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Abstract

To stabilize the carrier-to-envelope phase (CEP) of the infrared free-electron laser (FEL), we plan to inject a CEP-
stabilized seeding pulse based on a fiber laser. To realize this scheme, the operations of the FEL and seeding laser must
be synchronized with each other. For this purpose, we select the phase-locked operation of the fiber laser system,
synchronizing it to the accelerator RF signal by adjusting the optical path length inside the laser oscillator using a phase-
locked loop control. We report the present status of the synchronizing system.
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Figure 1: Schematic of the fiber-laser oscillator phase-
locked to the external RF signal.
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Figure 2: Lissajous plots of the mixer output signals from PhaseLock and corresponding timing histograms. The first
column shows the plot without the PLL operation. The other columns show ones with different PID parameters (shown
on the first row) at the PLL operation. The standard deviations of the histograms correspond to the time jitters.
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Figure 3: Lissajous plot of the mixer output signals and
corresponding timing histogram with the optimum PID-
parameter setting (P,1,D) = (3,1 x 1072,5 x 1073).
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Figure 4: XY plot of the mixer output signals by changing
the locking phase value.
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Figure 5: Frequency deviations with (red: 100 times
magnified) and without (black) PLL. The blue line shows
the control voltage of the piezo-actuator at PLL operation.
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