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Abstract : Locking laser frequency to an available reference standard can efficiently suppress the fluctuation of
laser frequency and improve the frequency stability. In this paper, the Saturated Absorption Spectroscopy
(SAS) and the Polarization Spectroscopy ( PS) of rubidium D, line were used to obtain the frequency discrimi-
nation curves. Then the error correcting signals from the frequency discrimination were sent in negatively feed-
back to the piezeo-electric transducer of a 780 nm external-cavity diode laser( ECDL) by electronic servo-sys-
tem to realize the laser frequency locking. The basical principles and experimental schemes of two methods
were introduced and the experimental results were compared. It shows that the residual fluctuations of laser
frequency after being locked by using the two schemes are approximately 1. 5 MHz and 0. 6 MHz, respective-
ly, compared with that of about 6. 6 MHz for the case of ECDL free running. Furthermore, the PS scheme
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shows better frequency stability than SAS scheme, for SAS brings exira frequency noise by use of the phase

sensitive detection which needs to modulate the laser frequency, while PS scheme is completely modulation-

free.

Key words: polarization spectroscopy ;saturated absorption spectroscopy ;laser frequency stabilization ; modula-

tion free ;rubidium atomic vapor cell
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Fig.2 Schematic diagram of experimental setups for frequency stabilization using Saturated Absorption Spectroscopy( SAS)

and Polarization Spectroscopy ( PS)
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