$o5% B2Y ot
20054 2 H

ACTA OPTICA SINICA

Vol. 25,No. 2
February, 2005

XEHE . 0253-2239(2005)02-251-5

FE4n 262 E RENE T J-C BR Mt
B 1EF

(R K%EWHEFR, LI#Eg 200092)

WE: THE T WSS N ERE T 6T A REEEH A HE T IOLT 38 J-CEANE TSR
ELRBEFET BT 1 A8 R T A JE B B 63 9 T 46 45 I I 18D #3880 R B 5 38 T B 4R 06 3 B TR A R B TR A AR
fr BABA R EOE A RS XX S VR R RN . DTS4 SRR B, W06 6 B R 4 AR O K, A R A0 B R AR R R, (B
REB/A . HRETOCHBERECELR G, 4350 5 2R IR, M6 B H R BRI TS BE R
AR AL BB, 38 A0 1B B2 B BN » T OG5 I 48 8K 7 AR R, FR 4R RO nn ks R B

KR B FCHER,; UBTI®E; EES; MaRH

FE SRS O431.2 SRR A

The Time-Dependent Atom-Field Coupling J-C Model with an Initial
Squeezing State: Two-Photon Process

Xu Jingping Yang Yaping
(Department of Physics, Tongji University, Shanghai 200092)

Abstract: The quantum statistical properties of two-photon Jaynes-Cummings model with a time-dependent atom-
field coupling coefficient are discussed under the initial squeezing state of the light field. Especially, the time
evolution of the atomic population inversion and the squeezing properties of the cavity field is investigated. The
effects of the atom-field coupling coefficient, the squeezing parameter and phase on these properties are also
discussed. When the squeezing coefficient of the initial field increases, the frequency of collapse-revival in atomic
population inversion increases, and the amplitude of revival decreases. When the atom-field coupling coefficient
changes slowly, the collapse-revival is delayed, and the squeezing of the field is lost gradually. When the coupling
coefficient changes rapidly, it accelerates the collapse-revival phenomena, and the squeezing parameter oscillates
with time, the squeezing of the field appears repeatedly.
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Fig. 1 The population inversion as a function of time for two-photon process in initial squeezing state, |g|?=10, gT=10,

(a) r=0.1, (b) =3, =0 and £=4.0 (curve A), 2.0 (curve B), 0.5 (curve C). Curve D is for the case of the

constant coupling coefficient
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Fig. 2 W(2) as a function of time for two-photon process in initial squeezing state, |g|?=10, gT=10, (a) r=0.1,
(b) =3, k=2 and §==(curve A), n/2 (curve B), n/4(curve C), 0 (curve D)
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Fig. 3 Squeezing (S;) as a function of time for two-photon process with (a) £#=0,5, (b) £#=4.0, |B|*=5,0=0,gT=10
and r=2 (curve A), 1 (curve B), 0.5 (curve O
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