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Search for Anisotropy in the One-Way Speed of Light
Using an Optical Ring Cavity
by Yuta Michimura

Supervisor: Kimio Tsubono

Abstract

A search for anisotropy in the one-way speed of light was performed by measuring resonant
frequency difference between clockwise and counterclockwise modes of an optical ring cavity.
Our cavity contains a piece of silicon, which makes our cavity sensitive to the anisotropy. The
laser frequency is stabilized using the counterclockwise mode of the cavity, and the transmitted
light is reflected back into the cavity for resonant frequency comparison with the clockwise mode.
Because of this double-pass configuration, our experiment is a null experiment. Also, this brilliant
configuration gives a high common mode rejection of environmental disturbances.

By rotating the apparatus, our result sets an upper limit on anisotropy of the one-way speed of
light to a level of dc/c < 10713, Within Mansouri-Sexl test theory, our result implies an isotropy
violation parameter a + 1/2 = (—2.3 +2.6) x 10719, which is more than factor of 2 better than

the previous best limit.
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