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Spectrum-Width Stability of All Solid-State Frequency-Shifted Feedback Laser

LU Cheng-qiang, GONG Ma-li

(Department of Precision Instruments, Tsinghua University, Beijing 100084, China)

Abstract The continuous-wave output of the frequency-shifted feedback (FSF) laser with Nd: YVO, crystal was
analyzed, with laser rate equations by dividing the gain spectrum of laser crystal into many bands in unit of round-
trip frequency shift and frequency-shifting. The output spectrum width and spectrum shift with varied pumping
power level, diffraction efficiency of acousto-optical modulator (AOM), round-trip frequency shift and gain
spectrum width of laser crystal were given in details. Based on a resonator structure of end-pumping and frequency-
shifter of AOM, an all solid-state FSF laser with Nd: YVO, crystal was constructed. The experimental results were

in consistent with the simulated ones, and output power higher than 1 W is also obtained. The result proves the

spectrum-width stability of the FSF laser at variant pumping levels.
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Table 1 Parameters for simulated laser

Parameters Value
Mode volume /m™3 4,2X10°°
Gain bandwidth (FWHM) /GHz 200
Diffraction efficiency of AOM (denoted as y) 0.75
Laser output (1 — y%) 0. 4375
Center wavelength of the atomic transition /nm 1064. 3
Round-trip frequency shift /MHz 140
Center wavelength of pumping laser diode /nm  808.5
Round-trip time /s 2X107°
Stimulated emission cross section /m? 15.6X107%
Spontaneous emission lifetime /s 100X 107°¢
Constant loss 0.01
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Fig. 1 Calculated results for (a) output frequency

spectrum, (b) effective gain curve in stable state
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(a) output power; (b) spectrum width and spectrum shift
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