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B rroc~e~HHe Ia ~eT aRTHBHHH li Bce B03paCTaIDmKH HHTepec rrpOHRrrH

eTCR R Mcc~e~OBaHRID Tpexy'~OBHeBHX cHCTeM, B3aHMo~enCTBYIDmHX c pe30

HaHClillM rro~eM H3JIV'tI8HIDI '1 --?/. KBa3~I<JIaCCRqe~KJdt nonxon R onxoamno 
TaRoro ~;na CHCTe~ pa3BHBaeTCJI, HarrpHMep, B /4,5/. B ~pyrofi cepRn pa

ÓOT /6, HafuJ:eHli ro-rase p8rueHIDl ypaBH8HIDr r8~38Hóepra ):(JUI ,1DiHaMYI:QeC

IrnX nepeaennux TRrra oneparopa 3aCeJleHHOCTH YPoBHeít lo\: 'tffic.rra clJOToHOB. 

B HaCToffiI.\et"i paoore ):(aHO T01f!IOe peurenae aanaxa o B3aRMo,n;etkTBHH rpex
ypossero aTOMa c ):(BYXMO,n:OBbIrv'l noxev H3.rry'IeHID1, rrpl-PIeM 8'1'0 B3aHMo.n:eí1:-

CTBHe peanaeye-rca 'Iep83 M8X8HH3M MHorO<pOTOHHlIX nepexonon. J1cnOJI:b3ye

M1IH anec s MeTO~ nocrpoenaa rrO.7UIol-f CMCTeMH COL5c'rnejH!l!X nereropon n ypon
lIefI 8Heprvnr CHCTbMH {WLl.IIOrRtICH npe)\JIOJKOHHOMY 13 /8 .IT,JLH otrxcrurzrt CI1CT8

MH: JJ.BYXYPoBHeBHH aTOM + ns.rry4:em'le. 
PaCCMOTpM1V1 TpeXYPOB}reBhC~ aTOM c ,n:nYMlI paspemeHHhlMH nepexo,n3MU 
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HO Bh!pOJK,I(eHhI, ~TO cBH,IJ;eleJibcTB~eT o cymecTBoBamrH .n;orrOJiHHTeJIóHOrO, 

HesaIDICHMoro OT t}l. , N H M HHTerpaJia ~BHJKeHIDI, KOTOpJ:rt1: MOiKeT 
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HeTpY~Ho YBH~eTb, ~TO rroJJyqeHHUe BHllie cOÓcTBeHHhIe WYHKIJ;KM 3a~aqn (I) 
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I. PaCCMOTpHM reneps B'l'OPOl1: napnaar : t-, ~ lI.,J.- J I::~)f 'K1 
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OÓ03Ha'laJI \'\JN~I\-l.,:> Mo:. p-t:.., >~ '*"'l~)HJ
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ti i) li, naxoneu, B 06JiaCTti o .s rv <. e..,-ts., p~ o pemenae ~aeTCJI WOPMY-
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\ 'Y1A-V> ')::: \~) i p) 1'-> , b\A.}' -=- w1 \o\- + W1.? + l2. 1 . 

rrpHBe~eHHHe BHlIIe co6CTBeHHHe cPYHKIJ;HH oópa3YIOT nOJiHYIO OpTOHOpMHpOBaH

Hyla CI1C'l'eMY. ECJlli rrOJIO.l!Q1Tb K1 = t).. = O, Il = O B tfJ0PMYJiax, ormca
BaIOlLTHX CHCTeMY npa ti) t1..' \C't.) 'K 1 , rrOJIY'IaIOTCJI BHpaJKeHWl~ YPOBHeH 

8 nepraa II COÓCTBeHIlliX epyH:E\WfH, npaneneuuue B pacore /9 . OTMeTHM, o~
naxo, ~TO MHO.?KeCTBa, orrncanmze B rryaxre ti ~ ) rrpa "1 = t". = O 

I .rryCTH, H xapaKTepHoro ,n:JiJI CHCTeMH rrpH rrpOH3BOJibHhIX t, ,t~ ,k1 , 

Kl.. B!lPO,?K,I!;eHHH B 3TOM ~aCTHOM cJJy'tJae HeT. Ocraauraeca BHe paCCMOT
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KOqeTOB E.A. P17-86-614 

MHoro<pOTOHHhIe rrepexozrsr B rpexypoaneasrx cacrevrax 

HaH:,neHO TOqHOe peureane sanaua o B3aliMo,neH:CTBIiIi rpexypoaae
Boro aTOMa c ,nBYXMO,nOBhIM rrOJIeM CKaJIHpHhIX <pOTOHOB, oneparopsr 
pozcnemra li YHliqTO)l(eHliH KOTOphIX BXO,nHT B ravram-roaaan asaaxroneâ
CTBliH HeJIliHeHHhIM 06pa30M. HHBapliaHTHOCTb rar-rarrsroaaaaa OTHO
CliTeJIbHO COBMeCTHhIX <pa30BhIX npeoõpaaoaaaaà oneparopon 603e
rrOJIeH: li oneparopon nanonsasrx aTOMHhIX nepexozioa rtpasorrar K COX
panenmo 3apH,nOB CliCTeMhI, qT01 B CBOIO ouepens, rr03BOJIHeT liCKaTb TOq
HhIH: BeKTOp COCTOHHliH B nane paarroxcenaa rro co6CTBeHHhIM <PYHKUliHM 
3TliX 3apH,nOB. OTMeTliM, qTO B pe30HaHCHOM cnyxae, B orrnonre OT ,nPY
rax, xreaee 06II.'(lix aanax raxoro rnna, aexoropsre ypOBHIi saepraa pac
CMaTpliBaeMOH: CliCTeMhI OKa3hIBalOTCH ,nBYKpaTHO BhIpO)K,ll;eHHhIMIi, 
qTO CBIi,neTeJIbCTByeT o CYII.'(eCTI30BaHIiIi B cacrexre ,norrOJIHliTeJIbHOrO 
mrrerpana ,nBIi)l(eHliH. 

Pa60Ta BhlITOJIHeHa B Jlaõoparopaa reopernuecrcoá <pli3liKIi OHHH. 
Ilpertpanr Oõsenaaeauoro HHcTHTYTa anepasrx accnenoaanaá. Ilyõna 1986 

Ilepeaon T.IO..uYM6paH:c 

Kochetov E.A. P17-86-614 

Multiphoton Transitions in Three-Level Systems 

An exact solution is found to the problem of interaction of a three
level atom with a two-mode field of scalar photons, the operators of crea
tion and annihilation of quants of these fields being a nonlinear fo~m in 
the interaction Hamiltonian. In the resonant case some energy levels of 
the system under consideration are doubly degenerated, which testifies 
to the existence of an extra constant of motion. 

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