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"1 AKTHBHhIH mrrepec, npoaarraesrsrã B rrocnezmee BpeMH K HsyqeHIfiO, \ f	 o\' .1 I, 
'I, 

~ ,,-" KOHe9HOypOBHeBhIX CHCTeM, BSaHMO,u,eHCTByromHX C rroness HsnyqeHHR,/~ li	 .,I!~ t 
f~~	 ! ." "" BO MHorOM onpenennerca COBpeMeHHhIM paSBHTHeM 3KcnepHMeHT8JIbHOH

\.,. +"il;;"u", 'Y	 \ 
It	 ., -, " KBaHTOBOH OrrTHKH. B qaCTHOCTH, nocnenaae ,u,OCTH:>KeHHH B 06naCTH nasep1:,t ~f,~'. .~ r I ~ 
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HOH TeXHHKH rrOSBonHlOT aenocpencrsenao aaõrnonars npoueccst, CBHSaH

\, 

~"\.~ \f,. Jf	 .~
~'l'" t,\t l ~) ,) 1 nsre é HsnyqeHHeM H nornourenaesr ornensaoro aTOMa. B CBHSH C 3THM sa-
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,.1 ~ lí..~ i 

'1\
 
~il ••1
 

• ~ '~Ii nana 06 onpenenenaa cnexrpa CHCTeMhl: N -YPoBHeBhIH aTOM B none asny
'"f 

~,', "	 '"' 
qeHHH .. npencraanaer B HaCTOHmee BpeMH anorme npaKTWleCKHH aarepec.G\'r J,Itl~	 ,.,~ 

]
,:'

J,r 
I,	 

i :~ C npyroü	 CTOpOHbl, 3Ta sanaxa BXO,u,HT KaK ,rrpOCTeHIllHH H Heo6xo,u,HMhIH
t,~,. ,	 { [tl 

, f '~" l,;'	 " 
3neMeHT B peureaae npo6neMhl O nOBe,u,eHHH N xoaeuaoypoaaeasrx aTO

MOB BO BHelllHeM none, OCHOBHoe <pHSWleC.Koe conepscaaae KOTOpOH CBO
~ a .; ~ 'i,	 "," "'4i,J'." l;\t,	 ,u,HTCH K TaK Ha3hIBaeMOMY HBneHHID caepxaanyseaaa - KOnJIeKTHBHOMY 

·w.....
l ~ ..	 f\",

\;" <r	 3<p<peKTY, CBHSaHHOMY C KOppeJIHpOBaHHhlM noaenenaevr 60JIblllOrO xorra• 'if
 

secrsa ornensastx aTOMOB.
 
~h 1,~ 

, ~lI' j1tt .. 'i in	 Í' q. .. ...........,.}""' --_._--[ Bnepasre TOtIHOe pemenae npocreáureâ KBaHTOBOH Mo,u,enH:
 
,',' 

2-YPOBHeBhIH aTOM + HSJIyqeHHe - rronyseao ,Z:VKeiíHcoM H KaMMHHrCOM 
,>/: 

~	 B 1963, r, /1/ .-! B P;8JIbHeHllleM HSYll8JIHCb paanasnsre BapHaHThI MHorot'?o

SOHHhlX npoueccoa B nayxypoaaeasix cacresrax, xorna nepexonsr ,Me:>KAY 

YP.OBHHMH COrrpOBO)I\..naIOTCH acrrycxaaaesr H rrOrJIOmeHHeM npoaaaonsao
ro '<p~Kc~poBaHHOrO lIHCJIa <pOTOHOB /2 -4/. OTnHtlHTenhHOH, C <pHSHlIeCKOH 

TOllKH speHHH, lIepTOH KaK Mo,u,enH ,ll:>KeHHCa - KaMMHHI'Ca, TaK H ee MHO
ro60S0HHhIX MO,u,H<pHKanHH HBJlHeTCR BnepBhle OTMeqeHHhlH 36epnH /6/ 

3<p<peKT rrepHonHlIecKoro Boso6HoBneHHH OCUHJIJlHUHH 3HeprHH aToMa, T.H: 

HBneHHe aBT03xa. C ,u,PyroH CTOpOHhl, 6hillH npe,I:UlpUHHThI ycnelllHhle no

IIbITKH T01ffiOrO pellleHHH HeKoTophlX 0606meHHH Mo,u,enH ,ll:>KeHHCa - KaM
MIDIrca Ha TpexypoBHeBhle CHCTeMhl /4,6,7/.• 

t,~l 

B HaCTOHmeH pa60Te rrOCTpoeHO T01ffiOe pellleHHe HeKOTopoH <PYHK
UHOH8JIbHOH MO,u,u<pHKaInm Mo,u,eJIH ,ll:>KeiíHca - KaJ\1MHHrCa JJ)UI cnYlI8JI 

,u,BYX- H TpexypOBHeBoro aTOMa. raMHJlhTOHHaH CHCTeMbI BMeCTO 06h1llH0

ro B MO,u,MH ,ll)KefuIca - KaMMHHrCa BSaHMOAeHCTBHH }{ int = À(a8+ +&+5.) 
co,u,epXGIT ero 0606meHHe ~ (J( lnt)' r,u,e ~ (x) .. <PYHKIUUI nOCTaTOtffiO 06
mero B~a. HHaapHa.HTHOCTb CHCTeMhl OTHOCHTenhHO <pasoBhlX rrpeo6paso

BaJJHM, BXO,u,HIUHX B raMIDIbTOHHaH noneM, rrOSBonHeT pasnO:>KHTb rrpocT
" 

~~'·'r ........~1 pa.HCTBO COCTOHHHH B npHMYIO CYMMY KOHetIHOMepHhlX rrO,I:UlpOCTpaHCTB,
'i~' 
t"'''' • . " ~1'.Ii, • , ~ ":', ',!" .'1 " ..1\ • '1,,'\' ",' . ' ,	 napaMeTpHSOBaHHhlX. C06CTBeIDIhlMH SHalleHHHMH reHepaTopoB 3THX npe

\© IOti1:.éAHHeHHLJi\ 'HHCTHTY;,! JlAepHPJX HeCJ1eAOPam.:Ü ~,.uy6Hâ, J9"~{ 06pasOBaHHH. YpaBHeHHe llIpenHHrepa Ha, KIDK,IJ,OM HS 3THX nO,lUlpocT

~ ,: ,,'li, .. ' {' 't",I'~, } " .. ' ':-" /' t~ ,A' ':11, ,,', paHCTB CBO,u,HTCH K HBHhlM 06pasOM paspelllHMoM KOHeqHOH CHCTeMe M

""'. I., ,. I", • i,. ~', ""~'\:" " "I	 re6paHtleCKHX Y~aBHeHHH. 
i".~~ 1 l' 1i'~ 

~ 'l;.J/' '&'\Cai~i"i~'Uii~t\ ~mCTITYT \l,) , 
~, li'
 

I \. ~" 1"
 1.. ~. 1U\~T1ijbt'" ti( C' .·H~nOBí\U(Jq\ \ I. 1"	 li , ~ l:~
'doI
 , '
 hMhJí~!~'1TEHA
T fU'. 



1. Paccxrorpar-r raMHJIbTOHHaH nana 

J{ J{ o + J{ ínt > (1) 

N 

J( O = W a+ a + cu o83' J{in t = I, À p <as+ + a + S_ ) p , (2)
p=l 

OllHCbIBaIDIluu1 B3aHMo,n;eHcTBHe ,n;ByxYPoBHeBoH CHCTeMbI c O.n;HOMO,n;O
BbIM 6030HHbIM llOJIeM a: [a, a +] = a a + - e.+ a = 1. UepeMeHHble, OllHCbI

BaIDIUMe aTOMHYIO CHCTeMY, CYTb MaTpm:J;bI IIaYJIH S = (81 ' 82 , 8 3 ) ecrs 
reaeparopsr SU(2) -rpynnsr B <PYH.n;aMeHTaJIbHOM npencraarrenaa c KOM

MYTaI..UioHHbIMH COOTHOIlleHI1HMH [8 3 , 8 ±] = ±8 ±, [S +' 8 _] = 28 3 , 
rne S + = 8 1 ± iS 2. B 061lJ;eM CJIY4ae N-YPOBHeBOH CHCTeMbI oneparopsr S 
peaJIH3YIOT <PYH,D;aMeHTaJIbllOe npencraaneaae rpyrmsr 8U{N). 

ECJIH B3aHMo,n;eHCTBlliO À (aS + + a+8 _) conOCTaBHTb ,D;HarpaMMY 

À (.2- + .lo), rne CTpeJIKa, HanpaBJIeHHaH aaepx, 03Ha4aeT nepexon aTO

MaH3 COCTOHH~ c aaepraeã - cu /2 B nepxaee COCTOflHHe c aaepraeão
ú\)/2,conpOBO:>K,D;aIDIUMHCH acrrycxaaaexr KBaHTa nona a, a CTpeJIKa, 
HanpaBJIeHHaR BHH3, - 06paTHbIH npouecc, npH4eM KOHCTaHTa À onpenena
er HHTeHCHBHOCTb 3THX npeapameaaã, TO B3aI1Mo,neHCTBIiIO (2) OTBe4aeT 
CYMMa 

À 1 (-.!- + _1_) + À 2 ( .!....L + J.l.)+ ••• + À N <t li··· 1 + J.Tl···j), (3) 

~ () N Nrzte P-H 1,~ p ~ N 4JIeH pa3JIO:>KeHIiH cooraercrayer BceB03MO:>KHhIM 
p -KpaTHbIM nepexoztasi aTOMa H3 3HepreTH4ecKH HIDKHero HJIH aepxaero 
COCTOHHIiH, npaaer-r illlTeHCIiBHOCTb KIDK,D;oro npouecca (r.e, p-xparnoro 
nepexona KaK uenoro) onpe,D;eJIHeTCH KOHcTaHToH À p. 3aMeTHM, ~o 

JII06aH naarpasoaa c ,n;BYMH H 60JIee nonpan pacnOJIO:>KeHHbIMH H narrpas
JIeHHbIMH B O,1l;HY CTOPOHY CTpenKaMH, aanpnr-rep t t , naer ayneaoã 
BK,JIa,lJ; B CHJIY COOTHOllleHI1H (S +) 2 = (8 _ ) 2 = O., AHaJIHT~ecKoe BbI
pasceaae CYMMbI (3) asreer BH,D; 

i) ecJIM N - neraoe: 

+ 00 10 +
J{int (N) =38+ Uli. (a+a) +a '8_ Uli(aa+) +a+a(O 1) VlL(a+a)+aa+(O O)V~aa tj 

2 2 2 2 

ü) ,D;JIR: nesernoro N 
.." 

11 {) (+ + + + 00 +).r\int N =aS+UNt..!.a a) +a S_U~+l(aa) + a a(O l)V!L:.!.(a a + 
2 2 2 

+ aa + (1 O) V (aa+ ) 
O O l!=.! . 

~~ 2 

N p-l N p-l 
U N(x) p;:1 À 2p-l X , VN (x) = p ~ 1 À 2pX 

(4) 

3aMe4aa, 41'0 oneparop Q== a+a + 83 KOMMYTHpyeT c (1), MO:>KHO 
Pa3JIO:>KHTb rrpOH3BOJIbHOe penieane ypaBHeHH.H: Illpenaarepa c raMMJIbTO

2 

p 

Q
HHaHOM .....(1) no c06cTBeHHbIM <PYHKIl;HHM 1'<lJ > lQ - m > [m> one

fi 
paropa Q: 

mio(1/2,n-1!2) Q 

1'1' Q > = l c fi I'<IJ m > , 
m =-1/2 (5) 

r,IJ;e 

,a+ajQ-m> =(Q-m)IQ-m>, S3\m> =m[m>, 

npHtJeM c06CTBeHHbIe 3Ha4eHHH oneparopa Qrrpoõer-aior nOCJIe,n;OBaTeJIb
HOCTb rrorryuensrx 4MCeJI Q o = n - 1/2, n? O • llJIR coõcraeaasix <PYHK
IJ;HH M ypoaaeá 3HeprHH sanaua (1) IlOJIYtIHM <lqJQo > ~ l'l' o »: 

1'1' (±) > = (l + a (±}2(N»-1/2<a (±) (N) I n - 1> 11/2> + [n > 1-1/2», 
n?! o n (6) 

IqJo = O > = iO> f -1/2 >, &,~=o = - W o /2 . 

3,IJ;eCb 

fi ± Jn 2 + n~(n) fi cu-cu= ~o _a (±) (N) 
= -----------------,o 2 • 

ynUk(n) 

rne nJIR xernoro li nesernoro N, BbI6paHO COOTBeTCTBeHHO N = 2k 
H N = 2k - 1, k ~ 1. llnR yponneü aneprna CHCTeMbI (1) npa n:::. 1 
nonY4HM 

(+) ,----- 
~ n- (N) = om - ~ + nV k (n) ± vi n 2 + nU ~ (n) , N = 2k , 

(7 ) 

6;\~) (N) = úJn - -i + nVk _ 1 (n) ± JÕ~;-ü~ (~, N = 2k - 1. 

IlYCTh .reneps B <popMynax (4) N ..... llnH CXO,D,HMOCTH pH,IJ;OB (4)00. 

He06xo}lHMO, QT06hI 1,\ p I ..... O, p ... B 3TOM crryxae B CYMMe (3)00. 

npHcYTcTBYIOT 4JIeHbI, OIlllChIBaIOI.Il;He aror-nn.re nepexoru.r CKOJIb yronao 
ôorrsuroá KpaTHOCTH, HO cxorrs yrO,D,HO MaJIOH HHTeHCHBHOCTIi. Ilepexona 
B (6), (7) K npenerry N ..... , nOJIY4HM, 4TO coõcrneaasre <PYHKIJ;HH00 

H ypOBHH aaepraa raMl1JIbTOHHaHa 

+ 00 + p
}{ (8)= úJ a. a + úJo S3 + l ,\ p (aS + + a S_)
 

p = 1
 
eCTb
 

(±) (±)2 -1/2 (±)

\'I' n > = (l + a o) (a n In - 1> \ 1/2> + [n > I -112» ,
 

&,± cu
n 

(l,)n - "2 + nV(n) ± Vn 2 + nU 2 (n) , n > 2, 

I'P > lO> 1-1/2 >, ~ = - (í) /2,
n=O o0=0 

3 



rne 

(±) (±) 
a n = Um a n (N), V(n) = Um VN(n), U(n) = Um UN(n) ; (9) 

N~ OQ N~OQ N~ 00 

npezmonaraerca, qTO npenerrsr B npaasrx qaCTHX paaeacrn (9) cym;eCTBYlOT. 

BhI6HPaH, B qaCTHOCTH, À = Ào -~~ ( À - õespasr-repno, Ào HMeeT 
P pl 

pa3MepHOCTb 3HeprHH), norryxasc, qTO limxV (x) = À (ch ç'x À - 1), 
Um y'xU N(x) = Àoshy'XÀ, H TeM caMhlM ypOBHH 3HeprHH raMHJlbTOHHa

na (1) c 

~ +	 +J{ = À ~ --(aS+ + a S_)p == Ào{expÀ(aS+ + a S_) - II
int 0p=l p! 

eCTh 

.c (±) ú) -- J 2 2 2 - 

.~	 = ú)n - - + À (ch À· / n - 1) + n + À sh. À· / n n 2 O y - O y, 

:~ n ~ O = - Ú>o 12 . 

2. B3aHMO,l:J;eHCTBHe BH):J;a (2) ner-xo oõoõmaerca na cHcTeMY: rpex
YPoBHeBhlH aTOM + aanyseaae. B qaCTHOCTH, BKJllOqaH B paCCMOTpeHHe 

JlIIIllh nepexonsr 1 +-+ 3 H 2 +-+ 3 (YPOBHH HYMePYlOTcH CHH3Y anepx}, 
MOiKHO onacars nOCJle,l:J;HHe oneparoparaa R 31' R 13 = R;1 ; R3~' R23= Rt~ . 
Booõme róaopa, ,l:J;JlH N-yponneaoro aTOMa oneparop R ij (1 = 1, .'. ,N , 
j = 1, •.. , N) onacsmaer nepexon H3 COCTOHHIIH Ij > B COCTOHHHe I i > : 
R ij == li > < j 1, a COnpH:>KeHHhIH orreparop R1 j == R ji -"o6paTHhIH npo

íuecc. Bsrõapaa B xauecrne 6a3HCa coõcraeaasre COCTOHHHH aTOMa {I » ], 
nerxo nOJlYH:HTb MaTpH~oe npencranneaae ,lJ;.J1H oneparopon R ij , I(aiK,l:J;hIH 

1I3 KOTOphlX 3a,l:J;aeTCH MaTpHueH N x N, Y KOTOpOH OTJlIItleH OT HYJlH H paaen 

e,l:J;HHH[(e mnns e,l:J;lIHCTBeHHhIH 3JleMeHT na nepecenenaa i -H CTpOKH H j -ro 

cronõna. 3aMeTlIM B 3TOH CBH3H, qTO aaeneansre nsnue ,l:J;JlH N = 2 oneparo

-Rll R2 2 
psr S+ H S_ ecrs COOTBeTCTBeHHO ; S 3 = --2---' I1.TaK,R12 H R21 

paccraorpawr cnenyiomee o606:w;eHHe raMHJlbTOHHaHa (1) na cnysaâ N =3: 

3	 Nl 
(1)	 + pJ{	 ~ n j R jj + ú) 1 a 

+ 
a + ú) 2 b 

+
b + L À p (R 31 a + R 13 a ) + 

j= 1 p;:::l 

(10)N2
 
À(2) (R b b+ R ) p
+ L p	 32 + 23 

p = 1 

~I 

== [.b, b+] = L'Ilepexon 1 +-+ 3 CBH3aH c acnycxaaaera li nornomeaaewr 
KBaHTOB nOJlH a, a npouecc 2 ~-+ 3 conpoeoacraerca H3MeHeHHeM qlICJla 

epOTOHOB TIlna b. Ha assnce ,l:J;HarpaMMHoro npe,l:J;CTaBJleHIIH HMeeM paano

:>KeHlIe, ananor-auaoe (3) : 

(1)	 - -1 (2) I ~ 
J{ int = À 1 (_t_ + _ ) + À 1 ( + .-L + 

(1)	 - - (2) -rr "T'r 

~ + À
2 
(li + J...l) + À 2 ( li 

2

+ ..i.1- ) + •••• (11) 

+ À(1)(11r•••1+ lil...t) + À(N) (tir··; + rfl-··1~); 
N 1 -----"	 2~ Nl Nl N.2 N2 

j snecs CIIJlOlllHOH JlHHHeH orraeseasr nepexorna 1 +-+3 , a BOJlHHCTOH - 2+-+3, 
conpoaossnaerasre HcnYCKaHlIeM H nor-rrouienaesr KBaHTOB nOJlH a li b co\ 

~ OTBeTCTBeHHO. AHaJIOrH~O npensmymevry, Jl1060H npouecc, orracsraaer-rsrã 
t	 naarpasoaoã c ,l:J;BYMH H õonee nonpxn pacnOJlO:>KeHHhlMII H aarrpaaneansr

MIl B O,l:J;HY CTOPOHY CTpeJlKaMII, naer HYJleBOH BKJIa,I:J;. ConOCTaBJlHH (11) 
aHaJIlITHqeCKOe Bhlp8JKeHHe, nOJlyq;HM (N 1. - xeraoe, N2 - aeseraoe) 

(1)	 + + . (1) + + (1) +
J{ int =aR31U~(a a) + a R 13 U N1 (a a ) + R33 a a V N1 (aa ) + 

,~ 

2 2-	 2 
(2) + + (2) +++ Ril a+ aV N1 

(a a) + bR S2 U N2+1(b b) + b R 23 UN2+1 (bb ) + 
-2- -2- --2

(12) 
+ (2) + + (2) + 

+ R 33 b b V N2- 1 (bb ) + R 22 b bV~: (b b). 

2 2
 
3,l:J;eCb CI
 

p 1U~) (x) == ~ À~i) -1 x P -1, V~) (x) = f À(~~ x - ,í==1,2•• 
p=l P	 p-l 

IlpHHIIMaH BO BHHMaHHe, qTO raMIIJlbTOHlIaH (12) KOMMYTHpyeT c onepa,., + ,., + 
ropasra 3apH,l:J;OB Q 1 == a a - R 11 H Q 2 = b b - R22 ' pa3JlO:>KI!..M CO§CT

aeaasre epYHK[(HH J{ no COBMeCTHhlM coõcraeaasne CPYHKUlIHM Q 1 li Q 2 : 

I'I' Q 
l = n - l , Q2=P > E l'P > == coln>\p>\1>+clln-l>lp+l>!2>.:i 

np 

+ c21n -l>lp> 13>, n,? 1, P ~ O; 
(13) 

1'1' np > [O>\p> 11>, n =0, p~o; 

J	 (14) 

Ql=n,Q2==-1 
raMHJlbTOHHaH (10) onacsrsaer rpexyponaeayro cHcTeMY c 3HeprHHMH 1'1' > == 1'1'n> [n > lO> 12>, n > o. (15)! 
n. 1 , 02'03 ,B3aHMO,l:J;eHCTBYlOlUYlO c ,l:J;BYXMO,l:J;OBhIM norresr a, b: [a, a+]= 

4 5 



.,' 

B TpOHHOM np0113Be,Il,e1UU1 In> \p > [rn >, n 11 p - lmcna sanormenaa no
neM: a H b COOTBeTCTBeHHO, R ii Im> = Ô im [rn>, nO,ll,CTaBnHH (13) 
B ypannenne lllpenaarepa c raMHnbTOl-lHaHOM (12), norryxaera 

(1) (2)
6J n := 11 3 + ú) 1 (n - 1) + co 2 P + n V N 1 (n). + (p + 1) V N - 1 CP + 1) + Y, p __-to. ~
 

2 2
 

rne y onpenenaerca 113 anre6pal1QeCKOrO ypaBHeHHH 3-H crenena; 

('1) 2 (2) ( 2 
n [U N1 (n) ] CP + 1) [ U N2 + 1 p + 1)] )1-r --'] 
-------- + ---------- := y , 

y-t1 1 Y-~2 

(2) (1) 

~ 1 := n1 - 11 3 + úJ 1 - (p + 1) V N2 _ 1 (p + 1) , f'tJ. 2 = O 2 - O 3 + co2 -,n V N1 (n).
 
-2-- ""2
 

(1,2) v 

B QaCTHOCTH, nonaraa ace À 2 := O 11 paCCMaTpl1BaH pe30HaHCHblH 

cnysaâ ~1:':: ~ 2 := ~ , ner rco ~onyqJTh 

(±) ~ Jr ~ 2 2 (16)
6J :=0 3 +Ú)1(n-l)+Ú)2 P +-2± (2") +K np 

np 

5J (O)
np 

(17)
:= n 1 + co 1 n + co 2 P = n 2 + ú) l(n - 1) + W 2 (p + 1,) , 

(±l 2 2 -1/2 - (1)l'P > = (Z± + K ) (vln U Nl (n) in> \ p> \ 1> +np np .. - 
2 

~- (2)
+ V p + 1 U N 2+ 1 (p + 1) In - 1> . p + 1> 12 > + Z ± I n - 1 '> !p <, \

3 > ) •
 
"2- (18)
 

(O) 1 _ (2) - ( 1) 
\'l'np > = --h/P+lU + (p + l ) \n > l,p > l l :> _vin U Nl(n)\n-l>\p+P\2»,

N2 
K -2"-1 -2np 

3,ll,ech 

(1) 2 (2) . 2 
2 = n (U N 1 (n)) + (p + 1) (U N + 1 (p + 1)) , 
np - -~ 

K 

2 2 ~ 
/). lâ--;---;

z± - ± J (--) + K 
~ 

2 2 np 

I 

OTMeTHM, llTO B <p0pMynax (16) 11 (17) n 2: 1, a p ~ O. Ecna n:= O 
H P ~ O, coõcraemrsre <PYHKI.J;IUi CHCTeMbI ,ll,aIOTC11 BblpIDKeHl1eM (14), 
npa 3TOM coõcraeaasre 3HalleHHH 3HeprHH ecrs 

6J n=Q. p = 11 1 + ú) 2P. (19) 

I!aKOHeI.J;, <PYHKI.J;HHM (15) COOTBeTCTBYIOT coõcraeansre 3HalleHHH sana 

6J =11 2 +Ú)1n• • (20)n 
Ilepexona Tene:Ph B <p0pMynax (16) - (19) K npeneny N r+ 00 , N: 2 ~ 00, 

nonyuar-r ypOBHH 3HeprHH H coõcraenasre cPYHKI.J;HH raMHJIbTOHHaHa 

3 + + 00 ( 1) + 2 p-1
J{ .I O j R jJ -I- Ú)i a a + Ú)2b b + !, À 2p _l(R 31 a + R 13 a) + 

J = 1 p := 1 

(21)
(2) + R b+) 2p -1 

+ I À 2 -1 (R 32 b 23 ; 
p =.1 P 

snecs npennonaraerca, llTO lim U~) (x) cyutecrayer. Hanpasrep, rrycrs 

X~1·:'>1=À(~·2)[À(1.2)]2P-l/(2p_l)I, rne À~l,2) HMelOTpa3Mep

HO~TI~ 3H€prHH, a À(~.2) - õespaavrepasr. Torna limJx tf~ (x) = À(~ sh vxÀ(i~ 
H epopMyna (16) nepexonar B 

, (~ A 
6J np = 11 3 + úJ 1 (n -1:) + ú) 2 P + 2" ± (22) 

',--- 2 (2)

± J (t) + (A ~1») 2 sh2 vn À(1) + (À(~) )2 8h

2 VP + 1 À •
 

TaKHM 06pa30M, cnexrp CHCTeMbI (21) sanaerca TOllellHbIM MHO)l(eCTBOM 
(22), (17), (19) - (20). 
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Kot~eTOB E.A. P17-86-631 
HemmeimaH Mo.u;em. ,ll)Keii:Hca - KaMMHHrCa 

llocTpOeHO TO'IHQe peweHHe <flYHKUHOHilJibHOH MO.u;H<flHKauHH MO,IJ;eJIH 
,ll)Keii:H:ca - KaMMHHI'Ca .u;JIJI .IJ;Byx- H TpexypOBHeBoro aTOMa. rar.tWU.TOHH8H 
CHCTeMhi BMecTO 06bi'IHOrO B MO.IJ;MH ,ll>Keii:H:ca - KaMMHHrca B3aHMO.IJ;eii:CT
BHJI co.u;ep)I(HT ero <PYHKUHIO .u;ocTaTotiHo o6mero BH.u;a. B RBHOM BH.u;e no
nyqeHbi ypoBHH 3HeprHH H BOJIHOBbie <flYHKUHH paCCMaTpHBaeMbiX CHCTeM. 

Pa6oTa BbiDOJIHeHa B Jla6opaTOpHH TeopeTHllecKoii: <PH3HKH OHRH. 

Coo6JUeHHe 06r.e.tumeHHoro HHCIHTYTa ~~.u;epHblX HccneAoBaHHii. Jly6Ha 1986 

llepeso.u; asTopa 

Kochetov E.A. P17·86-631 
Jaynes- Cummings Nonlinear Model 

An exact solution is constructed for a functional modification of the 
Jaynes - Cummings model for a two- and three-level atom. The Hamiltonian 
of the system, unlike the Jaynes • Cummings model one, is a rather general 
function of the usual interaction. Energy levels and wave functions are expli
citly found for the considered systems. 

The investigation has been performed at the Laboratory of Theoretical 
Physics, JINR. 
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