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Abstract Based on the experiment of trapping single cesium atoms in magneto-optical trap (MOT), a grating-

external-cavity diode laser, which provides the cooling/trapping beams of MOT is locked to cesium 6S,,F = 4 —

=

6P,,F =5 cycling transition by modulation-free polarization spectroscopy. This frequency locking method uses the

Allan variance is s, (r) = 4.6 X 107" at average time of r =300 s.
=

dispersion-like curve generated from polarization spectroscopy as frequency-discriminating signal. The error signal is

feedback to both current modulation port of diode laser and voltage modulation port of piezoelectric transducer (PZT)

in grating external cavity. The locking technique of modulation-free polarization spectroscopy can clearly improve the
Key words

frequency stability compared with conventional saturation absorption spectroscopic technique. The minimum value of
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Fig. 1 CG coefficients among Zeeman subleveld of cesium 6S,,F = 4 — 6P,,,F' = 5 transition
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Fig. 2 Schematic diagram of the experimental setup
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Fig. 3 Saturated absorption spectrum (SAS) of cesium
6S,.F = 4 - 6P,,F =3, 4, 5 hyperfine

transition  with  Doppler  background  and

corresponding  frequency-discriminating  signal
obtained from polarization spectra (PS). The dot
lines correspond to the frequency of T3, C34,
T4, C35, C45, and T5 transitions. We indicates
the T5 (F = 4 — [’ = 5) hyperfine transition as
the reference frequency
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