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Fig. 1 Schematic energy level dia-
gram of the Raman-driven
fourdevel system. wyand wr
are the carrier frequencies
of the probe and Raman
fields, respectively. The
dashed line indicates the
mid-point between the hy-
perfine states of the ground

state
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Fig. 2 Plots of Re( X' ) (thick line, gain) and Im( X ) (thin line. refractive index) versus the de-
tuning &,. The parameters used arews = wa= 1.0, ws= w2= 0.1, we= 0.05, bw = 2.
0, ps= 0.3, pa= 0, D= Da= 0. (a) for resonance case (du= 0), Fr= 1.9, (b) for off-

resonance case (o = — 1.5), Fe = 2.1
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Fig. 3 Plots of Re( X ) [(a) gain] and Im( X ) [(b) refractive index] versus the detuning &, for
different values of line-width (D) of driving field. du = 0, Fr= 2.4, D2= 0, the values of
Dyare 0.0; 0.5; 1.0; 1.5; 2.0; 4.0, respectively, other parameters are the same as that
in Fig. 2
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Fig. 4 Plots of Re( X ) [(a) gain] and Im( X ) [(b) refractive index| versus the detuning &, for

different values of line-width (2) of driving field. dx = 0, Fr= 2.4, Di1= 0, the values of

Dzare 0.0; 0.5: 1.0: 1.5; 2.0; 4.0, respectively, other parameters are the same as that

in Fig. 2
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Effect of Finite Bandwidths of Light Fields on
Inversionless Light Amplification and Refractive Index

Zhang Hanzhuang Gao Jinyue Guo Xiuzhen Jiang Yun
(Dep artment of Physics, Jilin University, Changehun 130023)
(Received 29 September 1996)

Abstract The conditions of the maximum refractive index with vanishing ab-
sorption and the effect of the finite bandidths of the probe and driving field on
the index of refraction and the gain are analyzed based on a Raman-driven four—
level system. The calculated results show that the maximum index of refraction
with vanishing absorption can be achieved by changing the detuning between the
frewuency of the driving field and the resonant atomic transition or by changing
the intensity of the driving field. The finite bandwidths of the driving field and
the probe field decrease the gain and change the value of the index of refraction,

especially of the driving field.

Key words line-width, gain, no absorption, high index of refraction.



