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I. BBe.n~ª, 

B paoore /1/ oana npeMOJKeH8 Mo.n;eJTh J B KOTOPO~ MPO npencraaaa

erca R8R ,UBa aItCHaJIbHUX poraropa (nporoaasã R HeHTpoHHIlli), KOTOpUe 

MOrYT ,UBKr8TbCfl .upyr OTHOCHTeJIbHO ~pyra (CM. pRc.I). ~ee, B paÓO

rax /2, 3 ,ItByxpoTopHaH Mo.ueJIb óWIa pa3BH

Ta c TeM, qTOÓU nOJIYqHTb B03MOEHOCTb OllH
n) 

CUBaTb B ee paMKax BHYTpeHHHe B030yx.n;eHHH,\
-'\s, " KOTOpHe MorYT ldMeTb HeHyJIeRble 3HaqeHHH

I /

28 npoe~. BHyTpeHHero yrJIOBOrO MOMeHTa H8......"e+_--/ 'o OCR CRMMeTpHR poT8TOpoB. T8M xe OunR RCCJIe
, I 

. 
,nOBSHbl cnexrpu COCTO.RHH.t1 gr -, p - K r

I 

nOJIOC c y~eToM CMeillHBaHHH HX c COCTOHHHHMK 

n P S -ncnoca (KJC'= {+), a T8KJKe H8Q8TO R3yqe

HRe MeKTpOMaI'lllITHWC xapaxrepacrax YK83aH

PRc.I HUX COCTOSlHH~. 

B .uaHHO~ pa60Te MU npHBO.uRM o6~e Bbl

paJKeHHH )J,JIR MYJffiTRnOJffiHbIX oneparopoa B paMK8.X .IlBYXpoTOpHO~ Mo,neJlll K 

CRCTeM8TH3l1pyeM 3KcnepHMeHTaJIbHUe .uaHHUe o BepORTliOCTHX ~- H M1-ne

pexonos MeJK.nY COCTORHHRMH r -, J~ - R (-nOJIOc. a TaRJIte A8eM HeKOTO

pue OueHRa OTHOilleHH~ BepOHTHOCTea M[- H ~2-pacna.ua COCTOHHRH r:nonocbl 

anpa 232Th • 

2. MyJIbTHnOJIbHble onepaTopil B JlBYXJX)TOPHO~ MOjl!.eJIH .surpE! 

Bce O,IUIOWCTRtrnhle oneparopu B ,lt811HOH Mo.ueJm MorYT 6h1Tb sanacaaa 

B BH.ne 

Jt[ (~l.y-) ~ JLL p(Jf') + (J[[tv (fij<-) . (I) 

~eCb A À 

JL (J.! )-~ I JU I (;l ~ I ; I ~L) ) Uf- VI (º1:) {2) 
CC -y --- t 

- oneparop O.D;HOa lia nO,ltCRCTeM (cr =P HJlli N ; J. - MYJIbTWIOJIb-

HOCTb oneparopal ; b - <pyHKUHH 3aBRCHT OT yrJIOBblX nepeaeaaax, onaos

BaIDmKX opReHTauH~ 3TOa nO,ltCRCTeMbl' B npOCTpaHCTBe. OnepaTopbl t(~ 

~~bCEl-~'df1jjÜ.in ~mcnrrfi ~ 
((l':~..:'\:t1~; ..:'·,<, ~jl- I" '''>lã''Q~Plfi'&\
ld~ • .....~~·" .....4~·... t, • ""x.l:)~al~1!:J 

6- . ".i <:» -rL-:HA 



rrpe~CTa~ co6oz yr~oBHe MOMeHT~ rrO~CHCTeM, CrrpoeKTHpoBaHHHe Ha KX 

BHYTpeHHRe OCH. 
~ aHa~Sa raMRnbTOHHaH~ CHCTeM~ H ~ BH~C~eHHR MaTPH~ 

a~eMeHTOB orrepaTopa (I) H~O rrepe~TH OT llepeMeHH~, OllHCH~ 

OpHeHTéill,HIO OT~e~bHlDC rrO~CHCTeM º'1:' =-{d..'Y;)~>'-r ) ~J, K yr~OBtlM nepeMeH
HtlM Q == {01..-) /!» ry-} , Ollpe~eJIRI<lInciM OpHeHTa.I.I,H:IO scea CHCTeMH B npocrpaa
CTBe, H nepeaeaaoã t9 , paBHO~ noacnaae yrJIa Me~ OCSiMH CHMMeTp.IDl 

poTaTopoB. OpHeHTa~R ~pa B ueJIOM orrpe~e~ReTCR npaB~ OpTOHOpMHpo
~hIM penepoa, ~eIOlIlIDvl OpTH, sapaaeaaae xepea e,Illlllli'llme BeKTOpa ~? 
H 5 ,HarrpaBJIeHHHe ~OJIb oce~ CKMMeTpRR npoTOHHO~ H HeZTpOHHOZw 
nO~CHCTeM. llpa aTOM 

·i (..... ...." O c. :Jc8'::.-cL"LCc.OS 0 'S \ <17.(2 p JI)) "--2 

llepexo~ OT o~ yr~OBHX Koo~aT K ~pyrHM MOEHO ocymecTBHTb, BOq

rrOJThSOBaBlllRCb COOTHOlll8HH8M -'C .... -- (3) 
11i,:=R~h-i.' 

~I':- 4 ~ .-... 

B KOTOpoM OpTH KaJlt.nO~ HS rrO~CHCTeM ni' '= {5't"t ,,,,", ,'S } COEMemeHH C 
~ ) ~) ~ 

OpTaMH sceã CHCTeMH 1li. ([. = 1,2,3) rrOBOpOTaMH 

~ ..» (X -$').- /\R- i 
K P - Rp 2.) G) '2 - ti) (4) 

Rti -= Rw(- ~ I Q1 ~) =- QF/ , 
~ lJ -WYliKUKK BKrHepa TaKO~ rrepexo~ ocymecTERReTcR HCnO~SOBaHHeM 
TeopeMH ~ogeHHR rroBopoTOB: 

r-: Í'..........
 

R(Q) =k1; R'( ºrt) ( 5) 

) ) 

( 6)D;/Q<r) == ~_f~)i (Q)v;:, (R~i) 
llpK MaJlHX SH8-qeHIDiX yr~a G ,rrpe~CTaB.7IJIllIUDC zarepec B ~aJIbHeIDn~, 

MOZHO KCnOJIb30BaTb aCHMIlTOT.liPleCKoe BHpaEeHRe ,nJIH 7) -<IJyHKlJ.mI I . 
l1MeeM 

}-. -1)A (.º\{~ i8 , ~ Vu-vl (QD)=L yv,~) v))' -1" ~(À~Y)(J\~Yt-iJ~vl+l 
J' I Y . ) , - ( 7) 

l)~" (Q.)==~ n~vCQ){ 'd;y,T l~ J0"!: ~)(X" Vri~Si}'c':-,J 
Iloncrasaa 4JoII4YJW (7) B (I) H (2), nOJI:J"lBM MY~THIlO~:blIlÚi oneparop ,IJ..Jlil 

CHCTeMH B ueJIOM: 

JLL (J1f-):=: fi'O ())v\~ +}L~ (;\Y) ) (8) 

r~e 

2 

I (' )' ") ). ( )l i ( i· ):7 (9 ) .u; Jf'= ~ Uy y Q L. JJ p )/ Y) -y JIlN ().,>·y j ) 

JL~ (iJ'.) ~ -i! ?~ (;1;: Ii)U ~ V.,. 1.) u':v (Q) [Jll ~ 01, )!':.1.)-)lw(À}±~. (ia) 

Oneparop }vL'e(fi;.) , rrponopnaoaaasaaã G ,o6YCJIOBJIeH OTHOCB:TeJIb


HHMH CMemeHHRMB npOTOHOB H He~TpOHOB.
 

Cn8~OBaTe~HO, aánHcHBaR MY~TRllO~HH~ orrepaTOp B ~e (8)-(10),
 
Mil nepeana OT yrJIOBWC nepeaeaasx º-r K yrJIOBlm nepeMeHHblM º H
 
(9 • l{To6H cflL (Àjt) npencraaars B CB.MOM 06~eM ~e, nanee aeooxonaao
 
npeoopaaosars oneparopa rt1:). B pa60T8X I ,2/ 6~ aseneaa BeJm'IH

HH 1-= fp T Í,v H' S:::. Í -~ i: B: Ha.M~eHa peB..1IHSB.nWi oneparopoa

"" P /~/I.

li. 11 5L (i =1,2,3). BoCnOJIb30B8B1liHCD <l>oPMY~ HS, MO&HO
 
Sa.rrHC8Tb
 

(11)/\ P _1. (r" -+ S \ '"' . i (í "\I!, -2:' ±.. ~)I Ir = '2 I.!:. -S-::.) 

3necb rrpKMeHRDTCR CT~pTHHe COOTHorneHHR ~ c~pK-qecKKX COCTaBARD

~ yr~oBOro MOMeHT8 í~ OTHOCHTeHbHO BHYTpeHHKX oce~(CM.pa6o~5/)
 
K BBO~TCH CJIe~e o6osHá-qeHKR 

~ i l ( /\ .\ /\ (12)
S~ = -f2' Si - te t3 (28)) =!. r S2 ! 50 = s:) 

.J ) 

Iiu;eJmM TY xac rs oneparopa , KOTOp8R He S8BHCHT OT nepeMeHlwg ()l H
 

ae co~epDIT S+
 

\ ') ) ( ) [ I ( /\ I ( /\ "l (13)(Jl.{o )\y)=~ D y v Q .u; À>'Y~ ~ I!.)+ JUNv)y/i I!.)i. 

Tor~8 MY~THllOJIbHl:le onepaTopH B CaMOM o6meM Bane KMeDT .~ 

tfiL () r) '= fio (Jf- ') ~ .fi fi ()~) ) 
(14) 

nne JL fi (Jf') = I 1);, (ºJ{LJL~ ()) v; ~ ,fÍ!+ S:!:)\ - JJ-~ C~/ V~ i I )l-t
~ ) 2 !.~ (15) 

T [Jl'w 0/*i,- S, ))-)[~ (,l,v; ~ Í!-;J) -j- JL~ (J f') 

~eCD oneparop fio (1jJ-) HBJI.HeTCSI HSOCKa.JIHpIDlM, a oneparop JU.fI (~~)
 
- 1I30BeKTOpHWJI.
 

:l 



3.	 MaTpRqHHe aneMeHTH onepaTopoB aneKTpHqeCKOrO KBaAPYllO~LHOrO 
H MBrHBTHOro ARrrOllbHOrO MOMeHTOB 

ITocTpoeHHe C06cTBeHHax ~YHKUa~ R H3yqeHRe CneKTpa COCTOHHH~ 
rrO~OEHTe~HO~ qaTHOCTR B paMK8X ~BYXpoTOpHO~ MO~e~ BHllO~eHO E /21. 
Bo~OEHe ~YHKUKK rrpe~CTaBnHIDTCH cynepn03RURRMH COCTOHHH~: 

:'-J (21-Ti ')1./2 { 1\ I (Q) l/) (')lf!or( \l.,\ -= -- . -f2 _U 'fo o (9 .+ 
-;j	 )J) 2.[1-+ 1 1'1,0 J 

+ dYoA o 11.=-TIi~{) In I
i (9) +]) I (Q)Jlfi O(G)J;J-o,'12 M· 

J 
f.1-{ 
,_ 

, 

(16) 

m 
't'.') 

(2Iti )1/1 {[I . .r .]
-= 2I"Çl' 1)~,1 (0)-+ (-i) D~_i (9) ~Jo(Q)+ 

-tt&oA04~(~0(I:-~ (1)1 (0)1- (_1)I nI !Q\l\f (@\_ 
M)2 1-1)-2 \. }J 2,0 'J 

-	 reoA o Ü(I:;-i) D~,o(Q)'PO'O(G)}Jo, (17) 

li ==-(2r+i)V~{Lr1)T (Q)J2-t (- i)IDI (Q)J 'J4l (G)+'t'r- \21/+1 M " M,-Q -2. ~oJ2 

+t tlYoA o fr-2)(r~:;)lt:,(Q\h +(-d~~,,(Q)JJ\~)8)

- i i:8oAo ~(H)(IT2) [1)~,i (º)JQ+(-1)I1JM~_i (º\;tJ~iE)~ 
- . (18) . 

~eCb Ao-= (J-i JN) /('J:'TJ.") ecrs OTHOllleHHe pa3HOCTH ~OMeHTOB HHepmm non

ClICTeM.R n. cyw4e; B:=[a?JN)/~JrJ,}J.s]Jt:..xapaarepacraxecxoe saaseaae 
yrJIB. 8 ; Jk - iIJYHKl.J)m. CBff3aHHHe c BHYTpeHHRM ,IUlliJlteHlIeM Hyx.rrOHOE; 
~ (G) - ilJyloou-m, COOTBeTCTByillU1e OTHOCRTeJlbHl& KOJIedaIDI.RM npo

2)n. L 1/
TOHOE li He.aTpoHOB (rne I< , f\ , J3.- , n, - KBaHTOBHe xacaa, onpene

~e 6a3HCHHe COCTOHHHR). 

4 

raMRnbTOHOBCKaH MaTpHUa BaTOM 6a3Rce KMeeT ~ 

ljr fi----i .__._.... _._~-_.- .....---_.-t·--- ~ ------
I (I+1) 1.	 I O CJ-r2T +w~ "2J(I+i) ~r,. \~(I-1)I(r+f)(r~2) ~~
 
~.,-,--"-,-,,,,,,,,,-, _ - -_ " " _ _ - - ··1·..-·..·· - --- 

A ~(I+!) +w \~(I-1)!(I+!)(I~~P )-ÜI(l+l) ~ R I ~ 
2·) j.>.,; ftJ'! 'r (19)H= _ _._ _..~ " ~ . .... ~ 

i 
1(1 + i') I~.--- -, p
--~ + (;J 4~I-1Vl+2\ I ?r 
2'1~ r- I ' 5)1" ---- -lI;~J: W J 8 

s 

) 

rne LJ~r , Wf-> ,IA)d"'- ,LV,'!, - rcorosaae SHeprRR paCCMaTpKBaeMWC no-
JIOC; '1 H J",,- - aaepnaoaaue napaxerpa; R j" , p , Q ,J?

J a	 <1
r 

I <ar, .r- Jl" t s )' _ rranAUeTpH CBH3H.	 r, , ;)PS.l" .t"""''' 

, JI,n.a H3yqeHH:a MeKTpOMaI'HH:THHX nepexonos npHCTyrI.HM K uapaaerpa

3aIUm J~p ( ;1 ~) R ).{ 11 (jlft). Iípa STOM KCnOJIb3yeM npe~~ paanea 
H IIO~'OKOH~Te~HHe BHpaEOHRH ~ llpHBe.n,eHHHX BepoRTHOCTe.a IIepe

XO.n,OB. 
HanHilleM orrepaTOp KB~pyrro~Horo SJIeKTpR~eCKoro MOMeHTa ~ ~

HOa Mo.n,eJIH anpa , CIIHTaa, qTO JL ( ;tr)OT ir) ae aaBHCHT. llMeeMrr 
(20)

JLL (E2)}-') -= Jl[ o ( EQJ fJ + J~l G ( E2,f') 
B H30CKaJIRpHOM ~pynOJIbHOM onepaTope 

RL ( \ 2- '7\2. (O' A /	 (21) 
Q)1I	 o E2)r r: y vr y ) 111. 2:) 

KOMllOHeHTH KaanpyllonDHoro TeH30pa BO BHYTpeHHe~ CHCTeMe KOOP.IJ.HH8T 

A;,y =- JU ~ (E 2) Y) + fi~ (E2J y')	 
(22) 

MOERO npe.n,CTaBHTb CJIe~~ 06paaOM: 

(23)r\,,: {~o'(IP>< IV' + 19r ><} 1), 

m;}"~2 hlz' (l 'd>.(~rl + Igr>< 'tI') 
m/ = o	 

i 

2,Y::'~! ' 5 



rae Qo - BHYTpeHIDita KBB,IJ;pynOJThHbla MOMeHT anpa; f11. o H r1l 2 - aexo
TOpble KOHCTaHTbl, onpe~eHHeMble as SKcnepRMeHT~~HblX ~aHHHX. ~aro~

aae MaTpKlffiI:te 3JIeMeHTbl oneparopa (2I) CBHSbl.BaI>T COCTOSIHIDI BHYTpK no-
JIOCbl, HanpRMep, 

/ 'íTTI'M'1 (U (E9 \\' 'lrIH>=~2It-i )~!~'Q ,C "': (24)
<, 't' --v- Qj o ..... )jt) 1,..,... 2[' i '. ~ 

o 'o t o [1'1 2 

); Lr C(2 + ~ Q}A~(~(I'-j)(I'+2)(H)(rt2) Cr:í +9~(I'-2)([',.~)~2)(rt3i e;~~ 
I2 2.0 'T ri :2.0 r~ 20 , L?7 ) ) _. 

rrpHBe~eM T~e BblpaxeHHH ~ He~arOHanbHblX MaTpH~ 8JIeMeHTOB (M.S.)
 
HSOCKaJIHpHOro onepaTopa Me~ COCTOHHHHMH c paSHblMH BHYTpeHHRMK KOH


~ypaD;KHMa :
 

'""'::-' IIM/\ I'''":' IM ('2[Tl )1/2 C'IIMI
(\fJ~r ('JLtCJ(E2}f-) 'fj~ )= 2I/1'1 .rno rM]~~ 

~ O i2 2x (C I -\- 0 8 Ao ~r/(I'+i)I([T{)' 
IO,20 c: 0 

<lV Ii~, IJlL (E2)}l)\ qJ: IM> = 
, qr o I T 

r;o 
x{lC_ + ~6rA~ ~II(I'+d(3~(I.-2.)(I+3)'CI,-i - ~(I-f)(h2)' Cr;J. )\'7 

[2,22 I I-.\22 [-i,2.2. ~. 
kfs epoPMYJI (24)-(26) BH,IUiO, xro OHH OTJlli'tlB..lYl'CJl OT TaKHX M.S., nOJIYlleH
HHX B paMKaX MO~eJIK JKeCTKOro pOTaTopa, llJIeHaM3,nponoplUlOHB..1lllHblMR 
8. 2. ,A" Q , xoropue HBJIJIDl'CH ~OnO.JIHHTeJThHblMH nonpasxaaa K npaBHJIaM Wi

o o 
TeHCHBHOCTe~ HYJIeBOrO no~a. 3TH llJIeHH nOMHMO Ko~eHTOB KJIe6wa
Topnaaa conepaar SaBRCHMOCTb OT yrJIOBl:lX MOMeHTOB I , BOSHKKanqyID B 
peSYJ!bTaTe Y'leTa COCTO~ c 6'd? = 1 B BOJIHOBblX ~ (CM. paõo

TH/2,3/).no TO~ JKe npH~e OKaSHBaIDTCH OT~~HMH OT HYJIH M.S. RSOCKa
JI&pHoro onepaTOpa 

<r+2 ;51/ Jio(f2'1'-)11 r; 91'> ~ WoAoQo(I-j)["(l:;iJ:~ +l) t (27) 

<r+2;s II Jll)E 2, f')I\r ;}> =t8oAorno(1~ j)[~~~+:~(hl)J~2 (28) 

<I+2··s\IJU (E2,Al)\II;t>=t8 A f1:J. (I_i)[C1-l-:))(I-ÜI]% (29)
) \ o ') \ o o 2 '(1+2)(21+.3). 

6 

(25) 

Cr/1) 
rf 

, 
,20 , 

(lI+ ().i~2 ~ Cr/fi'!' ~ 
\ ~H'+ 1. m 2. ~ 2 IN 2/1{ 
I, } ).~ (26) 

~ RsoBeKTopHo~ qaCTR KBB,IJ;pyno~Horo onepe.Topa RMeeM 

JI,L e(E2 ,y)"" -tfi { mik [Q~@)+ /Tt~(j)(lp< CJ-r1 +I(Y><jl)]+ (30) 

+m~e) (11)<'0/\+I~r><ãl)} [])~,l (Q) +]);,-1 (Q)] , 

rne Q~G) , màG) , m~e) - TaKJIte KOHCTaHThI (CM. (j;lopv1YJlhl (Ia), (23». 

IIpHBe~eM,HeKoTopue M.3. oneparopa Jile (E2))Li.) . 
(31)<I+2'sllJ{ (E2 1\\r' nr>= -i 8 Q(Q~[3(I".?)(I+1'~Jij2") e 1ft) 'õ o o '2[+_~ ) 

( T+2 ~511 JU (E2}jL)\\ I ~ ~ >== - r8 0 m~e). [?,~I;~~r+ {) r/~ (32) 

e

1 nl ( \\1. tv- ,_ . e t@) [([+.)) ( r-r) r ]1/2 
(I+2~S\""L{,e E2}J\lJ\II, <1 >--L otIL2,' .CI+2)(2It-.!» . 

(33) 
\ 

ConOCTaBJLHH (31) c (27), BK,IJ,HM, ~TO CMelJ.lRBa.HHe COCTomma no ~C

JIY ~ ,YllTeHHoe B BOJIHOBbIX <íJYHKUIDIX (16) -( 18), npKBO~T K cpasaa
MblM (npa MaJIblX I ) BKJIa,naM OT HSOC~HOta K OT aSOBeKTopHO~ sacreã 

xsanpyncnsaoro oneparopa B M.:? MeJK,IJy COCTORHR.HMH s - H 9r -nOJIO
ChI. IIpR 60~lllHX cnaaax BKJl~ B 3TH M.3. K30CKa.JIRPHota tiBCTK M02lteT ~O

MHHRpOBaTb. To ae OTHOCRTCH a ~ M. s. z.'qJFM' IJ{ (E 2~)j"~ IM> K

('Í!rM'IJu.(E2/~)I\Vy-rH> • ::» J':. 
~SOBeKTOpHaH qaCTb onepaTOpa npRBO~T TaKJIte K HeHYJIeB~ SHa~e-


HHHM CJIe~~ M.S.:
 

U -2; grllJ\t (E 2,r)\\I; J> ~ 8:Aom~O) ~rr(H: [,(:;~~[+!) f2 (34)e

<1+2) gr\\JU (E 2
1
} )\\ CT) =8: Ao m.;G\(2f 1'5;; -(2~~l)i) I_._rh 

(35)
G '. ( ,_ r -t-?» ~ 

3anRilleM onepaTop MarHKTHoro ~O~bHoro MOMeHTa ~pa B B~e 

JII (' ),_(l)iI2/e~_){r ríPn i ft "p i l 
VL Mi))A- -li/X \2m~ .5fp YI y' ,j),lJl\Qr)-f}-pI?J 1)yo(Qf)J+ (36) 

+ [~N ~ í~, D;AºNJ- 9)~ 1}.zo (QwJJ} 
IIpo~eJIaB Te ~e onepauHH, ~TO R B llpe~eM pa3~eJIe, nepellKWeM one

paTOp (36): 

JU (M 1)}) =: J{ O ( Mi)f- ) +Jl{ (1 ( Mi)f~) , 
(37) 
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r,I:(e co6CTBeHHue <lJ~ IIpe,I:(CTaamvmcb KaK 

JL (M1)~,) z; t liJ--)1fi ,l (n --to ) 'J- U i (Q) r (38)
o }, 2.', x 2ml: (j P (JN ~ ]A )J ~ ) ,+,G «i-: (45) 

'-1!, (IM)=: L j , TP 
e p p/- F 

Q/U e (Ml}Y)= ~ ('t1- Yl~;lt (~p- s~)~ D.J~ (º~SY. (38) rne ( eI P) =: {gr, fi I ~ S ) ; f,'J~êI - aMIIJlltTY,I:(hI CMelliHBaHRH COCTOHHHM; 

t - HOMep pOTauaoHHO-BH6pauaOHHOM IIOJlOCU; í) - HOMep KOMIIOHeHTII. 
k1s0CK8JIR:pHID1 oneparop \\fi{o( '11)f) ,I:(aeT BMa):( TOJThKO B crarasecxaâ CBOí1CTBa C.HMMeTpHH BOJIHOBO~ lÍlYHKUHH /2/ npRBO,IVIT K COOTHomeIDIlO ,IJ.JIff 

MarHMTHU~ MOMeHT. MsoBeKTopHaa qaCTb orrepaTopa (37) Ta~e BHOCHT CHI'HBTypbl (- il, õ = 1. • Haâneaaue HaM,H aMIIYLRTY,ltU CMelll.HBaHIDI npa:},BKRa,I:( B CTaTHqeCKH~ MarHHTHH~ MOMeHT. KOTOpHM OKaSUBaeTCa paBHHM peiuenaa ypaBHelilll! (44) n03BOJ.UUOT Bbl\illCJlliTb npaneneaaue BepoHTHoCTH 

(40) E2- H MI-nepeXO,I:(OB.

~ =o ~~~v.:-kr Hanaurea oouíee B1ip8ÃteH.He ,I:(JIR IIpl1:Be,I:(eHHWC M. 3. E2-nepexO,I:(a B PaM
p .:J,.; 

RaX paCCMaTpaBaeMoí1 Mo.ne~: 
rne 9p H 91'1 - rHpOMarlillTHble OTlI01II6HWI COOTBeTCTBYI<lIUOC nO,I:(CIIC'reM. 

k1soBeKTopHJ:rt.i oneparop OrrHCUBaeT MaI'lillTHUe nanoasaae nepexons MeJK.ICY <- ep;+(I') 110JL (E2)j-)11 ~= (1) >= 
ypoBHRMH CHCTeMH. 3TOT onepaTOp Me HSMeHHeT BHYTpeHHero COCTOHHHH 

R,IJ;pa. Ero M.S. Me]K,l(y co6CTBeHHl:OOf WYliKUItRMn rrpHBO,IVITCR B pacore /2/. = r2I.~ i: Q[)JllrfI C'[~Kr +2- t71.f.-L' :.I CI~O (~__\i;2 
IIpHBe,lteM M.S. oneparopa (39) MeJKJIY COCTO.RH.WIMH 9" - H S -IlOJlOC: P,~ p,f. - K[))'rorJ'1) ' ')1'""

(p-.=.~r;f)l/ç) IKr}20 {f-=J'>, "tl t :J '.J f,/!.. r-K } 2 K 1T bkol 
<I+i;S(\JLLe(Mi)}L)\lr; CJr> ~ 

f f 

(41) +7 m f l' f I CI~kfj ('_2_)% ~ i r r' I (, r l l
'(3)~/2 ' -::::...L _-:.- A (n - o ) (I'1-2\1/2 ri+ i Q2A2 tt: +1),'7 ' i: ') k-pl p~sr ,~~e [O 2K, hDko -t Q/2:Jú Au 12' L·~t;3rjs e Ü'(I'd)C ) t 

.I(9 i6X 2mC '3"p 311 2.). L 2. o o ..YJ. (?-})~ ) p , r i 20 
0 

B 3TliIX M.3. raxse nOSIBJIRIlYl.'CH VIeHbl. nponopnaoaansaae 6)/A~ II 38 - Crio) 11 I (1-----, . I ~I )'1 )
t Ü(I+i) I;20 -t ~ ar farE 0r'(I'·ti) C~,o -t rr(I-~-~ C1., i -t

BHC.R1I1Ke OT I t xoropae HBJIHlOTCH IIOIIpaBKaMH K llpaBHJlaM HHTeHCIIBHOC .I .lU <J) L~20 11,Q() •
 

Te~. MaTpHqHUe 3JleMeHTU MeX.rtY YPOBHaMH BHyTpH 5 - H T-IIOJlOC, onpe


HeqeTHHMH I qeT r ri ' r ( -- [1 'l ---- [O JJ
,I:(e~e M!-nepexo~ HS COCTOaHH~ c 3HaqeHHRMH Ha l' 1 
I r'o

+nloGoA o í'Lfp,Qr~e ~I:(IId.)C) +~T(I+i)C' '\jII(I'+{~C / +use t HMelOT cJIe.ztYKl.lu!i:f BH,lt: 12 r'<f) , H,20 IC?,2D \ W}20 

<I-i;sIIJLoUH)jL)\\ r ;3> = ~(2.)Y2.et; A (o -o \(T+2)[(I+1)(r.i)l.1~(42) 
, ) I I J [-I r (-,-~ ,I 1 . L L ~ I

\ i6 o: 2.",(; o (/p (til) _ I j. ) + ~I(I"'i)C[L20 fs,~rfj») +'m/9oAo fJ';9rfs,e. ~~(II_2)(II+2l)C/~320"\-
)<I-i xii Jtie(M1,)<)1\r ;1')= - (i)'hf~c Ao{9p-~) [(I+2i(I2)]~ (43) 

r:.=t- Cr.: i I C { ') -/ ( i-f'+i I (I 1" i) I - 2,Crl-i)(r/-t2) 
r i 

) + f L jL iJ(r-i)(I-t2)' CI.l"- ,__
<WPMYJW (42) t (43) nOJlY"IleHII c yqeToM CMeLIIH.B81rnH oocroaaaã c IJ. 'J:.. = i 10).2. I-i 22 S 9r ?! t. 2,-- , } [-1)22 
B BOJIHOBHX <lJYHKIJ,IDiX.
 
~ H3Y"lleHHH He~aOaTHqeCKHX a~eKToB B aneKTpH~ecKHX H MarHHT


-~W-2)(I·d)C('1 -~I'(II+i)cr;o \l.tQ(Ef)SE(jl
i jrCI;O_

HIU. nepexonax MeJiUIY COCTOmm.RMH 9r - t p -. r-,H S -nOJlOC c yqe
2, I3,2-2 r-2,22jJ o o ~- ~~r s} l-:i)2i

TOM CMelliHBaHRa .HX Heo6xo~o pellIRTb ypaBHeHHe 

(44)H()tE õ = t b,( TJ Õ _LI' LI Cr~I)" (8) .( ri r I:O ri r I;l)
l t: e. Tt J s r)'rt -t-f1L ,Q-G f - " 

,\I li, Iq2J o !,,9r 1"t CH,2J f5,9r~,t C10,21o T" 
aa coocraeaaue 3HaqeHHH R coOCTBeHHlIe lÍlYJiKUHH t B KOTOpOM H - raMWlb

TOHOBCK8Jl MaTpRUa (19). TaKaJI sanasa cana wIÍOJIHeHa lia IIp11Mepe coe \
 

TORHH~ nOJIOE.HTeJlbHO~ "IleTHOCTII anpa 232Th B pacore /3/. IlpH aTOM 
"; -t m 

-2.' o.f3 'J';9r J~e. I1}2i - ~~r fr;t I2,2-i . (46)
 

•] , (G)Q (1 ri tI Cr~2 j'1' I CI~-i )} 
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1a6mB·ta L ITapaMeTpu, HCnOJIb30B8HHbIe npa pacxerax cnearpa Mpa
rrpHBe~eHHaH BepoHTHOCTb llepeXO~a HMeeT ~ 232Th 

( õ=+ 5'- ~ (47)
B(E2 ~ 1)--- I'y'J") = ~~:fHI~~) i65X \< cPW (I/)\IJ.t(E2~)I(q;t-(I»). 

Sa.nmrreM BHpaJKelUlH WIJI npaseneaaax aepoarnocreã M8l'IDtTHI:DC. ,IU1

llOJIbHhIX nepexonoa:	 I-i' 1 
_ I ]__ {i fI (I+i )Y21B(M {; r,t -- I-i)) - LB(M i)+ 2I-t i ~r', ~ s,r- -s- + 
- 1.	 [' )('

f f - i fI (48 A\ J(I-2)(T-t2L12 f r,-i f I (9 A I+2 ([-i Id+ '\>"~ v-;r- o o)L I _ + S~ s~ v o 4 I 
()J 0,	 ' , 

rne B ~8HHOÜ CHTYaIJ,IDI. {:, I = 1: li1=;r wm 9-r • lIpR 

~',= Jl,. r S HMeeM 

)JilJ2 (48)
12 

, 

D. r = o li 
)-} I 

B(Mi; I, l-- I,g~}= IB(M OtJ t {f:9r f;,~, +fS~9" f9~1,-t (49) 

" --7Y- 'f I . I ( r I (_ - J}2+ GoAol,2.1 (I.r{)J . L S,9r JS) ' I - i)(It2)+ fr;g" Jr.; v' '4 I(I-t i) -8) . 
B llx>IJAYJIax (48) H (49) seaaxaaa BOM)+ ecrs JIJtUUlPYlllUaJI xacrs npase
~eHHoü BepOHTHOCTH B036y~eHHH COCTOHHRH i+ H3 oCHOBHoro COCTOHHHH 

= °H cosnananuaaqeTHO-qeTHOrO anpa, noxyxaersaa '3 (4 I) npa I co 
3HaqeHPIeM, npHBO,1UIMHM B paocre 11: 

B(M{J+ -= ~_. (~ -~ ')2 1.- (~)2 
(50) 

16Jt r fi f:) 2. '2mc: ' 
o 

4. rrpo~eIDte HeagHa6aTHqeCKKX aWWeKTOB B 3JIeKTpHqeCKHX H 
MarHHTlWX nepexo,D;8X MeIUlY COCTOJlHIDJMH CJ-r -, fi -, [ 
li S -llOJIOC na llPHMepe AAPª 232 Th 

~OpMyJIH',llpHBe~eHHue B llpe~~ pa3~e~, 6~ HCnOJIb30B8HU 
HBMlI ~ lI3yqeHPIR He~a6aTHqeCKHX 3~KTOB, BH3B8HHhIX CMelliHB8lllieM .S -llOJIOCU (KX' = 1+) C llOJIOC8MH ~KX COCTO.RH.IDl anpa 232Th • Onaca

HHe cneKTpa ~OCTHraeTCH ~arOHanH3~en r~TOHOBCKon M8T~ (19).
 
Ilponenypa i{lRRCHpOBaHIDI rrapaaerpoa onacaaa B 3/. QneKTp, npRBe~eHlfl:ij!
 
Ha pac.2, nOJIYqeH npR Y3CqeTe c I18paMeTpaMH, HeCKOJIbKO OT~~CH
 

OT yRa.3aHHHX B paoore 31 (CM. Ta6JI.I). Ka.K CJIe.IQl:eT H3 pHCYHK8, BOC

npoH3Be~eHHe 3KcuepRMeHT8JIbHHX ~aHHHX o cneKTpe 76/ BnOJIHe Y~OBJIeTBO- .J
 

•	 pRT8JIbHoe. AMnJIHTY~U CMelliHBaHHR COCTOHHHa rrpHBe~eHU B Ta6JIHue 2. ~
HO, qTO BOcnpolI3Be~eHRe 3KCnepHMeHTaJIDHHX ~8HHI:DC. ~OCTHraeTCH npR 3Ha ~I
lfiiTeJIbHOM CMe11lHBaHIDl COCTOmw:Ü ' fi - li (-UMOC YJKe npa crnmax nopansa I' 

I 
10 e~1UtU IlJIaHK8. I 

I 

~~
 

11 
I 

• I 
• I 

11 
I 

I
 
i 

w w.r- Wp~ ITapaMeTpu He~arOHaJIbH~ 3JIeMeHTOB j{Jr s 
ir ')M)p,-iM3B- t M?)1) f-i3l)I1:7B Ps,r- I- S j~ P:J;J.~ PJ';fJr Pp ,fl 'r , ) 

66,52 0,747 2,19574,3 °0,7303 0,005625 0,56254 0,000077 0,0022 U,00122 

5r(M'B} 
5,0 30_ 

I232Th)
4.51 ",- 
40 26_ 

3~5f 2' 

7_2, 20 _6'1	 ,,
5_416 _~~2 _ 

2,0 14 
16_ 

12 
-K~~;~2=13 = 
- _11_1,5 10 10__14_ 

io 
12 6 _ 

6_ 

j~i~10 
~:::;; = 3I<Cn tece0,5 6_ .:Mcn tece lI 

6_ KlI=O· K ='r 
, 
2_	 O 
0J~ teop, 

KI'=O· 

PRc .2 

~ YMeHbilleHHH llRCJI8 napaMeTpoB one
paTopa aneKTpHqeCKOrO K~ynOJIbHorO MO
MeHTa c~eJI8.Ho npe~OJIOJKeIDle, qTO sce Be
JilPIHHH, onpenenannae BRJIan, npOTOHHOa R 
HeÜTpOHHO~ KOMnOHeHT B 8TOT OllepaTOp, 
MO~O npe~CTaBHTn B B~e 

X -= i X(1 +'õ) X = i. X(1- Õ" ( 51) 
P	 2 J W 2 }) 

rne XP!TV) - K8JlUUi~ aa napaeerpoa Qo
P(N) 

, 
rn~(N) ,m.f(N) • A1LfI p8.3nOCTH MOMeHTOB 

HHe~ npoTOHHO~ H He~TpoHHO~ KOMIlOneHT 
HCnOJIb30BaH8 4>oIWIYJI8 

(52) 
, 401.. % Jr(Jp- J,J := J [1-'5d.. - i] ) ç( = T ) 

CJIeJJYnI{8.H H3 COOTHOllleHH~, npHBe~eHHllX. pj'2/ 
(npz .E = O). I'or'na BeJllillliHH ~ O H 

•Ao , epBTY1UfpYJílltHe B Bblp8JleHHHX WUI BepOHTHOCTe~ nepexonoa, <PKKCHpym
OH 3HaqeHPImdH MOMeHTOB HHepUKH ~r -, fi - R l:"noJIoc. B Ta6~e 3 na
lW saaseaaa napaaerpoa, lICnOJIb30B8HHUe npa pacxere BepoHTHOCTe~ nepe
XO~OB. 1l0.n;rOHRa Bbl'illCJIeHHHX 3Haqe~ MaT!Mq:mn{ 3JIeMeHTOB E2-nepexo,IUl 
ocymeCTB.1I&7IaCb nonoopoa rpex napaaerpos mo ,m2. 11 Õ • 

PeaYJIbTaTH paCqeTa a6COJIETHHX 3HaqeHR~ B(E2~H B{Iii)-~KTopoB npK
Be~eHH B Ta6~e 4 B cpaBHeHHH c HMe~CH 3KcnePHMeHTaJIbHHMH ~8HHHMH 

(CM. pa60TY 7). 2ft MCRJIDqeHHeM 8(E2., 2f.>- 2 ~Y') COOTBeTCTBRe 
paCC~TaH~HX li H3MepeHHHX 3HaqeHHl B{E2)~TOpoB xopowee. 

3HallHTeJIbHO 60JIee 06l1Il!pHaH .HH4>oPMSlUfR HMeeTOH o BeTBJIeH.W{' p8aJIHq
ma arreKTpRqeCIWX nepexonoa, J1aHmre pacxera II 8Kcnepl!MeHTaJIbHaH mI<PüP
MauRH /6/ 06 OTHOllleHKHX B{E2) Ma COCTO~ pa3HHX nOJIOC B OCHOBHYD no
JIOCY co6paHU B Ta6AKUe 5. Mo~eJIb OKa3UBaeTCR B COCTOHHHH BocnpolI3BecTR 

lO 11 



" 

Ta64KHª 2. CTPYKTypa COCTOHHaa no~oxaTe~Hoa qeTHOCTK ~a Ta6J1WJj8. 3. Jlapaaerpa, acnoassoaamu,e npa pacserax aepoaraocreã 
Z32T h nepeXO,ItOB 

i: 
qr -no~oca .fi -noaoca 

r 1 (+) j (+)'t(+) ~(~ ) i (~)iH tn'fijJfi/i" ~J9r9r.car f/"J~ s.»S,9" õ,f> 
0,9999 -0,0050 -0,0103 -0,00022 0,0048 0,9982 -0,0215 0,0553 

4 0,9990 -0,0168 -0,0402 -0,0011 0,0I27 0,0996-0,10069,9898 
0,9955 -0,0352 -0,0880 -0,00336 0,96270,0140 -0,2317 0,1391 
0,9864 -0,0596 -0,1530 -0,0073 0,00438 0,9243 -0,3403 0,1'125 

10 0,9688 -0,00'76 -0,2315 -0,0131 -0,0089 0,8985 -0,3888 0,2037 
:..0,11560,941712 -0,3153 -0,0202 -0,0206 0,23400,8854 -0,4010 

14 0,9076 -0,1399 -0,3948 -0,0275 -0,0299 0,8783 0,2630-0,3982 
16. 0,8713 -0,1584 -0,4633 -0,0340 -0,0374 0,8731 -0,3901 0,2900 
18 0,8368 -0,1712 -0,5186 -0,0398 -0,0435 0,8684 0,3148-0,3807 
20 0,8064 -0,1793 -0,5619 -0,0431 -0,0487 0,8637 -0,3714 0,3372 

0,7806 -0,1841 -0,5955 -0,0458 0,8589 0,357522 -0,0532 -0,3628 
0,7592 -0,1867 -0,6216 -0,0475 -0,0571 0,375824 0,8541 -0,3550 

-0,0485 -O,06CY726 0,7416 -0,1878 -0,6422 0,8493 -0,3480 0,3923 
-0,658728 0,7269 -0,1880 -0,0488 -0,0639 0,8446 -0,3418 0,4070 
-0,6719-0,1876 -0,0488 -0,0668 0,8401 -0,336230 d,7148 0,4204· 

l:"no~oca S -I1OJIoca 
I f(-dj(+) j (+) ~(+\fi (+) ft)it) Ji,+j ~,Sgr,õ ~r S .r,S ss5.1'".Õ 

0,9997 -0,0001 0,99850,0104 0,0215 0,0006 -0,0553 0,00062 
:0,99500,0996 0,9941 0,0088 -0,0005 "-0,0999 0,00130,04174 

0,9~ 0,0313 -0,0016 -0,1426 0,0017 0,98990,0938 0,22736 
0,9278 -0,18280,3206 0,0602 -0,0035 0,0018 0,98310,16438 
0,8918 0,0838 -0,0064 -0,2205 0,001510 0,36940,2476 0, 9751 ' 
0,86OI 0,96670,1011 -0,0I05 -0,2555 0,00060,3357 0,370612 

-0,0011'0,8280 0,1147 -O,0I59 -0,2B7ti 0,95760,4184 0,355314 
-'0,0038 0,9480-0,0228 -0,31750,7957 0,12690,4889 0,334316 
-0,00770,1393 -0,0313 -0,3450 0,93810,76550,5448 0,312418 

-0,3703 -0,0131 0,92790,1531 -0,04180,2912 0,73500,587920 
0,7165 0,1690 -0,0545 -0,3938 -0,0203 0,917J0,27080,620322 

-0,4158'0,1876 -0,0699 -0,0298 0,90630,2506 0,69760,644524 
0,2097 -0,4366 -0,04200,6816 -0,0885 O,8~30,22980,662226 

-0,0576 0,8810-0,1110 -0,45630,6679 0,23620,6747 0,207528 
0,8655-0,4751 -0,07740,2679 -0,13840,1825 0,655330 " 0,6823 

" 

00 (~2) mo tl1 2 Ô'" Av 80 

969 80 -80 0,23 0,15969 0,08355 

i1 Ta6~Hê 4..CpaBHeHHe 3KcnepRMeHTa~bHHX 171 K TeOpeTKQeCKHX'~ 
3HaqeHH~ B{E2)- K B(IM)-qaKTopoB ~pa 2321n 

le --  I~r 
B{E2) (e,It.BaacKon~) B(M[) (e,It.BaacKonwa) 

aKcn. Teop. 3Kcn. Teop. 
2ft> -O~r 
2/J - 2~r 
2~ -4gr 
2 'D --- Ofjr 

21'- 29" 
2f- 4-9' 

2,3(9) 
O,06(3) 
3,2{I,2) 
2,6(3) 
7,1(8) 
0,13(2) 

1,75 
2,04 
3,27 
2,41 
6,10 
0,63 

-
-
-
-

3,0.10-5 

-

-
0,80.10-5 

-
-

3,87010
5 

-
aKcnepKMeHTa~HYID CHT.Y~ID, ~ KOTOPO~ xapaKTepHl:l CRn:bHl:le OT~OHe
HRff OT npaBKrr anHa6aTBqeCKO~ Teopaa ~ BeTBneHKR nepexoAoB. 

Ocoosã aarepec )I,lIJI aac npe~CTa.BJlRJIK MaI'HHTHl:le nepexonu, B Bhlpa
'lteHHHX .nJIH M!I:-IIepexo~oB, xpoae IIapBMeTpoB, KOTOPhle ówm Hati,IteHl:l H3 
nO~OHKH ~aHHNX no cneKTPY a K~pynQHbHHM nepexo,ItBM, eCT:b BenH~a 

B{M!H (CM. q:opqJIY (50» - npaaeneaaaa seposruocrs B036~eHHH coe
TOSlHHH t+ H3 OCHOBHoro cocroaaas SI,Ilpa. 3Kcnep.aMeHTBJI:bHOe saaxeaae 
sroro qaxTOpa ,II.JlS1 Z32Th , pasaoe i 5 y.~ (npa aHeprIDI B036YJK.neHHH 
Ei+~ 2,208 MaB), B3HTO K3 paoors lêl ~ KaK Iill,IU{O K3 Ta6.1ll.l1Ul 4, reo
pRH aocnpoaasoaar secsaa TOqHO saaxeaae B{MI)-<í>aKTOpa )1)LR.. nepexona 
2 4-2 9r - enaacraeaaoe K3MepeHHoe saaxeaae B(MI)-<PaxTOpa ,IVI.R: HH3
KO~~ cocTommi'f. TaóJlRI.U,l 6 K 7 CO,IteplKaT ,ItOnOJllUITeJI.DHYIl mIW<>pMa
DliID o MaI'HKTH1:lX xapaKTepHcTHKaX cocroaaaã } - H r-no~oc. lliJ.rtHo, lITO' 
BMeCTe c pOCTOM cIIHHa COCTOHHHM IIpRBe,IteHHaR BepoHTHOCT:b MBrHHTHUX ne
peXO,ItOB YBe~qaBaeTCR. ConocTaaneHHe BpeMeH EH3HH no OTHOrneHRID K H3
JIYqeHHIl KBa.npyrrO~Hl:lX, H MarHKTHhIX mmOJIDHliX l-KOOHTOB (CM. Ta6~.8) 

I
 
J noaasasaer , lITO, aanpaaep, npa pacnane COCTOmrn:~ r-nozocu HHTeHCRB


HOCT:b MI-KBaHTOB M~eT COCTaBRT:b 3HaqnTeJThHYIl ,ItO~ HHTeHCHBHOCTH H3

JJY"CIeHHR, COOTBeTcTByouero nepexonas I ~ 1-1 . 3KcnepHMeHTBJI:bHWl
 
npoBepxa aToro BHBO,Ita Mor~a 6l:l CJJYXRT:b KpHTepHeM WR3aQecKo~ OÓOCHO
BaHHOCTB MO.14eJIH.r 
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Ta6~ua 5. CpaBHeHRe aKCnepKMeHTanbHHX /6/ z TeopeTK~ecKKx 
3Ha~e~ OTHOllieHK~ BepoRTHOCTe~ E2-nepexo~oB 

.I 
B(E2; I,ft -- I +2,9(') _&(E2;[),õ- I -t-2~ ~-') 

B(E2;IJr-r-2)~)B(E2;1,fi-I-2,C;r) 
sxcn, Teop. Aaara aKCU. reop, AJIara 

2 I, 3( 7) I,B65 2,57 0,12(13) 0,:G64 0,071 
4 0,9(2) 1,050 1,59 1,8(1,9) 5,30 0,25 
6 I, S( 6) 1,070 1,37 20(18) 32,31 0,39 
8 - 1,316 1,27 29(30) 2,2 0,~4 

10 - 1,543 1,21 - 0,814 0,56 
12 ' - 1,632 1,17 - 0,294 0,62 

I 
B(E2 ;1, ã------I+2,s,.) 
8(E2jI, r--I,gri -

8 (E2; I) õ --- t- 2,9r) 
B(E2;I,ã- T)-r) 

sxcn. Teop. AJIara 3KCU. reop. AJIara 

2 0,06(6) 0,105 0,50 0,52(6) 0,396 0,70 
4 0,2(2) 0,211 0,086 0,10(1) 0,040 0,34 
6 0,56(13) 0,245 0,10 0,029(23) 0,008 0,27 
8 0,7(7) 0,210 0,11 0,024(I7) 0,095 0,24 

Ia - 0,235 0,11 0,022(15) 0,288 0,22 
12 - 0,146 0,12 - 0,496 0,21 

Ta6JIHua 6. I'eope'raxecxa BH'lllICJIeHHt:le 3Ha~eHl/lR B( Mi) --<taKTOpoB . 
Mezmr paSHblMH COOTO.fIHIDD4R anpa 232Th . 

Te - I~r 
õ(MJ; Ifi --I9r) 

(ea.Baãcx, ) 
B(H1; lI" -- Igr) 
(ezr.Baãcx, ) 

Iã--(1-1)t 
&(M1.;IJ'"--I-j.

(e.n •.Bai!oK. ) 
~5(l1i J,..- "']-1 lã) 

(e.n.~cK.) 

2-2 
4~J,. 

6-6 
8-8 

-iO-lO 
12-12 

0,BO.l0-b 

5,BOol05 
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Taó~ua 8.	 OTHollie~ BepoHTHocTe~ MI- a E2-pacnana COCTOHHHH
 
l-no~ocu ~a 232rh·
 ~I
 

\~
 
I 

T(i11; 'Y"; I--I-i) 

T(E2;'tjI-!-1) 

T(Ml;r .t-i-12 
T(E2;'t;f-I-2) 

I 
TJl1i;r;I--I-jL 
r(E2;f;I-I-i) 

'!(l1f;t;I--I-iL 
r(E2; 1', [--1-2) 

4 
6 
8 

10 
12 
14 

0,22463 
0,23970 
0,26524 
0,30556 
0,38606 
0,50512 

0,03166 
0,00776 
0,00365 
0,00221 
0,00146 , 
-0,00092 

3 
5 
7 
9 

11 
13 

0,22066 
0,27002 
0,31033 
0,35620 
0,39140 
0,40400 

-
0,01168 
0,00385 
0,00185 
0,00110 
0,00080	 
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MHXQ~nOB H.H., ~nAaw6aeBa 3.X., 6p'HaHCOH H. p4-87-395
 
3neKTpOMarHHTH~e xapaKTepHCTHKH HH3Konema~HX COCTORHH~
 

B ABYXPOTOPHO~ MOAenH RApa
 

B paMKaX ABYXPOTOPHO~ MOAenH RApa, B KOTOpOH AonycKa~TcR OTHocHTenbHble 
nOBopOT~ npOTOHOB H HeHTpOHoa, HcCneAY~TcR HeaAH6aTH4ecKHe 3$$eKTbl, BW3WBae
Mwe B036Y~AeHHRMH Ml-MOA~ MemAY COCTORHHRMH g-, ~- H y-nonoc. H3Y4eH cneKTp 
COCTORHH~ nonomHTenbHOH 46THOCTH RApa 232rh. nonY4eH~ 06~He Bwpa*eHHR AnR 
MynbTHnonbH~X oneparcpon H OCHODHblC MBTpH4HblC 3neMeHTbl Ml- H E2-nepexoAoB 
MemAY paccMaTpHDaeMblMH COCTonHHRMH. Bbl4HcneHbI npHBeAcHHble BepORTHOCTH Ml-
H E2-nepexoAoB H3 a- H y-nonoc D COCTORHHR OCHOBHO~ nonoc~, a TaKme HX 
OTHoweHHn. ~B~TCA CPQDHOHHn c ~KcnopHMeHTBnbHblMH 3Ha4eHHRMH H o~eHKa OTHO
weHHH DepORTHOCTO~ M1- H E2-pocnaAo COCTORHHI1 r -n0I10Cbl RApa 232 rh , 

Pa60T8 DblnOnHOHa D n060pOTOPHH TeopeTH4ecKoi1 $H3HKH OHRH. 

Ilpenpaar OÕ'LenHHellllorowICTmYTD nnopllblx lICCl1tUl,ODlUlUfi.lly6l1Q 1987 

nepeBOA O.C.BHHorpaAoBoH 

Mikhailpv I.N~, Yuldashbaeva E.Kh., Briancon S.	 P4-87-395 
Electromagnetic Characteristics of the Low-Lying States 
in Terms of	 the "Two-Roto'r" Mode 1 of a Nucl eus 

The nonadiabatlc effects are explored caused by excitations of Ml-modc 
among the states of g- ,~- and y-bands within the IItwo-'rotor" mode l whlch 
assumes the rotation of neutron component as a whole with respect to the 
proton component. The ~ositlve parlty s~ate spectrum of 232Th nucleus Is 
investigated. Common expresslons for multipole operators and fundamental 
matrix elements for Ml and E2 transitions are obtained. Reduced probabll Itles 
of Ml and E2 trans i t ions out 'of ~- and y-bands into ground band states and 
their ratio are calculated. The comparison with experimental data is prcsen
ted, and tne ratio of Ml and E2 decay probabil ities of y-band states for 
232 Th nucleus is estimated. 

The investigation has been performed at the Laboratory of Theoretlcal 
Physlcs, JINR. 

ProprinL of tho JolnL Insutute for Nuclear R.esenrch. Dubna 1987 

http:d'Oij.SAY

