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B noc~e~HHe 10 ~eT aKTHBHHH H Bce BospacTaID~~il HHTepec rrpOHB

JmeTCH rc accnenoaamno rpexyponnenux cMCTeM, BSD.I1Mo,n;eítc'rBYRX1\HX C pe

30HaHCHbfM rrOJIeM H3JIYqeHIffi[I-7]. KBaSHI{JIaCCHqeCKl1:M nonxon 1C OIrncaHHIO 

TaI{OrO pozra c:vrCTeM paamraaerca, nanpaaep, B [4,5]. B,n;pyrott CepHI1 pa

601'[ 6, 7JHaímeHll TO'tffibIe pemeuaa ypaBHeH11H reMseHóepra ,IJ,JI.ff ,JJ;HHaf.lrn'qeC
1lliX rrepeMeHHux THrra orrepaTopoB SaCeJIeHHOCTI1 YPoBHeil 11 'ffiCJIa rIJOTOHOB. 
B naC'l'OillI.\8H paõcre nano TOqHOe peureune Sa,IT,a"tlli o BSaJ1MO~eMcTB11:vr rpex

ypcnnenoro aToMà C O,n;H OMO,n;O BhUvT O.o30HHbTM nOJIel\T. JL;m HaXOiK,IJ;eHIILfI TO'tffiUX 

BOJlliOBbIX <PYHKI.J;MM 11 ypomte:í1: aneprnn C11cTeMhI S,JI,eC:b l-ICIIOJThsyeTCH MeTO.n: , 
paace rrpUMeHeHHHÍ1. aBTOPOM[S] ~ penreinra sana-m o BsaHMo,neHcTBHH W3YX

ypOBHeBoro aTOMa C nOJIeM MSJIYqeHl'IH. 

PaccMo'FPMM 'rpeXYPOBHeBUll aTOM C ,IT,BYMfl paSpelJleHHOIMM nepexonaua 
I ~ 3 II 2 --3 , ~sa:vrMo.n:eticTBYIOU(I·d1 C peaoaancuoã MO.n:Oí1: no

M MSJIYqeHMH Ov. /'.1o,n;eJThHhIll raMlIJI:bTOHMalJ TarWl1 C11CTeMbI B ,UHrrOJI:bHOM 

rrpJlJ:OJill.JKemm 11 rrpJlJ:OJIIDKeHJlJ:H BpaI!~aral\eMCH BOJITIb! MMeeT Bl1,n; (6): 

~ :: S1.,RHt ~"- R.9..!. -tStR'n t wia., t ~i Q, R'H + ').1 ciR1~ ~ 
(I) 

+ :\a. ÜJ Q13 +- '::l1~R3'- • 

3,n;ec:b orrepa'roput·=\1.)<..iloIIJIJ:CUBam HaCeJIeHHOCTH YPoBHefi aTOMa (l1PM, . ) . 
'1,=J ) H .n;lIrrOJII>HUe nepexomr (uPI1 L 'T J ). Oneparop Q•. MOiKHO npencra

. . tJ 
BHT:b MaTPJmef.i 3x3, na nepecexenmt L - ti CTpOKI1 M J - ~O CTOJIO~a 1\0
TOpaM CTOl1T I, a sce OCTaJThHhIe ee 8JIer.18IITI:l paBHU O. Bercrop I i) HBJIH

eTCR i -TUM c06CTBeHHUM COCTOHHH81.1 aTOW:l.. lle-rpynno yoe,IU,[T:bCH, qTO 

+ [ Rij J fld J = R.,t ~j~ - R\:~ ~if . 
Oneparop a.( Q.,) omtcunaer :',lH11qTOJKerillC (pO)l!,TI,I1HT1C') ooaouuoro B036YJK.II:emm 
c pe301wHcHOH qeCToToÍi 

V):: 1(.sL1 - .1l1) , Jt '>.Qi , (2) 

rne nj -SHCpT'HR ypOBIIR j .YCJIOBl1e (2), 8;rreOpGJ·p.J8CKH ynpomaa sa,n;a'IY, 

ne lIBJLFleTCH npm1UMJ1Ha.Jn,HuM .IJ)IR HaXOJi....nennn TOqUOrO pellJ~HHH. ... 

... COXJx3JWI-me sapana ('ll}WJI8 Bosoym.n:emüi) cHCTeMH M-= ato." + R 
R. = - ~" t- Ra n03BOAA8'J' rrpe,n;cT8BI1Tc:b npocrpauo-mo COCTOHHJiLH: CMCTeMH 

B nnne [$ df,.... rno xaxnoe nonnpocrpancrno 1t M' o-rnexannee orrpene.nen
HOMY COOC'J'BCHHor.lY 3l!aQemno aapruta M, n0110)KJII1PTCH Oa3McoM 

j M } (3)
1 1 q>vn, ,>: I M~m) \ W1t) 

@bbtRbrl~Üli~fi RH~ , 
filfUBWK BCc~eAoB1U~ 

~Mt:'... nf,1~!CU Ao 



...,.....------... - ----=:;tf, 

r,n:e 
A= Slt-.QJ.1W, Ib':t :: - i !J(tt + ~~n, + íl~ln-{/ , 

( 9)OCn,!M-h\.) = (M-h\-)IM-~» H>,M-, 

" 'R.\~):: Wv\Iw'> I ~ = OJ ±.~ • 

HeTpy~O yoe~TbcR, ~TO BOSMO~HHe 3Ha~eHllR, ~ B, (3) H3MeHHIDTcH ~e

pe3 e~m~y B rrpe~e~x 

- ~ ~ \nJ ~ h\,~ l M) 1) . 

PasMepHOCTl> rro;n;rrpocTpalIcTBa 1tHeCTb TeM caM1lM 

(4)cUWv1t H :. ~t W\iW(M I -1 ) :: 1.+ n%-W("'--1)I\),n.'),o, 

TaK I\8K B03MOJla-me COóCTBeHHlIe SHa~em'!H M rrpoõeraior nooxencaarens
HOCTl> M::n--\, '"-"1,0. 

Peinetrae ypaaaeanrr lllpe;rumrepa \ ~~>C rarvmJIbTOHHanOM (n 

( 5)~\\V~>:: ,&\4J~), 

OTBe1IaIOOtee COóCTBemiOMY 3Ha~emno aapazta M, MOiKHO rrpe;n;CTaBMTl> B BI1;IJ;e 

pa3JIOJKemm rro õasucy (3) nonrrpocrpaucraa tj.t M 

m,~n.. (~-o\ J-\) 

\'-\1"). 2~ c... \q>::,'.) , 
M.. =--\

MJUI 

\1\1 11·IH) =: \'V...'> '= (~+ e~ +c~ r 01»1-') +c, 1"--1)1°) +CLIn.-l ) 11)(~) 
ri. ')o, t 

I.
 .t .lla . \
 
~1\=4):: (~+ c.) (H)\-"> + C.IO)lo», \V~.o ,>:= \0) \--\> . 

IIo,n;cTaBJ!.ff.ff reneps (6) B ypasaenae (5), IIlJIy'lliM cJIe;n;yIDll.lee perne-

HMe: 
;, ). Ec.mr tt ), 2. , 'ro 

.Jt) I. ~ 1. -11.z.
Ir", )= ()1h, tlz.Clt-1)+ ?f('t}) (l1mln.)I-.f)+11~ih.a.>I~>+'lr't.Il\.c>lo»,(7) 

l±) , b + ~.t t ~ 
G-n. :::. .Q~ t Wln.-1) -r t - J(1) + ~fhi + ):,{~--1)' , (8') 

}L(I,·~)
I~.. )~ 

.L 

( It\-~l'{) - t ffi lk-a.> !,,>)} (10)
~~t).~lll.t):1~ 

~'" =. Qt + uH" ~ ];1. t Wl\\.-~) 

li ). IIp11:tt"'1 penietrae ;n;aeTC.fI <I>opMYJIaMM (7)-( 9), nne CJIe;n;yeT nOJIOJKH'rl> 
l'It=-\ •
 

;'1.i. ).11, HaKOHeu;, npn \\, ... o
 

\ ~"' .. o ') :. \0) \--1) ) G-l'\"CI ~ rL" 

BV.l,IJ;HO, ~TO rronnpoorpaacrao coc'ro.fI'Hlrlt t1(,t--\, OTBe~aIOIllee cOócTBeH

HOMY snaxeamo M '=~. "" rpexaepuo , eCJIM "-.,." ~ ; ;n;BYMepHo, npa ""~"
 

M onaoaepao , ecaa n.~ o ,~TO rrOJIHOCTl>IO COOTEeTcTByeT (4). Herpyzt

HO yóe,IJ;HTl>CH B rrOJIlIOTe rrOJIy~eHHoH CMCTe.MhI cOÓcTBeHHHx éf?yHKIUili sa;n;a'GlI
 

(~) . 
COBepmeIIHO aaanorsrsao pemaer ca ocoõnenae sana-ra (I) na cJljlIa.tt 

He~HeHHoro no Ó030HHHM rrepeMeHH1~~ B3aMMo.n;eMcTEHH: 

~ t t· k k 

1(, = ~.ll.jRjí + ú>t!Q., t :\.io.,~31+ ~.(oc)~,~ + l.1(l,R,.~+ ~l,r.a;) R~t (lI) 
,., l' D " M... ();.{)., - LR.H t \( R1J. l [tdt 

J
M1= O • . (12) 

Ilepexons It('-GIo- 3 11: 2 ~3 ocyn~eCTBJImOTCJI reneps BCJIe;n;CTBlIe acnycxa
Hl1.fI (norJIOmeHR.F.l:~ t :an \( KBaH'l'OB nona a., • PaCKJIa,JUlBaH, aHaJIO

rIii'lHO (6), npocrpancrao COCTOHHIDí CfiCTeMH (H') B rrpJIMYID cYMJ.f';f ROH'3~

HOMepHHX rrO;n;rrpOcTpaHcTB c W:aKc:apoBaHHUM 3Ha~errneM sqpH;IJ;a (12) 11: pe~ 

maR Ha Ra~OM MS rro~pOCTpaHCTB COOTBeT~TByxmlee ypaBHeHlIe llipe~Hre

pa, rroJIy'tJIDlI',II;JI.H CHCTeMH coõc'meaaax WYHKmrtí fi YPoBHeti :3Heprrrn cJIel1Y

IOOtMe DHpWKeHHH ( 'ltyM:\t.-t)' :: \ \Ph-) ): . 

J ~) ,IJ.mr fI,) e.+K 

'I 1*) a l t" l "11 DI~~ ) ={ ~ f (l.~ + ~1t.. t Ui+) (~I a."- I"")1- t> + .:la, bn-lll- e-I<>I"> +~ \; - (13) 

+ u'1:\~-t>lo») 
) 
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0" = º-3+W(\\-t) 1- !. ± .1 (à)1+ ),lo.,L t ~9..bl I
 (14) 

o , '" ~ ~ ""' 3. l\

r,IJ;e Li:;J2c.u~+w~=n.~-.ni-("lK) , ~::\-t.~/(I\_t)1 tt~ ~-t)!
J ' .)~ (it-t-K)IUt :: - 6ft "! (6/i.)~ + ~~~ t ~~~:' \:. 

Pemetmen B cJIy'tIae ti- )..l +k RBJI.HeTCR TaIOKe 

1. t l. ot)-tl.1 ( D DIl}J1II) = (~I t\.K t ~a.b... ~"b",Ik.)I-1> - "-\ (),,~\,,"-~ -I<:) \-1) ) , (15) 
.. &-.:: 11.,+ W\1, "= .Il, 1" lA>ln.-e- \c.) ~ 
'tt) ,I(JI.ff t ~h,< ttk peuretrze ,n;aeTcR <%Jopr.1YJIar,m: (13), (14), r;r:e 

CJIe.n;yerE nonoxms tI'\. =O 

iil) M, HaKOHeIJ;,;rr.JIJI hJ <. t 

\ '\I... '):: I"") \--t) (16)I 

t", :: J(" + Wn.. 
3aMeTflM, 'tITO cIJyHKIJ,n:fl (13), (15), (16) OCípasyIO'I' B COBOJ\YIIHOCTfl rrOJIHYKJ 

opronopnapoaamryn Cl1CTerilY. 
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Ko~eTOB E.A. PI7-86-465 
'TO~Hbm cneKTp CHCTeMbI: TpexypOBHeBbrn aTOM + H3nYQeHHe 

Ha:ttp;eHbl nOJlHaJI OpTOHOpMHpOBOtlHaJI CHCTeMa co6CTBeHHbIX tPYHI< 
IJ;HH: H ypOBHH 9HeprHH TpexypOBHeBoro He9KBHAHCTaHTHoro aTOMa, 
B3aHMoAeA'cTBYlo~ero C ormoã MOAOH: Õ030HHoro norm . rIOAPo5HO 
paCCMOTpeH BapHaHT TeopHH, KorAa aTOMHMe nepeXOAM ocy~ecT
BnHKlTCR BCJleACTBHe OAH06030HHoro oõxena , IIpHBeAeHbl pe svrrs-r a
Tbl ,lJ,JIH MHoro6030HHOH MOAHtPHKaIJ,HH B3aHMOAeHCTBIHI. 

Pa60Ta BbmOJlHeiia B na60paTopHH TeOpeTHQeCKOH: Q;lH3HKH 
mUlH. 

Ilpenpmrr D6"benHHCHHOro HHCTHTYTa anepusrx nccnenoaaaaã. .Ily6lÍa 1986 

IIepeBOA 8BTopa 

Kochetov E.A. P17;....86-465 
Exact Spectrum of the System: 
Three-tevel Atom + Radiation 

A complete orthonormalized system of eigenfunctions 
and energy leveIs are found for a.three-Ievel nonequidistant 
atom interacting with one mode of the boson field. A detaile 
consideration is given for the variant of theory when atomic 
transitions are mediated by one-boson exchange. Results are 
reported for a multiboson modification of interaction. 

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