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Abstract

We report on the production of a phase-sensitive detector (PSD) to measure the atomic ab-
sorption spectra. The PSD was designed to consist of a multiple feedback filter circuit with a cen-
ter frequency of 500 Hz, a multiplier circuit using an analog switching device and a phase-locked
loop circuit to adjust the phase of the electric signal where a constant offset voltage is applied to
the voltage controlled oscillator. To check our PSD’s performance, we tried to measure the absorp-
tion spectrum of the rubidium D2 line (*Rb: 5S,,, — 5P5,) with it. The probe beam intensity was
modulated at a frequency of 500 Hz by using an optical chopper, and it was detected by conven-
tional saturation spectroscopy. As a result, we clearly obtained six absorption peaks that originated
from the atomic and cross-over resonances as expected. The observed line widths of the peaks
were almost 15.0 MHz, which is comparable to the natural line width restricted by the lifetime of
the excited 5P5, state. Therefore, our PSD is applicable for signal detection in Doppler-free spec-
troscopy, modulation spectroscopy, and especially for the generation of derivative signals for lock-

ing the laser frequency to atomic resonance lines.
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