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BS: beam splitter; HP; half-wave plate; QP; quarter-wave plate; PBS: polarization beam splitter cube;N. D. :

neutral density

filter;R: retro-reflection mirror; det. ; photo-detector; RF amp; radio-frequency power amplifier; RF VCO: radio-frequency
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integration amplifier
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Fig.1 Diagram of experimental setup
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Fig.2 Typical modulation transfer spectra( MTS) of cesium
D, line (upper curve). A red shift of 40 MHz is

indicated in comparison with the saturated

absorption spectra ( SAS, lower one)
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—F’ =5 hyperfine transition by MTS technique
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Abstract Employing the frequency discriminating character of the modulation transfer spectrum( MTS) of cesium
D, line a grating-external-cavity master-oscillator-power-amplifier( MOPA ) -type semiconductor laser is stabilized to
cesium 6°S,,,F =4—6°P,,,F’' =5 hyperfine transition. A frequency jitter of less than + 280 kHz in 100 ms is
estimated based on the error signal in the preliminary stabilization. The application of MTS in laser frequency
stabilization can not only completely remove the Doppler background and its negative influence, but also avoid extra
frequency noise due to the frequency dither to laser in the normally used saturation absorption locking technique.
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