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At present, there are several approaches to the measurement of inertial rotation by
optical means that are under active consideration.[] All the approaches are based on
the Sagnac effect which predicts a non-reciprocal phase shift, 4¢, along a closed path that
is proportional to inertial rotation and is given by
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where A is the area enclosed by the path; A is the wavelength of the light; c is the velocity
of light; and Q is the component of inertial rotation perpendicular to the plane of the
path. )

For example, in order to measure earth rotation (approximately 1074 radians/se-
cond) with an area of 100 cm? and A=6328 A, one must detect a non-reciprocal phase
shift of about 107 radians. It should be noted that for navigation and geophysics ap-
plications it is necessary to detect much smaller rotations, in the range 10~% to 1072 of
earth rate.

To measure small phase shifts researchers have utilized active methods such as ring
lasers, and more recently passive techniques such as ring resonators and multi-turn fiber-
optic interferometers.

The paper will emphasize the fundamental limitations in the approaches taken so
far, and discuss the various practical difficulties that must be overcome to reach the fund-
amental limits. Applications of optical gyroscopes to navigation, geophysics and relativity
will be discussed.
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