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Time-Dependent Atom-Field Coupling Jaynes-Cummings Model
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The Jaynes-Cummings models with a time-dependent atom-field coupling under the
initial squeezed state of the optical field are discussed. Especially, the evolution of the atomic

population inversion, and the squeezing properties of the field with time are studied. Further, the
effects of the atom-field coupling coefficient, the squeezing parameter and phase on these

coupling coefficient changes rapidly, it will fasten the collapse-revival. With the increasing of
coupling coefficient

squeezing phase, it will delay the collapse-revival and decrease the amplitude of revivals.

—

properties are also discussed, and some results are obtained. With the increasing of squeezing

coefficient, the frequency of collapse-revival in atomic population inversion are enhanced, and the
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amplitude of revival decreases, in the same time, there are no squeezing. When atom-field

quantum optics; Jaynes-Cummings models; the squeezing state; the atom-field
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Fig.1 W() as a function of time in initial squeezing state,
|B|2=10,gT=50,r=0.1,0=0 and £#=8. 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(® as a function of time in initial squeezing state,
|B|?=10,gT=50,r=1,0=0 and k=8.0 (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. 3 W(® as a function of time in initial squeezing state,
|B1?=10,gT=50,7=3,0=0 and k=8. 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.4 W(® as a function of time for the one-photon
process in initial squeezing state, | 3|2 =10,gT=
50,7=0.1,k=2 and §=n= (curve A),x/2 (curve
B) ,n/4 (curve C) and 0 (curve D)
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Fig.5 W() as a function of time for the one-photon
process in initial squeezing state, | ﬂ| 2=10,gT=
50,7=3,k=2 and §==x (curve A), /2 (curve

B),n/4 (curve C) and 0 (curve D)
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Fig. 6 Squeezing (S;) as a function of time with 2=0. 5,
|Bl?=5,0=0,gT=50 and r=2 (curve A),
1 Ceurve B)» 0.5 (eurve ©)
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Fig. 7 Squeezing (S;) as a function of time with k=4, 0,
|Bl?=5,0=0,gT=50 and r=2 (curve A),
1 Ceurve B), 0.5 (curve ©)
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