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Pulse Timing Stabilization of Mode-Locked Lasers Using a Digital Phase Detector

gbooodobob oo oo
H. TSUCHIDA

The pulse repetiton frequency of a mode-locked Cr:LiSAF laser has been locked
to a stable crystal oscillator at 100 MHz by a negative electrical feedback technique. A
digital phase detector has been developed to obtain phase error signals between the
laser pulse and the reference. The phase detector has the sensitivity of - 7.84 V/radian
and the detection limit imposed by the noise of the detector itself corresponds to a
pulse timing jitter of 0.67 fs for 25 mHz - 10 kHz bandwidth. The error signals from
the phase detector are fed back to a piezoelectric transducer for controlling the laser
cavity length. The rms pulse timing jitter of 20 fs and 7 fs has been achieved for 25
mHz - 10 kHz and 25 mHz - 1 kHz bandwidths, respectively.
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