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Experimental investigations of laser frequency stabilizing techniques using
quadrature-demodulated Pound-Drever-Hall method
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Abstract: In order to improve the laser frequency stability, a Pound-Drever-Hall (PDH) frequen-
cy stabilizing system is designed according to the principle of quadrature demodulation. The sys-
tem uses the direct digital synthesizer to synchronously generate the three sine and cosine signals
at the same frequency, of which one sine signal is used to drive an electro-optic modulator to pro-
duce the phase sidebands, and the other sine and cosine signals simultaneously used as the refer-
ence signals for the phase demodulation. The obtained error signal of the system can be fed back
to adjust the laser cavity-length so that the laser frequency can be stabilized automatically to the
resonant frequency of the Fabry-Perot reference cavity. An experimental system for the quadra-
ture-demodulated PDH frequency stabilization is established. the experimentally investigated re-
sults have shown that the laser frequency drift is less than £0. 13 MHz during a period of 1. 5 h,
and that the laser frequency stability of better than 1. 2X 107" is obtained by the Allan variance.
Such a frequency-stabilized laser can be used as an ideal light source for the synthetic-wave abso-
lute-distance interferometry.
Key words: laser frequency stability; Pound-Drever-Hall method; quadrature demodulation; elec-

tro-optic phase modulation; Fabry-Perot reference cavity.
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