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Frequency Locking of a Semiconductor Laser via Radio-Frequency
Modulation Spectrum
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Abstract The injection current of the diode laser can be modulated by radio-frequency (RF) signal. The RF signal
of 20 MHz is input to the high frequency modulation port of diode laser, and part of it is phase shifted and mixed
with the saturated absorption spectral signal then input to the low-pass filter. The resulted similar dispersion signal
is used to stabilize the frequency of laser to ¢S, (F = 4) — ®P;,, (F = 5) transition of cesium atom and the
frequency stability is better than 1 MHz in 10 s. The stabilization technology has the characteristics of lower
intensity noise and higher frequency capture range.
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Fig. 1 Sideband of RF modulation
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Fig. 2 Experimental setup
the dashed box denotes the saturated absorption part
LD: diode laser; OI; optical isolator; AP: anamorphic prisms;
PBS: polarization beam splitter; HR: high reflected mirror; ND;
attenuation plate; P-I; proportion integral circuit; QP: A/4

plate; DBM: double balance mixer
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Fig. 4 Similar dispersion signal
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Fig.5 Error signal before and after stabilization
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