Fiber Laser Development for Dielectric Laser Accelerator
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Abstract

We are aiming for developing a compact micro-diameter electron beam accelerator, which accelerate electrons by
light from fiber lasers. To realize this compact accelerator, the output stability and the phase control will be necessary.
In this research, we are making a ultra-short pulse fiber laser for Ti:Sapphire TW laser amplifier, aiming at the
realization of the compact micro-diameter electron beam accelerator as a final goal. We succeeded in getting ultra-short
pulses (central wavelength: 1060 nm, pulse duration: 860 fs, repetition rate: 60 MHz, average output: 6.9 W) from Yb
fiber laser oscillator and Yb fiber laser amplifier. And, supercontinuum light was generated by highly nonlinear fiber.
Its wavelength ranges from 920 nm to 1190 nm.
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Oscillator for
Ti:Sapphire laser
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Central Wavelength 1000 nm 790 nm
Pulse Duration 400 fs 30fs
Bandwidth 52 nm
Pulse Energy 0.38 mJ/fiber >5.3nJ
Average Power >400 mW
Repetition Rate 76MHz
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Supercontinuum spectrum (HNF 55¢m)
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