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Abstract

We are developing an optical system to synchronize components of the Japanese X-ray free electron laser (XFEL)
facility with 100fs accuracy for a distance of 700m. Since the path length of an optical fiber varies with temperature
and vibration, the fiber length needs to be actively stabilized. We have employed the fiber length stabilization system
which has a Michelson interferometer for length measurement and a fiber stretcher for length control. This system was
applied to the 2km-fiber in the SPring-8 storage ring and the path length variation was suppressed to be approximately
1um corresponding to 5fs timing shift. Thus, the principle of the fiber length stabilization has been established.
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