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TEMPERATURE DOUBLING OF RESONANCE FREQUENCY IN DICKE MODEL
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It is foundthat doublingof aresonancefrequencyin theDicke modelincreaseswith decreasingtemperature.If
the atomdensityis greaterthanthe thresholddensityoneof theresonancefrequenciestendsto zerowhenthetem-
peraturedecreasesfrom high temperaturesto thephasetransition point (softmode).

Investigationsof the dynamicsusceptibilityof a ~ (~,) = (11_i((~~) — (X
2 /JV)F°(w ))_1 (2)

systemof two-levelatomsinteractingwith a radiation + — m m m
field (Dicke model)showthat in the spontaneous whereH is the polarizationoperator,~-‘~m= 2irm/13.

coherentstate(SCS)the resonancefrequencyof sys- The zero-orderphotonGreenfunctionhasthe form
ternis essentiallydefinedby thetemperature[1, 2]. Fow ~= (T(bb~) —flc~ —

A thermodynamicallyorderedphaseSCSappearsfor ml / 0 m /

temperaturesT ~ T~if thethresholdconditionX> w Let us considersomesetof vertexdiagrams
issatisfiedwhenthe interactionconstantof atoms
with theradiationfield exceedsa frequencyof this
field [3, 4] - In this note it is shownthata tempera-
ture anomalyof resonancefrequencydoublingexists + .~ ± ~ +

in thenon-orderedphasetoowith A < w or A> w
butT>Tc.

The Harniltonianof the Dicke modelin the single where
modecasemaybe written as [5] (11 = 1)

N >~‘~
H = �~(e — p)af a + wb~b

1=1 ~‘ ~‘ u’ Ordinaryandtriangulararrowsmeanlowerandupper
v 1,2 statesof the atom.All vertexdiagramsbecomeines-

N (1) sential in comparisonwith initial diagramA/~j~inthe
A + . thermodynamiclimit N -~ 00, p = const.Besides,in

+— (a.
2a.1Bel~nz+h.c.),

1 this limit the self-energyoperatorsfor the fermion
Greenfunctionbecomeequalto zerowhentheatoms

whereA = d~,/2irwp,p theatom density,d a matrix plusfield systemis in a thermodynamicallynon-ordered
elementof the atomdipole transitionandthe reso- phaseT> Tc. Notethat this simplification of the
nancecase�2 — �1 = w is supposed.From thecondi- problemdoesnot takeplace whentheatomsubsys-
tion ~V_—i,2(aWa,V) = lit follows that~ — ~ tern is in openspace.

The transversedynamicsusceptibilityof the sys- As a resultthe polarizationoperatorreducesto one
temx÷~

2)is determinedby analyticalcontinuation loop <~TIi>only, whereaccordingto (1) the zero-
of thetemperatureGreenfunction [6]
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