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Abstract:

Laser interferometers will be used to measure the distance between two satellites in the future gravity
mission such as GRACE follow-on. Generally a Michelson laser interferometer can be operated with the
mid-fringe locking using the differential signal extraction method to remove the effect of the laser intensity
noise, and with the equal arm lengths to remove that of the laser frequency noise. In the satellite gravity
mission, however, implementation of the mid-fringe locking is not straightforward because of the large
relative velocity of the satellites, and moreover one of the arms in the interferometer is much longer than
the other. Solutions to these difficulties are that the mid-fringe locking can be realized using acousto-optic
modulators even with the large relative velocity, and that the laser frequency should be stabilized to

accommodate the large difference of the arm lengths.
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