heprd HOS
6y~eHHH li, COOTBeTCTBeHHO, K O~a6J1eHHID ~"XBOCTá'r.llP Ha HH3KO

JIe!tSlItHe OOCTO.ffI{]lff. II03TOM;Y, KaK BlO4HO lia TaOJ1. 3, IIPlI y'tiEiT6 ,nmIOJI:b- . 

,ItHnOJIDHoro BSaHMO,IteaOTBKlI 8 (E1) - BeJmqIDlli YMeH1>maIOTCH B 3,5 - 4 

pasa .ItJIJI nepexonoa c ~K=OHB 2 -2,5 paaa ]J)I.H nepexozoa olAKI =1. 
EoJIhmee ocaacaeaae 8(E1) - BeJm'tImi B CJIYlIse 6K = O, Bl:!,1tHMO, OBlI

3aBO c TeM, 't{TQ COOTBeTcTBymmaR BeTBb r.llP JIemHT HBX6 no 3HeptHH. 

BmIsnme r.n;p aa EI-nepexo;i:i;JI 'l'mI8 0+0-r-K1 'MOJmO °HOOJle,no

:saTh MKKpoC.KOI11:I~eCImM rryTeM, ecna BhI'lfiIlCJmTh BItlI8Jt B MaT~ Me

MeRT· (6) EI-nepexo;o;a 'tJJIeHOB q1 q2 c 8HepI'H.tnm Lqt eq2, na cozao
TI! JIORaJIHSamm r.n;p. Il.PJi1 OTCYTCTBlm MYJ1I:tTIDIOJI1rMYJ1:bTmIOJI1iliHX ou 9Ta 

o6JIaCT» COOTaBJIHe1' 7.0 ~ 10,5 MsB ~LH EI-rrepexo~oB c AK--o 14 8,5 ~ 

11 MaB 1J)IJI EI-nepexo,noB c 16KI=1 • BwmOJIeHHIdt T8KKM MeTO,llOM B.K1Ia,It 

r}l,P B MaTpiPlliw.t MeMeHT (6) OOCTaJm1I 9I -:- 97 %ItaK ;JJ,J1H CJIYtta1l AK=O I 

TaR H lJ,1IJ{ OJIYtIaSI 16. K1=1 • 3'l0'l' pesYJIl>TST HMeeT MeCTO Wúl EI-nepexo

,ItOB ne TOJI:&ItO aa Il6PBli9 (~:: 1 ) , HO li na CJIe,ItyIDlItl!e HHS.KOJIeJitaIlnte 
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O,ItHoq,onOHH.l:le COCTOHImSI C K = 0- li'[ r. TaKlIM 06pa30M• .u;m ,namiOi't 

rpyIIIIl,[ aaep CMa ,mmOJIDHHX nepexonoa aa Hlt3KOJIeentRe COCTOH:Hl!J{ c 

K31 = o- li'[ r no't!Tl! nOJIHOCTl>lO orrpeneaaeeca "XBOCTOM" :r,np. 3aMe

K
1L

THM, lITO B O.IUIo4JOHOHHHJC COCTO.ffHl:I.f.[X c =ü- 11 1- aMITJmTY.n;hI lfJ~ ~~ + \f~ ~z. 
.IU3YXKBa3HlIaCTR'IHl1X KOM1IOHeHT H3 OÓJIaCTH JIOKamI3alJ;lm r.II:P MaJIlil, HO 

3aTO BeJIHIm COOTBBTCTBYIOUUte O.IUiO~CTl!'tlHHe MaTpUllHHe 8JIeMeRTH P6~q,,-' 
'q'f0 H npno,1tHT K ,nOMIDfilPYDlleMY B.I<JIa,ny tlIP. 

KaK 6y,neT nOKa3aHO HHJle ( CM. nyHKT 3.2), EI- nepexona B qeTHo

~eTHOM OCToBe B aRa~eJIDaoB CTeneHH oupe,neJIHWT oBXY EI-nepexo,noB 

B HeqeTROM ~e (~epe3 0KTYnOKDHHe npHMecu). ll08TOMY l1[ B HeqeTHHX 

H,Itp8X, lIO KpaAReB Mepe B paC'cM8TpHB8eMOi't o6JIacTH, 38 E!-lIepexo,IOl 

;u;omum 6HTD B OOROBHOM OTBeTCTBeHea "nOCT" rJIP. 
113 TaM. 3 BH.ItH0 rasae , 'tiTO paccnaranase 3HS'llemm B (E1) 

lIpeBHmamT 3Kcrrepm.reHTaJlDHHe B 30 -:- 40 paa B eJIY't!ae fJ. K = o JII 4 
5 pas B CJIj'qae I fj, K I= 1 • O,D;Hott U3 B03M01tHHX lIPHqm{ paccornacoaaaza 
MOlWT 6HTD TO, ~TO B HaCTOSDItHX pao~eTax .IUISI BOCCTaROBJIemm TpaHC

JISII.nlOHHol HHBapuaRTHOCTR raMBJlDTOHHaHa HClIOJID30BaJICSI ,140BOJIDHO rpy
6hd1 npneM (ca, rryH1t'l' 2.2). BWlIe OT~qa;rOCD, 'tiT0 To~e MeTO,ItH soe
OTaROBJIeH1llR: TpaHCJU!I.]JI[OHHOB HHBaPHaHTHOCTJII H3BeCTHH 15,16/, HO HX 

ll.PHMeHeH1iIe B c.nyliae. KOr.zta oJn{oBpeMeHHo HCnOJI~3YJOTCH .ztmIOJIlJ-.lOiIIIOJID

HHe B r'l"YllOJID-oKTYllOJIDHHe cwm:, 38MeTHO YCJIomuIeT pao~eTH. B paoo
Te /16 aa rrpm4epe Jl,I{ep aaaaaa o6JIaCTlII aKTmm.,nOB 6WIO lIOKa38HO B 
paMRaX IIX(I) e 0KTYllOJIlJ-ORTYIIOJIDH1iIIH OlUIaMIiI, q-ro crporoe BH.IteJIeHJIe 

.u;YXOBHX lIpm4eeeB, CBSl3aHHllX o HapymeHBeM TpaH.OJUII])tOBHOi!t mmapB8H'l' 

ROCTH, IIpeo.JPiIT K H3MeHeUlitI> B (E1, O+ O--.1- K1 ) HB 20 -7- 50%. llPu 
aTOM B (E 1) -~ OCTaMOB aa 2-=-3 nopansa 60JIme 9KonePBM8H

T8JI1>ID!X OueHOR. Ta.Km! 06paSOM, cy]IJl. no pe3YJI»T8'l'aM 3ToI paooea, 000

CTaROBJIeHHe TpaHCJUUl;itOBHOA mmapmmTHOC'l'JI raMHJI»'fomuma JmJme'l'OSI 

H806xoJUlMflM, HO He.n;ocT8'l'OlUillM yo.noBHeM pemeHJ!H IIpo6JJ:eMH 01lllcamm 

B (E1) - BeJIFIl1H JUIJo1 Hl!3KOJI8E8llUIX OOCTOH.HH.I lleTHo-1I8THHX HJtSp. MoJl
BO llpeJnIonOUTD, trl'o .ztpyrol OO3K>XHO! lIpJrmlol pacCOrJl800B8HWI JtB
JIHeTOJI CHJIDHoe B3a.m.t:>.Itea~~PHOJIlICa B tzt3THo-qe'l'BOM OOTOB8. ae
llom,SYS: pesYJI»Ta'fH pa6O'1'H 2 , MH l1I:cCJIe,noBalDl 9TOT 8lMleK'l'. y'tÜiT CBJI 

KopuOJmca llpeo.um R B8MeRemm sH8~eHd B (E 1,0+0 - r- K,) B HecKQJI:b

ItO paa, BO B ne.nOl1 OJD!C8HJI[e B (E 1. 0+O -- I -K,) OO'faBUOO» ney,nomIe'r
BOImTe.J.U:.HID4. llOSTOf(Y npo6JIeMB OlIJlcamm B (E1) - 139m1'D1B All'JI nepe
X0.l10:B HeJJr.nY HJlI3K0JI8MJJtJ!M1i' COC'l'OJIHlIISDIH B ~eTHo-~eTHHX R,1ij)aX OOTae'l'
os! OTRPHTol. 3,nec» He06xo,1UlMH ,1l0llOJIHHTaJlf,HH8 TeopeTJItIeOD8 B00JI8,nO
BaHIDi JII ropaaao 60JIee llOJUlM B TOqnaJI 8RCllepHMeHTWIl>BU HHqloPM81llU1. 
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3.2.	 Hepo'l'anHoHmte COCT<>SIH:WI :B 153t 155Eu, 155,157Tb
 
H Ma'l'.PJ[tmHe aJI8MeH1'H E1-nepexo.ItOB Ue1tJtY Hl!MH
 

Hepo'l'aIlJIoHHlie COCTOSOOUI ~ep I53,155 Eu JI 155,157Tb pac
C'qBTHB8JDICl» B paamax K<WtI. BoJm.OBaSl <W1il<.IlWl OOOTo.mDrlt 6paJI80D B BH

.ne (7-). B Ra1ieCne npm4ep8 B Ta6JI. 4 B 5 npoe;o;eHH pesYJlllTaTH pao
~!'OB 9Heprld 11 CTpya-rypu HHSJ«)JIeJta1ltHX aeporenaoaaax cocTOaHllit B 

I53 Eu	 H 157T b • 3,I(eC:b IIpe.ItCTaB1l8HH Boa COCTOSDmfI o 8Hepmal 

('i'eope'1'H1laoxoA) lJ,O I MaB H ~ He06xolJ,HMliX .wm H80TOJmXi(X paOll9.TOB 

COCTofiHHI o óOJlea BHOOROI BHeprmel BOs6~eHDR. llPRBe.IteHH HononD
syeMhte B ;O;8JILHebux paoseeax OK'fYII~HHe KOMlIOH8HTH OOOTo.mmI, a 
~aae KBa,tUJYnoJIDHHB KOMIIOHeHTH, BK7!8,It KOTOpHX :B YCJlOBJlIe HOpumpoBKI! 

BOXHOBOI ~~ OOCT~eT He MeRee 3 %. 
Hs Ta~ 4 l! 5 BlUtRO, 'Tl'O 9Beprma yp6BHel BOcnpoH8BO.IUITCSI BIIOJIRe 

Y;O;OBJIeTBOPlfteJlbHo. MORJIR)QeHH9 COCTa:BJISIlOT ypomm c o,ItHOKBaSRtmCTJ11SHH

MB ROMlIOHeBTaMH 402 t H 404 ~ , HMeDltlIe pamloBeCIme .Ite~pM!UlJm :JJl20j 
111 ' 5B.Me'l'HO OT~eOJl	 0'1' ,nelfloPMBIUII OOHOBHOl'O COCTOmmS!' 13.J34 0 
PesYJIltT8'l'H, npee.u;eHHHe B Ta6JI. 4 H 5, HeOl.tC>J.IbltO OTJlH'!8lDTos! OT pe
SYJIbT8TOB /~8J[OI"Jrl1iHHX paoxeroa, O;lteJIaEIHHX paaee ,lt1IfI 8'fitt H,ttep B 

paMKaX K@{ 6. STo CBR9aHo o pa~ B Bli60pe DapaM9TPOB nOTeH

D;HBJI8 caacoaa - 13Y.u;oa. CJre,lG'eT 3aMBTHT1J, 1ft'O BO MHomx 0J.IY1l8HX cpe.r.tH 

BlI!6panaomua ItOUJIOH9HTOB COCTo.mld ,nOMmm.PYJD'l' ItBa,IUJY1I0JINW8 IroMlIOaeH

TH. 3i'O YRaSHBa8T aa B8JmOCT:& YlleT8 ~JOJID-Da,lUJYnpRDHHXOWI, Ro

'ropue OTOY'l'O'l'BOBSJm B pammx paC1IeTSX 3, • Bes y-qÜT8 9'lHX O:M carpyR
TYPli lma.KOJIe~ cocToSIBd MOlteT 6LlT:D 8aP4eTHO BC.K8!t8Ha. OETYIIOJUJBHe 
ROMIlOH8Hi'Il HH3ROJl~ coo'1'ommfi1 lI8IIte aoero MaJIH. IDe B1QUWi B HOpnm

pOBR'Y OOO'1'~ 06JiliHO COCTaBJIRlO1" neOItOJlbRO npoueHToB :wm Jta,Xt8 ,lt0J1U 

IIp<!)~H'l'a. KaR IlORaSwm MBTOmAeama paolle'l'H. YO'1'OltmBoC'l'b. aMI.r.1.r.II1TY,ll 
0.KTYIIOJIHHX ltOMDOHeHTOB K BSM8HeHJml TIapaMeTpoB w.u;e.nu ae X:YQ li -qeM 

.l{JI.fl RB8,IijJyllOJIbBWC KOMIIOBeHTOB. HElte cJY.1teT nOKa38HO D ~o liS-S8 B1II

cOROA IC01IJI8Et'l'mlHOCTH oK'!'YnOJIllHHX IliOnORoB olt'l'YIIOJIDBHe KOMIlOn81l1fH, 

aeoMOTpst na OBom MaJIOCT:&, Brpam' :BaJmYJ) .POJ.ID IIp1! onaoaaaa EI-nepexo
.ItO:B. 

B T~ 6 IIpe)4O'l'aBJI6HH MaTpnHH8 8JIell..8H'l'H EI-nepa.xo,ltoB M8Jl{"Q 

H8poT8IJ,1!OBHl:WH OOOTo.mm.s:MH li BlAliOJIeHHHe B paMK8X MHK o )'ttüTOM ~K

Ta 6JIOlmpoBIm H IIO cIlOJ»(VJle K@4 (10), XOr,nQ BOJIHOBaf! ~ (7) co

nepm:.uT ItOmIOReHTH .KBa8lA80~~KOn. Bm,ttRoli 1l'rO B OJIY'tlae 6 K=O 
<f ImIE1)I i>KClJ M MHoro 60JIltl'II8 .( f ImIE1)I i )MHK. JIerm nOBSl'l':D li no

1I6yY aTO rrpoBCXO,Iti'I'l'. ClrJI:DHW1 KOJUIeImDma~ OK'1'YlIOJI:bHoro ({laHOHa o 

ÀjA e := SOl npno,I1U'l' K 60JUilllOI BeJDItmie MBTPFmOro 9JI6MeBi'a E1

nepeioJtQ B lIeTHO-tleTHOM oceose (6), BXo~ero B ·BHpaJKelme (10) 1J}IJJ. 

MaT.PlAHOro BJI8MeBT8 E1-nepexo.ua B n8QeTHOM JI.1tPB. B pesYJ.IDT8Te, HeOMOlf
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Ta6mm.a 4. 3Hepnm B CTPY~E3 RBa3l!tIaCTHlffiO....{poHOHHHX 

cocroaaaã anpa 3 EU (CM. TeKcT) 

si 3HeprWI, K3B
 
CTpYKTypa, %
K 

3IWII. Teop. 
5/2+ o o 413-l- 94	 4IlhQZ21 3 523t+Q31I 0,2 

532t+03OI 0,1 0,03541'+°311
 
5/2- 97 69 5321' 92 411f+03II 0,8
 

I 

413++°301 0,1 
402t+°3üI 0,3 

3/2+ 103 96 4Ilt 86	 4IIt+Q221 6 523t+032I 4 
532t+03I I 0,6 541"+°311 0,2 

3/2- 637 448 5411 84 550f+Q221 5 420t+03I I 1,7 
422hQ301 1,1 4II,+Q30I 0,4 

7/2 - 467 523t 86 9411t+Q32I 413++°311 0,4
 
404t+Q3OI 0,4
 

1/2 - 550 550t 64 532t+Q221 10 420t+G3OI 9
 
541t+Q22I 8
 

1/2+ 789 612 411~ 47
 4IIt+Q22I 27 413++°221 22 
('

1/2+ 635 645 420t 76 5501+0301 6 422++Q221 5
 
532t+Q32I 4 54I'+Q3II 2,1
 

5/2 - 915 523. 0,3 5321+°201 100
 
5/2+
 618 934 402t 5 4I3~+Q20I 91 532~+Q30I 2,5
 
5/2+ 707 1118 402t 16 5321+Q3OI 73 413++0201 7
 
7/2+ 570 1609 404it 63	 523f+Q301 21 4IIt+G22I 7
 

532t+0311 4
 

pa aa Ma.1.IHe 3Ha~emm a.MIIJnr1'Y,IJ; 0.KTYUOJI:&HHX ROMIIOH9RTQB oq 3o1 , B BU-

p.a.1leIDm (Ia) 1tOJfJIeKTHBRXa tJJI8H TmI8 Co (O C) CTaHOBH'1'CH MHOI'Q 

60JI:bnte O.IUiOKBa31NaO'l'lItIHOI'O lJJIeHa TJm8 C C • llPJiI Il'.KI=1 <flmIE1)!i>Kq>M 
B OOJLDlIlHHO'rBe CJIYqaSB doasaret T{OM <f ImIE 1)Ii> MH K t HO B ~OM 09 

OpaBlUtWl no BeJIJrCmHe. aTo OÓUCHSieTO.lI TeM, lITO B CJIYtt8e Â K =O 
ael1TIX>PJlM 11 npoeosaaa tffiCTJa KOJIJIeK'l'DHHX 'lIJIeHOB TIDIa CO IDe) 
,Ital)T BKJIEUJ; B nOJIHHit Ma'1'plfllHHl 3JIeMeHT (10) npeBMY11leCTBeHHO onaoro 
5HaRa, a B CJIYlIaB I à K I =1 - paanoro 3HaRa. lloOJIe,lViee, B08MOXHO, 
~eTOH ocOOeHHOC'fLID ~ep ~oa odnaoTB. 

PeaYJI:DT8TH paCtIeTOB B IE1) - B9JDI1ImI .Ir;IH q:eTHo--qeTHHX H,ltep (aM. 
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Ta6JmIJa 5. 3Hep1"HH H OTPY~~ KBaSlf<iaCTUtniO-qx>HOJlHHX 

oocTommft g,npa 7Tb (CM. TeKcT) 

3Hspnm, RsB
 
K
 CTpYKTypa, %Teop. 

0,3 
SRCII. 

° ° 4IIt 93 4II~+Q22I 4 54It+03OI 
532t+03I I 0,1 55m+G3II 

3/2+ 
0,03 

378 532t 94 4I3~+Q30I 0,4 4II1+Q3II	 0,15/2 326 

523t 94 404.+0301 0,2 413++°311	 0,034097/2 572 

413l 97 532t+U3OI 0,5 523t+03OI	 0,5 

3 
5505/2+ 328 

4IH 70	 4IH+Q22I 24 413.+° 221 6821/2+ 598 

54It 80 4IH+Q30I 6	 411263/2 - 550t+Ü22I 
420f+0311 2 4I3hQ3II 1,9 

550t 41 532t+Q22I 46 54It+Q22I	 71241 

420t+G3OI 1,7 
1/2 -

402t 46 413~+Q20I 35 523t+Q3II 8
 

5321'+°301 3 660f+Q22I 3
 

3/2+
 

14235/2+ 838 

4IIt+Q2DI 981353993 

420t 61	 532t+Q32I 13 4IIf+022I 5 

4I3~+Q22I 5 54It+Q3II 4 
. 

1444I/? 

422t+Q22I 3 550t+o'3OI 2,5 

404... 90 523t+Q3OI 4 532t+03I I	 1,87/2+ 1513659 

TaM. 3) B npeJtB8pneJI.bHHe paClISTI:l .MJ{ He'l{eTRbIX anep nOKB.sBJm, ~o
 

MaTpxqHI:le 8J18MeRTH (10) nepexonos clt!. K I =1 ,BWD!OJIeHHHe B pae

KaX K~ JI npe,ItOTaBJI8HHlie B Ta6JI. 6, CltCTeMaTH'!IeCIaI 8aBIilIIeHH npg6

Jm8HT8JIDHO H8 ~op 2 OTHOOIiITeJI:bHO orex 3Halle}i][~, KDTopHe nPJ1[BOMT
 

R xopomeMY COrJI8omo C 9KOnepHMeHTaJIliliHMK ,na.HHHMHo II03TO~ B naas


HSammc 13l:l-qnCJleHmDC .u,.IDI MaTp'HlIHbIX 3JIeMeHTOB aTora TmI8 B130,IO:lJlCJI 1\054>


tIm'nH8HT 00JIa6JIsmm, paBHH~ I/2. 3'1'0 3ElMeTHO YJ!Y'tffiI8eT KOJllN8CTBeHHOe
 

onaoaaae B IE1) - BeJmlmB KBK 13 nelleTBllK, TaR PI B lIe'I'HO-tIeTlillX
 

(no OpaBH8Hi1lO c pesy,nllT8T8MH Ta6JI. 3) .a;Iij)8X. SaBmneHRe I~ K 1= 1 -

MaTpuqHHX: aneMeHTo:a (IO) czopee scero BbI3BaHO TeM, 'llTO npa BHlmOJIeFlID!
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Ta6mm.a 6. MaTpKtIHHe 3JIeM9HTH <fI?11IE1) Ii > .10-2 e,cpM, 
BlfiRCJIeHHHe B paMI<aX MHK li KlLlM 

LlK 
I53Eu I55Eu I55Tb I57Tb 

f i MHK K<.tM MHK K~V1 MHK K@.1 MHK K\PM 

° 404'--523t 

4I3~-532t 

402t-532t 

41It-54I t 

-0,89 

-0,60 

2,3 

-0,51 

-27,4 

-4,4 

71,0 

-7,4 

-0,73 

-0,74 

3,2 

-0,69 

-32,6 

-4,0 

60,3 

-10,9 

0,18 

-2,1 

0,50 

0,77 

-19,7 

12,7 

17,9 

-23,3 

0,55 

-2,7 

0,69 

1,1 

-4,8 

6,4 

13,0 

-17,4 

I 413.-523 t 

4Ilt-532 t 

413.-54It 

420~-54I t 

4IH-550~ 

-1,7 

0,64 

1,2 

-7,3 

-1,3 

3,1 

-4,9 

-0,98 

5,0 

-1,1 

-1,9 

0,81 

1,2 

-8,0 

-1,6 

4,0 

-3,9 

-1,6 

4,2 

-0,81 

0,12 

-1,9 

1,3 

-5,9 

-1,6 

-0,46 

0,41 

-0,52 

1,4 

-0,71 

0,04 

-2,9 

1,4. 

-6,5 

-1,9 

0,73 

1,2 

TI7,3 

2,5 

MaTplfllHHX 8JIeMeHT013 Mg E1-nepexo,noB B lIeTHO-qeTHOM OOTOBe 6WI
 
UOIIOJI:bSOBaH .PH.7.X npH6JImteHd (oa, rryHKT 2.2).
 

3.3. 3Hepnm H OTP'YRTYP8 BpaJI«lTeJIhIlliX eoo'lOJlHlll 

He06xomame ,nJIJI ~elmmc paetISTOB aMIIJ1ll'l'Y.IlH 1WPHOJDIIOOB& OMe

mKBaHmI PoT81JJ!0HHHX eoeTo.BH.lrtt BWmCJIJt1Ille» B paMKaX HBM rryTeM II.PfDC>1
 

,IOIaI'OHamtsaD;rllH Ma'l'PHIlli BSBlDIIO,neloTBWI KOPHOOIHea B orpamAeHHOM 6a


aaoe eocTOmutlt onpe,IteJIeHHol qeTHOOTU: 7/2+[ 4041, 5/2+ [4I:t
 
3/2+ [422~ 3/2+ [4I]J, 3/2+{402J. I/2+ [42Q, I/2+ [41!]
 

iI I/2 {400]- B CJlYlIae. Y.QOBHeA IIOJIODIT8JWiOft lIe'l'HooTil H 1I/2- .[505].
 
9/2-[5141 t 7/2-[523~ 5/2- {532], 3/2- [541], 3/2-[5321, I/2-[5Set
 
I/2- [S4I] li I/2 [530] - B OJI)"lae ypoBHeft OTPJ!~T8JIDHOI qeTHOOTB. IIpu
 
aTOM paOC'U'la.HHHe 0,IUlOKBa3Htmo1'lAHHe 9HepI'IDI, l!IHep~:DHHe napaMe'l'pK
 

(oneHemwe IIO BeJm-mIaM B eOee.D;1UfX qemO-tIeTH1lX HJUl8.X), a Taae MBTpri

HHe aJIeMeHTH ROp7iIOJDlWOBa. B3a.m40,lteBoTmM ltOppe1't'lBpo~C:b TaIC, 'lITOdH 

IIOJIYUT» aaws:yqmee coraacse e 3ICenePRM8H'faJIDllHMB 3Hepl'lmMil poTaJ.J;HOll
HHX COCTommft.
 

P8aY~TaTH paeqeTOB ~ npamaTeHbHHX nOJIoe 5/2+ r413~
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PRo. I. 
3R01I8pm!eHT8J!bHHe li BbrmCJIeHHHe B paMKaX HEM 11 K<eM + HBM 
nPBBe~eHHHe BepoHTHOOTH EI-nepexo~OB M~ OOOTORHHeM 

5/2- 5/2 [532) li COCTOJII:UIm.m POT8lU1oIDlHX IIOJIOO 5/2+[4I3]11 
3/2+ [411] C I st "-= 3/2+. 5/2+ E 7/2+ B 153,I55 Eu 
J1[ 155,157T b , 

18 

,lT,1IJt B1l00RJa onaaoa, PaCCTQ!TaHBHB B paMK8X HBM B8POSITHOO'fi'l EI-nepe

XO,lto:e C Ic: K I = 1 , 88 psJJlOM IIcRJm"lleHd B 153 Eu, ooasae ascne-
PBM8HTB.?I:bHbIX 3Ha"llemllt. B 157T b 8'1'0 pa3JllIlme ,ltOOTHl'Se'l' .llBYX-'lpeX 

nO~KOB. llpu aTOM TeopzH COBepmeHHO a8 OTpaEaeT Ha~8eMOI CHXb

Rol 3aBmOHMOOTH BepoaTHOOTel aTora TEna nepeXOAOB OT CllHH8 KOH8llHOro 

cocroaaaa H 0'1' N H Z • CJIe.nyeT .It068.BHT:b, "llTO B paa.1ffiT8X B paM-

KaX HBM ]1JIH. nepexonos c L'l K ='0 H I M81lJlY COCTOJmHJiMll o HJl3KHMH 

3R8QeIm.HMJ4 cmmoB OOHOBHOI BIUIa,It B MaTp1PlH1:ll 3JIeMeHT nepaxo.Ite ,ltaJJ'l 

.1IH,ItHPYDnilB no K ROMIlOaeHTH HaliWI:DHOro li aoaexaoro cocTo.RHltA. 

:ris pac, I H 'fa6JI. 8 mmao, 'llT0 noaeaesae 3ltCnepmreHTalI:bHHX 

B(E1) - B~ RaK npu LiK%: O, TaIt H npil IDo K I = I YM8TCH 

Y.ItOBJIeTBOpRTeJIDRO onaoaes B paMKaX ooaero nO,IJ;Xo~a Kem + HBM, Y'IJI
T1lB8DQero KOj>HOJIiICOBO l! KBa3!JTmCTlr'mo-{fOaoHHoe BSBJI1IIK>.ItelcTBU. 

BK7W"llemx8 B paoceoepeaae .KBa3iI1i8ClTiHo-qioHoHHoro BSam.IO,ltelcTBmt 

npm3o,Igft B CJIY"tlae nepexonoa c t:.K= O no opaaaeaan c pesYJIlI'l'aT8MH 

HBM lt peryJ1fIpnoMY. 60JIee "lleM H8 nopanoa, YBeJnItIeJnm paCClDIT8HH1lX 

Sa8'lieRllit B(E1) • llDH aTOM, R8K BJlItHo 113 PHO. I. rrpowoxo.zorr TaDe Y13e
U"lleHH8 3H8tlead B (E1) o I {). K I=1 B SI,lij)8X Eu. B C1IY1i8e CWIDHO 

s8TopMaXemna E1(Il\K 1=1) -nepexonoa B .fIAPB.X T b HMeeT MeOTO .n;P1rol 

a@leKT: npHBe.n;eHHHe BepoJiTHOCTlt cymecTBeHHo YM8H:bIlI8IJ'l'W! no opasne
mm o npe,llCKa3amtflMl1 HBM. B pe3YJIhT8T8 ncaeaeaae B (E1 , I{). K I=1) 
- BeJm"tll!H y,naBTC.ff Bocnpoll3BeOTl! a8 TOJI:&RO Ita1ieO'l'BeHHO, ao H B 3Ha

tmTeJIhHoft creneaa ROJIJI"lleCTBeHHO. B l1aOTHOC'l'iI, BoonpoU3BOJO!TCSI r11Y.... 
60.KJirlt ~M B 3Ha"llemurx B(E 1) ,lJJIH uepexona 5/2- 5/2 [5321 - 
- 5/2+ 3/2 [4111 B I57 T b • 

C POCTOM CITHHOB OOC'l'oSHHI xx KOMfiOHeHTHHI COcTaB lIa-3S CBX 

KoJ}JloJ1lma yc.nOJtHJleTCR. CooTBeTCTBeHHO YCJIomuIeTCSI 061l\9J1 mprJ1B8 BJ1U

HBH lt0PJIOJIIICOBa li KB83lA8C'1'B1JHo-q,oaoHHoro BSa:JD«).llelo'l'BB! H8 EI-nepe
XO,Ini. IIOBTOM,Y aenaoxoe conaacae peSYJlhT8TOE paCtle'l'OB B(E1) - BeJUI

'tIHH B pmmax KW + HBM H 8KcnepmmHT8JIDH.HX ,1XSHHHX, nOJIY1ieHHoe ,lt.JUI 

EI-nepexo.ItOB MeJUtY OOO'l'OJDlBHMH o OTROOllTeJIDHO BHOOltlDlJ![ Omm8MH (011. 

TeM. 8). CJf1'D.T ,D;onOJIHn'8JUlHHM BamIHM nO,D;'1'Be~eHl!eM TOro, lITO no,ll

XO,D; K~ + HBM npamutldiO O'l'paaae'l' ocROmme tlePTH nOBe,D;eHJDl E1- nepe

l XO,ltOB B aetJeTHHX qpax.
I 

1\ .nu JIYtDlBro noJmMaHJm nOJIY1{emna peSYJ!h'l'8TOB odcy.JUlII ~ ,'·lcopz

OJDiIOOBa li 1tB88lA8C'l'lAHo-(flOHOHS.Oro BsamtD.u;elc'l'Bd B ~PIOIPOB8BJiDII MaT

PJI1IHHX 8J!eIleHTOB 06cYQaewn: EI-nepexo,ltoB. PaCOMO'l'PJDI or86Jl. 9, r.lle"1 
IIpee,lt8HH COCT8BHHe 'ISC'l'B llOJIllOl'O MaT.PB~OI'O MeIEHi'8 11-IIepexo.llá 
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m(E1 I~-'lr) , BJilnIcneHHHOI'O no ~pY3FJIa (I6). ~8 
TadJnuJ1l'n0Ka3JiB88'l' BWlOlOO'l'll Y1JeT8 nPB OWIcamm EI-nepexOJt013 (ooo6eHHO 

13 CJIY1i88 ILlK[ =1 ) ae T01IbItO JIJI,1O!PYDnIX no K KOYIIOHeHT013 000'1'0$1I I Hd. BO H OpammTenBO He60JIDJ11JlX npm.reOBIiX ROMlIOHeBT013, IIOJi[BHBIIIBX
~ ~ :s.o CSI aa-sa B3mIMOJteAcTBJv.{ KoPHOJIlIoa. 3.neC:b TaK1lW HarJIJUHO II'po,neYOH

Irf CTPHpoBaR8 BOBMOXHOCT:& 13SaJPIHO! KOMIIeHOamm OT,lteJlDBHX CJIaraeMHX nOJI8~1 
Lrl O"l C\l 

• • ·1 
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BOro Ma'l'PJ41:1H0I'O 8JIelleHT8, 1ftIO MO.E8T n.PJlBO,IUIT.L 1t pe8KOyY YM8JWB8lUDJN ...... N"Qt oO· C'- • '" o • 

I '0 ·0 • ·H O) .o 
C") "" N f\,' C"') '2. 'JI 8(E1) , IalK aTO BB,1tHO 13 CJIY1Iae n8l'8Xo.nâ 5/2- 5/2 [532] - 5/2+i~ ~ 

~~ 3/2 [411]13 157r b • ~ <J g 
I:lc..o 
o8~~~~ ...... f-ts: a B 13epxHel "'mOR Ta6JI. 9 ~ npoepa npe8,lleHH B~ rJlB.BBoroI ••••••• 1St ~ 00000"'C\l>4 ..........
 

I o O o 'W v, V, VII I o c-, 11 npmuecma (BOslUummx sa O"leT EOPJ!OJmOO:B8 BS8lIMO,IteAo'l'mm) ROIrfIlOHeH8. ~ o 
a>~ r--~-:'~---_----1 b_ _ m~ TOE nÇ)JImC( MaTprowx 8J!eMeH1'OB E1-IIe~O.JtOB 5/2-- 5/2+• 5/2--7/2+

I • I • • • • • • • • 1 • 1 • I II · 
HC"':lHHC')H N o~+ .~HN.o , .ot;a Q)lD K 11/2-- 9/2+ o AR = O B H,llpe 15 Eu. BlmBo. 'lITO npu 13KJD)T:J:et:Jf1Dr:-~~~ .~~~~~l.;~~~I a e e a. ~~ Hm1l ICBaSlRSOTlflmo-{loBoHHOro B8am1OJl:eBoTBJm 13DB,1t rJIamloro l'COMlIOHeHT8::i'j.*iiI l:"

Ho * C'- tn• 1 <.O••'" a> LO ~§~iª~,~,~, I t=I .o~ HMH NN.. OH • •.•• o O H (4I3~- 532t ) no OTRomOJUB) K nPJIMSOlOOII SHB1iHT8J[:&HO YBeJm1m1IOJi. 1l'1'O1DHOOOO 
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O)OH 

1 , I I I I , 1 I I r 1 I I , I I I I I I I I

CDm~~ ~~ I~ ~ ~ ~ ~ ~ 'C\l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~.~ ~ ~ ~ ~t10~Ei3 -;;;--;;;-~~~à~ri~~ ~-;;;-~~~~~~~~~~'" 
HHHH HHHH 

Q) +9+ 

fT) 

-;::-c..o 
110 cpaBBeHlD:l co 3HalleJUIUIMII. nOJIYlIeBBJDm 13 HBM. CJle,Ity8'l ,lto6amrrlJ. lI"lOLlJ 

~ 

YM8U:DmOBJI8 npoe,Ilemmx 13 Ta6.I. 9 118mrnm Qif 1JJU{ Depexo,ltOB nm6ro ::J 
. f:il s/«:~ 7/2+ DO cP8B.HeHJm o 5/2-- 5/2+ cBSl38H0 npe»:,tt8 B081'O o ltO*"St2 •
Q)~ ~ ~eHToII Kne<Sma-I'op,ttaHa. 
~ lí'4 Ka.P'fHHS KOMIlOH8HTHOro COOT8E8 IIOJIH01'O MaTPlAHOro Slell8HTa EI-m~ :g! 
IJ!) (J) O nepexo,Ita Ra1l80neHHO MBHSl8'lCJ[ JUIJt nepexonoa c lóKI=1 (HDHJUI 'lI8.on 

T8dJIHIlJi). }la-s8 60J!&D1l1X 3H811elll'dt MaT,PFIBHX BJIeu.eUTO:S (0I4. TadJI. 6), 
BXO,ItlmOlX B OOcTaB Dpmrecma ROMIIOaSHTOB c LiK =O, 13Ua.uu lIOC.1Ie~a: 

~ 

I 
~ 

O'fBOOl!'l'aJWIO BMB,1tS rJI8mloro ROMlIOH8HTa ( 4111- 532t ) 3H81fJ1'l'eJI:&HO~} ~ 
OID fQ YB8JlTl'mBS.1)TCf{ • 1I8C'ro npe13HlU8I)'1' ere, S'ro IIpJmO,IlJlT R 9B8"DlTeJI!dlOI(V 
~ Q) J!l3MeHeBlO> IIOJIBol Bepwt'l'HOCTB Il8peX0,lI8. ECJn!l TeneplJ o6pa~:& BJUIIM'8BlJe 
~.o a 
Q) co til Ha SHaIa! o6oy»:,ttae&X IWMllOHeBT013 nepexcaoa 5/2-- 3/2+ J( 5/2--5/2+.
m . gl 7/2+, C'1'8HOBB'1'aa nowrraoA upnBBa BadJD:utaeuol: B 8KonePJrDl8Hlf8 "a~ep
a~ ff JltaHHOOTH" nepexo,n;oB 5/2~5/?~ 7/2+ no cpaaaeaan o I1epexo,ItOM 5/2- ....
~N = 

o • 3/2+ li na6.lmJlasMOI'O 60JILIlJoro pasõpooa 8Haq~md 8(E~ (pt.fc.1). cae,Q'elf 
. -r:qN a 01'llle'l'BT}). 1I'l'O 13 0J[y'1Ule uepexO,ltOB, r,Ile BMeeT MaCTO 8B8"Dl'1'8JD»Has: BOMr-::-o 

(1) neH08I:JJDI paSHHX aHaB1 BKll8,JtOB OT npm,mOHHX KOMIIOH8HTOB. OT8JilOBai'CSI.. no
I 'tS lI! r::rt

lã~! 5l~ m oceoeaao cYJIl8cTBeBlUDll IIOJIY1I8BHl:18 B paOTl8'l'8X HBM Be.IJIToIRBH 8MIJJIIr.l'YJt 
o li O) EOpmOJmCOBa CMemJIBBH&!IJI coaromml. 

~ (J)•CO T8KDl O~30M. paC1l8TH B peMKaX Ka + HBM ,1tWI EI- I1epexO)lOB B 
lSa (,)rol ti JIJ@8X 153,155Eu 11 155, 157Tb nOJr8s8.m BamOC!'!J O.ttHOBpeYeHHOro 

J ~= E YlleT8 KOPJlOJIJlIOOBS J( KBa8H118C'ftNHO-4lOHOHHOro 13saoo,neloTBBi1•.1fJl O,ltllO 

88 8'fn BSamIO,neIQTBd B OT;IleJIldiOCTB He B COCTOJIHlD( OImea'l!J II0B8,Il8Blt8 

paCOMOTpemmx nepeXO,I(013.!li l[oOaBBM, 1ft'O B O'l'oIlNIe OT OJIYlI8S1 lÂ KI=1 ,1l,U RI-nspexoxoll oí< ~ 
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rt 'Jr
Ta6JIHlll 9.	 CTPYKTYP8 MBT.PHlJHliX 3JleM9HTOB m (E 1. li -- lf ) 

E1-rrepeXOnOB Me~ HeKaTOpHMB COCTOflHHHMR poTanaoH

HOi! IIOJIOCH 5/2-[532] l1I IIOJIOC 5/2+[413] m3/2+[411] 

B anpax 153 Eu 11 157 T b. m(E1,Ir... 10 B rn, (E1) = 
.=( f Im (E 1) Ii) I (1 + 66 K ,1 ) BwmOJIeHH no cI>oPMY-

JIaM (16) H (10) cOOTBeTcTBeHHo. aif=C~ Cl~,(Ii:!:Ki1rllfKf)' 
F ::B(E1,[~~... ~)3KCJl/B(E1,I~ ~1~)TEOP I I 

153~u , l~	 5/2 [532] - l~ 5/2 [413] ,AI\. = O 

Ir. t II/2--9/2+5/2--7/2+5/2--5/2+
~ ---- f 

oif'mJ;lEI} o,(mf;(GOoif ·m,j{EI)mf.(EI) 
Qifaíf -2aif 10-~e'l"Mf ~ IAKI 1.0 ,eqol'110- 2, e'Po'110-~ ecp>-l 

I------

O,1l4- -0,031----27,4O404~-523t 
0,300,199---1,5 -413~ -523t I 
2,30_.'1, :1 -0,521-2,29-3,68 0,5190,832O413~-532t 

O f' -0,050,097-0,060,1300,04-0,083,o1413f -54It 
-0,58-O, oro0,310,0050,14C,Ú0271,0402t-532t O 
-0,16U,066-O,U5C,03,1 0,020-O,OS-2,1I4Ilt-532f 
0,18-0,024-0,070,010-0,040,005-7,1O41H-54H 

2 ,811.10- 2-2,62.10-2-3,62.10-2m (EI, If-. 1f J,etp.1 

8,0(14).10-63,0(6).10-6B(E1, I ~ ~ I; )~~~1 1,8(2) .10-5 

1,0F 1,60,7 

. 
157Tb , 1~	 5/2 [532] - I; 3/2 [411] ,AK = I 

Ir. 5/2--. 7/2+5/2-- 5/2+5/2---.3/2+
L -- I~ 

Q;f m, i {(1)ai(·mf ;!E1) a.;fmfi(EImf,(EI) . ai, a-i f a.,IAKI fO-~ e<f''''10-~ eq>'"10-2., eer1/>it ~ 10-~ e'f'lo1 

- 0,240,24 0,037O,U386,4 -O413+-532t 
0,33 0,32- 0,0250,02613,0402t-532t O -

0,216 0,130,310,47 0,5310,8130,64Ilt-532t I 
-1,020,043 -0,75 0,0590,77-17,4 -0,04441rt-54It O 

-0,01 0,005 0,01-0,0050,000 0,001,34IIt-550t I 
o,or 0,002 0,010,003420~-54H I -3,7 0,002 0,01 

( 11' 11)m E 1, L	 ~ 1f .e~ 1,25.10-2 -0,32.10-20,14.10-2 

8(E1 I ~ _ IR)3K~n 8,,1(24) .10-86,1(12).10-7 3,1(13) .10-9 
" f	 ,e Õ 

\ 1,25,92,5F 

22 

t::. K =O GCTaeTOf[ HepemeHHIiM ~eAYB:Illldt sonpoc: BJilIBCJIeHHHe Ma'l'

~He aleMeHTH EI-rrepexo~oB B qeTHO-qeTHOM oCTOBe rr03BanHDT nony~Tb 

H9IIJIOXOe oonnaoae .MJI B (E1) - ~eJIB1D!1i B HeqeTHOM H,IU>e. HO B TO ae 
BpeMJI .namT CWI:&HO 3aln.tmeH1IHe 3HSqeHHH 8 (E 1) B 1ieTHo-qeTHOM OOTO-

Ba. rr~a 3TOro cepbe3Horo pacoorJIacoBaHHH IIORa OCTaeTOR HeHcHoA:. 
KaR nORa3HBaJOT pa60TH 116.23/, razae alfqleKTbl,KaR B3am.ro.neilcTBHe 

KoPHOJIEca B "lieTHO-qeTHOM OOTOBe H crporoe BOCCTa HOMeDe TpaHaztm.l.BOH

Hot HHBaPl!aHTROCTH raMBJIbTOHBaHa. 6e3YCJlOBHO. Ba7iCHH. HO ORB ae 06'I.HC

HJmT paccorJISCOBaHRR:. mremtero· MeOTO npa paC'tleTe BepoJITHOCTeA 
B (E1. Do K:: O) -nepexonos ,1tJIJI qeTHo-qeTHIlX H HeqSTHHX H,llep. M.OxeT ORa

3aT:LCH CYllteCTBe1UWM crporoe BH,lleJIeHHe Ml3 BOJIHOBoA: llJYHKUm1 HeqeTHoro 

,mrpa .uYXOBaX' npm.moeA:t OM3aHHbOC o HeCOXpaH8HHeM xacaa ~CTJfn. B H8

mux paCQeT8X aTa npo~~pa rrpoBO.ItRnaC:L rrpmdHHEeHHo:nyTeM HOKnD~eHBX 

~aroHan:LHblX O~O-qaCTH"l{HHX'M8T~NX aneMeHTOB.rrpH pemeHHH oeKY~p

Hora. ypaBHemm ,It.1IJi aexernoro H,Iq>a. 1KeJlaTeJI:LHO rasae BRJD>UT::& B pac

CMOTpeHliIe ae TOJI:LKO 0RTYIIOJIb-OK'1'YnOJI:LHHe H .n;mIOJI::&-,mmOJI:bHlie CR1W~ 

HO H ,ItHIIOJI:L-OKTYrrOJI:LHH8 CWIli. O~aKO. oxopee scero t npo6JIeMY II03Bo

mrr pelIIHT:b TOJI1>KO O.ItHOBpeMeJlllW1 -yqeT scex wm llaCTH 8TBX acW>eK'l'OB. 

EOJIH npa aTOM npoaaoâner YM8H::&meHlIe MaTpHllHOI'O 8JI8MaRTa M 301 

EI ( 6 K= O) -rrepexona B 1ii:fTHo-lleTHOM OCTOB8 11 0,IJ;HOBpeM8HHO YB8JIHlieIme 

aMnnHTY~·BB6paDHOHHHX OKTYIIanbHHX K9MIIOHeHTOB Àfe = 301 B COCTOH

HRHX HelleTHora ~pa. TO OIIECaHHe EI-nepexo~oB B qeTHO-llSTHOMOCTOBe 

YJIYqm}{TCH. a B HellSTI10M anpe - COXpaHH'l'CH H8 npezaex Y~OB1leTBOpHTeJI::&
HOM ypoBHe. 

4. Bl:lBO,I(H 

ITpoBe~eHH MRKpocROnK'tleCKHe pac~eT& ilPHBe~eHHHX BepoHTHooTel EI
nepexonoa MeJl.ItY COOTOmtlfJD4H poranaoaaoa ilOJIOCH 5/2- [532] 1Il COCTOJ{

HltR:MH ilMOC 5/2+ [413] li 3/2+ [411] B aexerao-nporoaaax sw>ax 

153.155 Eu H 155. 157 Tb • ITOKa3aHO t 1iTO HEM. B1UIJ)~ TOJI:LRO 

B3aHMO~eaCTBlIle KopB~Cat He B COCTOHHHH 06~cHHT:L Ha~aeMYD "yc

KopeHHOCT1>" EI-nepexo,Ito~ c 6. K:: O B CWI:LHYlO "sanepaaaaocrs" HeKaTOpHX 

EI-nepexonoB c I (j K I =1 t a T8.lOIte ~ ococeaaooreã IIOBe~eHlm B(E1) 
(aanpasep t ~fÜKTYamm B(E1) B 15 T b AOOTHI'aIWtK9 lI;I3YX rrops:,zutOB 

BeJllJ1lHRH). O,1tHoBpeMeHHHit Yllih B paMRaX nomona K~ M + HBM KOj)HOJIRCOBa 

H Ima3rmCTHlIHo-4>OHoHHoro B3am.ro~e!CTBHa (IIOCJIe.wree IIJ)HBO,1tHT K lIOHB

JI8IDm OKTYrrOJI:LHblX BH6palU!OlUiHX KOMnOHeHTOB B BOJIHOBOA: <IJYmw;Im He~e'l'Ho
ro anpa ) n03BOJISIeT OÓ'hHCIDtT:D ace aTH ::$PeRTH II ,ItaT:b Y,ItOB1leTBOPHTeJI:LHOe 

KOJIRl:l8CTBeHHoe OllHOaHH6 paCOMaTpaB8eMHX E1-nepeXO~OB. 

llpR BIt1IDlIemm KBa31AaOT1Pme>--qlC>ROHHora B3aHMO,IteloTBU OOHOMO! 

BlQI~ B MaTp~ 3JIeMeHT EI-rrepexoita c t:.. K= O, KaR 11 B 0JIY'tl8e HBM, 
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,ItaIDT JIlUtHpymIl.U!a no K KOMIIOH8HTli H8tIaJ1hHOro li soaexsoro COO'l'OSIHH~. 

IlPH 3'1'014 BeJIl![tmH8 MaTpH'tfilOI'O 3JI8MeHT8 cym80TB8HHO YBeJmlmB88TCSI 38 

O'tl8T ROJIJI8KT1IIBHHX oR'I'Yrr<>J'!DHHX BOs6YJ1'JteHIDi qSTHo-'tlSTHOro OOTO:aa, npa « 

BO,WlIll1!X K rrOSlBJIeHHIO IIpxMecett ll><>HOH8 o Àf1e = 301 B OOOTOmutRX H8't18T

aoro 8,Iij>a. aro H II.PHB0,Itl1I'f K OM:bHOI "YCROP8HHOCTH" E1( !J. K = O) 
n8pexO,ItOB. 

Ilepexo,1l o I ó K 1 =1 MeJIU4Y rJIaBHJ:lMH no K KOMI10H8H~aMH Ha'tJaJII>-

HOro JI ROHetmoro oooTom! IIpm BK1II>'lielUm KBaSH'qaOTH'tfil~HoBHoro 

BSaHMO,IJ;eAcTBILK ae YClIJJIIma8TCH OTOJI:D SH8"UITeJI:DHO,' KaK B OJIYlI88 

li K = O • aTO CBaSaHO rrpeJlJ];8 BCeI'O c KOMlI8HoaU1!81it H8ATpomiO~ 

H npoToHHol liaOT8A ROJIJI8R'l'lmHOro tUl8Ha B ero MaT.PJAHOM M8M~H'l'8. 

Kop,HOJIlIIOOBO B3aI4MO,n;eitcTD8 IIPlIBO.I01T It IIOSIBJIe1U:DD B MaTPiAHOM 9JI8M6HT8 

E1(Ió.K 1= 1) -nepexona 'tI.lleHOB 'l'HIIa b.K= O. ROTOpH8 lIS-S8 csoerc 
XOHJIaKTBBHoro xapasrepa OTaHOBHTaa: cpaBmIMH o 'lJIeHaMil 'fHII8 I D. K 1 =1• 
Bosmu<aeT WIOJlf.HBSI KapTHHa, KOr.na peSYJIh'filWIlll1d Ma'l'~ WI8MeHT 

E1 -nepeX'o.u;s onpe,n;eJIJIBTCSI CYMMOA H8CROJI:D.KBX lJJIeHOB O.n;HOI'O IIOpB.1lKS ne
JIlI1D!HH B. Bo06~e I'OBOPfI, paaaoro SRaRa. BSEmMHol KOMlIeHOaD;Be'l TaIaIX q 

1JJ1eHOB OÓ'llJiOHJI8TOJI CH1IldiM "SB,&8pxmwOCTb" EI-nepexo,n;oB o 160 K I= 1 
E Si)ij)8X T b • Ha060POT, B smpax Eu MH IIOJIYtmm! H8RO'l'Opoe ycue
mie n8peXO,ItOB 'aTora 'l'l!I1a. 

O.lniOBpeMeHHO c 06'bHCHeHH8M BepoH'l'HOOTeta: E1-n8peXO,IJ;OB B He1ie'l'HHX 

.f(Jij)aX 153,155 Eu 11 155.157 Tb IIOJIY"ieHO Y.ItOBJI8TBOPH'l'eJ.UJHOe 00

oaaae HBSKOJ!axaIlUtX coorommft 3TUX BJlep. a 'faDe E1 (160 Kl= 1 ) 
nspexo)J;oB 11 :ra:x 'lIeTHo-tzeTHHX OO'1'onax. 

Ha OOHOlle MBRpocKOIllf'iecroa paC'll8'1'OB npo.n;SMOHCT,PH.POBaHa onpe
.tt~ po.n, "XBocTa" MSK'l'putleCltOI'O ,1UtIIOJIbHOI'O rBraHTCml'O peSOHaB

oa B EI-nspexo,ItaX M~ ImsxC>.7lell.8J1lJD1!Íi 0001'OJ1HWDm llê'l'Ho-l:teTlUiX Jlr,IJ;ap. 
aroT sqxpelt'l' OCTae'l'eJI 1l oue ,ll,mI 60JW.1llUlCTBa E1-nepexO,lXOB 11 paCCMOT

peHBHX BeqeTHHX SIJU>S%. 
lIom as HatneH OTlIe'l' Ha sonpoc, nO'ti9MY B CJ!Y'Ule liK= O nPH 

O;llHBX 11 'fax xe MaTputn1HX 3JIeMeHT8X E1- nepexO,lJ;OB 11 1!eTHO-'tIeTHOM oc

!OBe IIOJIYl:IaeTWi ReIIJ10XOe onacanae B (E1) - BeJmCmH 11 HetleTHOM H.,IU>e 

B TO ae Bpe!m OUbRoe 8aBH1!leHll8 3HalieHd: B (E1) B lieTHQ-lleTHOM 

QO'fo:ae. IIo-1l1\1Ut.MoMY. .zwr pemen:wI B'1'01'O aonpooa He06xo~ OJlH,OBpeM8H
Hd Y1l6T ~ ;rr;OnOJlIDl'l'eJlLHHX ~KTOB: ceporoe 1I1lUteJIeHHe HS BOJIHOllHX 

~ COC'l'OJmlilI ,nYxoma ll.PJIMBOet, OBS3ammJ: c HapymeHHSM 'lpaHO

JIJIIUtomoit mmapBaH'l'HOO'I'H raMWIl)TOHmma !I B OJIYli8.e HeQ8THoro JJ,lU)a 

o Heooxp;meH1l8M tmC'.JIa Tiacnn; BMDl:t8HB8 ,IJ;IDIOJID-ORTYllOJI:LHI:lX OM; KOPH

onuOOEO BSaEMO~eaCTBHe B 'lIeTHo-qSTHOM OCTOBe. 

ABlfOpu óJIaro.naPHH aa BIIl1M8HXe R pa60Te 11 DOJIeSHHe o6cY2l,1lemm 
B.r.(;OJlOm,8BY , It.H.rpoMoBY J I1.H.MHxaWroBY, H.I1.lliITOBY a p.r•Ha3MHT
,lUlliOBY· 
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AnHKOB 6.A. ~ Ap. p~-87-917 
O ponH KopHonHcoBa H KBa3H4aCTH4HO-~HoHHoro B3aHMoAeHCTBHH 
npH onHcaHHH BepoRTHoCTeH El-nepexoAoB B He4eTHWX H30Tonax Eu H Tb 

B paMKax MHKpoCKonH4eCKoro nOAXoAa. 06~êAHHH~ero KBa3H4acTH4Ho-$oHOHHym 
MOAenb H HeaAHa6aTH4eCKYQ Bp~aTenbH~ HO~enb /K~M+HBM/. nOKa3aHo.4TO cno*Hoe 
nOBeAeHHe El-nepexoAOB B RApax 153 •155Eu H 155.157Tb YAaeTCH onHcaTb TonbKO 
npH OAHOBpeMeHHOM Y4eTe KopHonHCOBa H KBa3H4aCTH4HO-$OHoHHoro B3aHMOAeHCTBHH. 
npH 3TOM. no cpaBHeHHO c pe3ynbTaTaMH HBH. Y4HTWBa~eH TonbKO CHnY KopHonHca. 
paC4eTY AaOT 3Ha4HTenbHoe YCHneHHe El (âK = O)-nepexoAOB. a El( iâKI=l)-nepe
XOAY MorYT npeTepneBaTb KaK YCMneHHe.TaK H cy~eCTBeHHoe ocna6neHHe. OAHOBpe
MeHH9 AaeTCH onHcaHHe HH3Kone*a~x COCTORHHH paCCMOTpeHHWX RAep. HCCneAyUTCR 
El-nepeXOAY B HX 4eTHO-4eTHYX oCTOBax. AeMOHcTpHpyeTcR onPeAenR~aH ponb 
"XBOCTa" rHraHTCKoro AHnonbHOro pe30HaHca B El-nepeXOAax Me~AY HH3Kone.a~HMH 

COCTORHHRMH 4eTHO-4eTHYX H He4eTHYX RAep. npOBOAHTCR nOApo6HYH aHanH3 nony
4eHHYX pe3ynbTaTOB. 

Pa60Ta BynonHeHa B na60paTopHH TeopeTH4eCKoH ~H3HKH OHHH. 

llJA!DPUrr O6J.e.lumemmro BIiICl'JnyJlI smepuLlx HccncmOBaHaR.,Uy6Ha 1987 

nepeBOA O.C. BHHOrpaAoBoH 

,AI ikov B.A. et aI.	 p~-87-917 

About the Role of the Coriolis and Quasiparticle-Phonon 
Interactions for the Description of EI-Transitions 
in Odd Eu and Tb Isotopes 

It is shown in the framework of microscopic approach. including the 
quasiparticle-phonon model and nonadiabatic rotational model (QPH+NRH). 
that	 the complex behaviour of El-transitions in 153.J55Eu and J55.157Tb nuc
lei can be described only when the Coriolis and quasiparticle-phonon inte
ractions are taken into account simultaneously. In comparison with the pre
dictions of NRH which takes into account the Coriolis interaction only. our 
calculations result in much stron~er El(õK=O)transitions and in both stron
ger and e~sential1y weaker El(~âKII=l)transitions. lhe description 'of low
lying states of these nuclei is also obtained and El-transitions in approp
riate even-even cores are investigated. It is shown that El-transitions 
between low-lying states in even-even and odd nuclei are generated mainly by 
the "tail" of a giant dipole resonance. The obtained results are analysed 
in detail. 

The investigation has been performed at the laboratory of 'Theoretical 
Physics. JINR. 

Preprint of the Joint Imtitute for NucJev Beseuch. Dubna 1987 




