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Example of double-sided Feynman diagram. The

Fig. 1
diagram exhibits a path of four-wave maxing.
w, ,w, ,w, are frequencies of pump (controlling)
light, probe light, and conjugate (mixing) light,
respectively.
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Fig. 2 Scheme of the energy level of four-wave mixing.

|ay,|b)are ground states.and |c¢) is exited state.

w, , w,, w, are frequencies of pump light, probe

light, and conjugate light, respectively. Intensity of

pump light is much strong than probe light.
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Fig. 3 Scheme of the optical path diagram. Intensity of
pump light is much strong than probe light. The
conjugate light appears when pump light and probe
light have a proper angle.
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Fig. 4 Experimental results. (a) Saturated absorption
spectrum of rubidium atomic vapor. (b) Spectrum
of four-wave mixing. (¢) Line shape of four-wave
mixing at lower frequency. (d) Line shape of
four-wave mixing at higher frequency. The blue
dashed line is the result of theoretical calculation,
Temperature of the rubidium vapor is 140 C.
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The Experimental Investigation of the Line Shape

of the Four-wave Mixing in the Atomic Vapor Cell
CHEN Liang-chao, MENG Zeng-ming, YU Xu-dong

(State Key Laboratory of Quantum Optics and Quantum Optics Devices,

Institute of Opio-Electronics s Shanxi University s Taiyuan 030006 ,China)
Abstract; Theoretically, the four-wave mixing process is studied according to the double-sided Feynman
diagram, which can show the physical process of the atom-light interaction clearly. And the susceptibility is
calculated. The line shape of the transmission of the four-wave mixing at *Rb D2 line is experimentally
investigated,and the theoretical calculation fits well with the experimental data. The study of the line shape
of the four-wave mixing process can enhance the understanding of the nonlinear process,and is helpful for
the usage of four-wave mixing in the quantum information research,
perturbation method

Key words: four-wave mixing; double-sided Feynman diagram;

Reiiino Fanndar Flactronice Cn T td



