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Stable and High Finesse Transfer Cavity towards
a Precise Control of a Laser

DENDA, Seiya

Graduate School of Education, Saitama University

FUJIWARA, Syohei

Faculty of Education, Saitama University

OHMUKAI, Ryuzo

Faculty of Education, Saitama University

Abstract

To obtain a reference signal accurate enough for maintaining laser oscillation frequency, we
stabilized the resonance frequency of a high-finesse transfer cavity whose finesse amounts to 313.
We observed the derivative spectrum of the transmission one by modulating the cavity length and
phase-sensitive detection and used this derivative signal as an error signal for controlling the cavi-
ty length. With the servo control, we successfully locked the resonance frequency of the high-fi-
nesse transfer cavity for 2 hours. Furthermore, the frequency stability was estimated to be 0.17
MHz when the signal bandwidth in the servo system corresponded to almost 160 Hz. This perfor-
mance is sufficient to be used as a highly-versatile and stable reference signal for a light source in
high-resolution spectroscopy of atoms.

Keywords: transfer cavity, modulation spectroscopy, laser diode, resonance frequency
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