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Effect of Sideband on Phase Grating in a Three-level A-type Atomic System
GUO Hongju' ,PAN Jie', LI Sen' , WANG Li*
(1. Shanghai Publishing and Printing College, University of Shanghai for Science and Technology. Shanghai 200093, China;
2. School of Physics and Electronics Engineering , Nanyang Normal College, Nanyang, Henan 473061, China)

Abstract:In this paper, the effect of sideband on the electromagnetically induced phase grating in a three-level
A -type atomic system was studied. The results show that owing to sideband coherence, the number of windows of
electromagnetically induced transparency in this structure extends from one to many. By analyzing the character of
absorption and dispersion and taking advantage of sideband coherence, the diffraction intensity of the grating, espe-
cially the first-order diffraction can be enhanced significantly via tuning the sideband intensity. The diffraction effi-
ciency of phase grating can also be further enhanced by choosing appropriate detuning of the probe field, frequency
difference between the sideband and central component of the pump field, and the interaction length. The study can
be used to develop novel photonic devices for quantum information processing, quantum networking and optical ima-
ging.
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Fig. 1 (a)Schematic diagram of energy levels for a A-system interacting with a weak monochromatic probe field and

a bichromatic pump field; (b) Sketch of the bichromatic pump field and the probe field propagating through the sample
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Fig. 2 The absorption and dispersion spectra
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Fig. 6 The corresponding diffraction intensity I, () as a function of sinf
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