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Two-wavelength infrared optical signals based

on six-wave mixing
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Abstract: Optical pulse signals of two different wavelengths in the infrared regime were generated in
atomic Rb vapor by nonlinear optical frequency mixing using optical pulses generated in a Ti:sapphire
laser. The effects of Rb number density, pump laser intensity, and the chirp of laser pulses on the
competition characteristics of the two signals were investigated. The results show that the two signals are
mainly generated from two coupled parametric six-wave mixings processes, and the signals vary with Rb
number density, pump laser intensity and the chirp of pump laser pulses. The competition between the
two signals is dominantly governed by phase matching conditions which are closely related to Rb number
density, but scarcely related to pump laser intensity and the chirp of pump laser pulses.
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Fig.1 Schematic diagram of the experimental arrangement
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Fig.2 Rb energy levels involved in the two coupled parametric

SWM processes
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Fig.3 Coherent signals at 1323 nm and 1367 nm, pump laser
intensity 2x10" W-cm™and Rb number density

1.5x10°cm™
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Fig.4 Variation of parametric SWM signals with Rb number density

at pump laser intensity 2x10" W -cm™
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Fig.5 Phase mismatches in the two parametric SWM channels for

different Rb number densities
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Fig.6 Variation of parametric SWM signals with pump laser

intensity at Rb number density 1.5x10" cm™
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Fig.7 Variation of parametric SWM signals with chirp parameter of
the pump laser pulses at Rb number density 1.5x10" cm™

and pump laser pulse energy 1 pJ
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