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Wavelength stabilization and tracibility of laser diode for
interferometer

Student: Mao-Sheng Huang Advisor: Prof. Mao-Hong Lu
&Prof. Jow-Tsong Shy

ABSTRACT

Laser diodes have the potential to replace Helium-Neon lasers in
interferometry because of their.rapid quality improvements. However,
certain problems remain when. using laser diode in interferometry,
including optical feedback, wide frequency line-width, lack of a
convenient and robust-frequency stabilizer and an effective method for
laser wavelength calibration. To solve.these problems, in this work we
propose a method for the application of laser diodes in interferometer.
Herein, a 2 MHz line-width micro-lens laser is used as light source of an
interferometer. The interferometer requires no optical isolator until its
optical path difference exceeds 500 mm. We also use a Fabry-Perot
etalon as a frequency stabilizer for the light source of a laser
interferometer and use a Calcium vapor cell for developing a 657 nm
wavelength standard.

To develop a simple and robust method for diode laser frequency
stabilization, we find that locking a diode laser wavelength to one side of
a resonance of a Fabry-Perot cavity or etalon, the optimal wavelength
stability point is at about 75% of the resonance's top level instead of 50
% of the level where we generally lock a laser if the reflectivity of the
etalon's mirror is beyond 85 %. We also present a two-resonance-



differential technique for stabilizing a laser to a Fabry-Perot etalon’s
resonance, by which the error signal becomes insensitive to the angle
drift of the etalon.

To solve the wavelength tracibility problem of a laser diode, we show a
novel calcium vapor cell for laser spectroscopy. This cell enables the
quicker development of 657 nm wavelength standard when compared
with cooling atoms. Accordingly, based on the cell, we obtain better
saturation peak signal to optical power ratio than that by the thermal
beam cell technique developed by NIST. In addition, our cell can
continuously work for up to 10 days, which also outlives that of the

thermal beam cell technique.
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