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High-Sensitive Optical-Activity-Modulated Polarization Spectroscopy
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The aim of this paper is to develop a high-resolution, ultra-sensitive laser method that
makes use of a modulator in a polarization spectroscopy arrangement. Though saturation
spectroscopy is not a sensitive technique, polarization spectroscopy is a useful technique
for obtaining both high resclution and high sensitivity. However, spectral line shapes are

distorted. Our proposed optical-activity-modultated polarization

spectroscopy  has

additional advaniages in sensitivity and symmetry of the line shape over saturation and

polarization spectroscopy.
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Fig. 1 Schematic diagram of birefringence-

modulated polarization spectroscopy.

The spectra of the sodium D; line have been calculated to
compare the various spectroscopic techniques.
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Fig. 2 Schematic diagram of dichroism-moduliated

polarization spectroscopy.
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Fig. 3 Comparison of Na D; line spectra produced
by: (1) polarization spectroscopy with a
crossed analyzer,

(ii) polarization spectroscopy with a

nearly crossed analyzer,

(iii) freguency modulated polarization

spectroscopy with nearly crossed analyzer,

(iv) birefringence-modulated polarization

spectroscopy, and

(v) dichroism-modulated polarization

spectroscopy. An energy level diagram
showing the hyperfine splitting of the
upper and lower states of the ftransition

is shown in the inset.
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