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Fig. 1 Experimental setup for diode laser frequency
stabilization. BPF; band pass filter; BS: beam
splitter
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Fig. 2 Circuit schematic of the differential detector
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Fig. 3' Circuit schematic of the band pass filter
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Fig. 4 Intensity noise spectrum of the diode laser. 1 is the
noise of diode laser (i, ), 2 is noise spectrum of the
difference of photocurrent i, 3 is the electronic noise.

The detected photocurrent is 3. 6 mA
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Fig.5 Hyperfine level of Rb D, line
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Fig. 6 Upper trace: saturation spectrum of Rb at 780 nm.
Lower trace; transmission from a Fabry-Perot

cavity. FSR: free spectrum range
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Fig. 7 Output intensity noise spectrum of the differential
detector. 1 is the noise spectrum for only detecting
probe beam, 2 is noise spectrum for detecting probe
beam and reference beam, 3 is the electronic noise.
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Lower trace: error signal with reference beam
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Fig. 10 Saturated absorption spectra for the transition ** Rb (F=2-—F") with different polarizations of pump and probe (a)

and ¥Rb (F=1-F) (b)
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A Laser Diode System Stabilized on the Saturated Absorption
Lines of Rubidium Atoms
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Abstract; Frequency of diode laser is stabilized by using saturated absorption spectroscopy.
High signal-to-noise ratio of differential error signal of saturated absorption spectroscopy is
achieved by designing and optimizing the servo loop, thus the sensitivity of frequency locking
and long-term frequency stability are improved. This system may be used to the realization of
laser cooling and trapping of rubidium atoms.
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