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Abstract

We have been studying a high quality electron beam by a laser photocathode RF gun at Waseda University. Initiate
electron beam profiles generated by our gun depends on an incident laser pulse which irradiating a photocathode. For
this reason, we started to develop a new laser system in order to obtain higher quality beams. A UV laser system of our
gun consists of four parts which are a seed part, a pulse train picker part, an amplification part, and a frequency
conversion part. In this system, we eventually generate 262nm UV pulses, a photocathode irradiated by UV pulse, and
produces electrons. For upgrading this system, we decided to improve the seed part. As the seed part, we have been
developing a mode-locked Yb-doped fiber laser based on NLPR (Non-Linear Polarization Rotation). We have already
succeeded in generating 81.8mW average power and 574fs pulses of 0.69nJ energy at repetition rate of 119MHz
resulting in a peak power of 1.2kW. The spectrum band-width was 19.1nm. Moreover, we performed synchronization
with our RF system. In this paper, we will report our laser system, experimental results of mode-locked laser, and future

prospects.
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Figure 1: Present UV laser system.
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Figure 2: Schematic of NLPR mode-locking.
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Figure 3: Optical layout of Yb fiber laser.
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Figure 4: Waveform of mode-locked pulse laser detected
by photodiode. Blue line shows temporal change of laser
pulses. Red line shows FFT waveform.
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Figure 5: Spectrum of mode-locked laser experiment is
red line. Green line shows spectrum fitted by Gaussian.
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Figure 6: Laser profiles.
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Figure 7: Timing system for synchronization.
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