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Abstract

Yb lasers can be pumped by laser diodes. The difference between the oscillation wavelength and the pumped
wavelength is small. These characteristics of the Yb lasers enable low thermal load. For these reasons, it is easy to
construct the high power Yb lasers. Additionally, since the bandwidth of the Yb oscillation wavelength is broad, the Yb
lasers are also used as mode-locked lasers in many science fields. Now, much more high power ultra-short pulse Yb
lasers are required for new acceleration science such as lasertron and dielectric laser acceleration. In this research, the
high power ultra-short pulse Yb fiber and solid laser for dielectric acceleration are made. To obtain high energy pulse,
chirped pulse amplification (CPA) is adopted. With respect to the amplification, the pulses emitted from the Yb fiber
laser oscillator are amplified up to several mJ by Yb fiber laser amplifiers, which have high gain. Then, the mJ pulses
are amplified up to several J by Yb solid lasers, which aren’t broken by relatively high intensity laser. To suppress
amplified spontaneous emission (ASE), 62 MHz repetition rate from the oscillator are reduced step by step. We aim to
obtain several J 200fs pulse at 50 Hz repetition rate finally.
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Figure 1: Schematic layout of Yb CPA system.
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Figure 2: Schematic layout of double-prism
compressor
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Figure 3: Schematic layout of the optical path through the
intensity modulator and the electric circuit to impose
electric pulse on the intensity modulator.
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Flgure 4: Intensity modulation by the EO fiber module.
Ch2 (pink): pulse train from the Yb Oscillator (60 MHz),
Ch1 (yellow): divided signal (20 kHz), Ch3 (light blue):
signal imposed on the EO module, Ch4 (yellowish
green): pulse picked up by the EO module.
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Figure 5: 60W pumped Yb fiber laser amplifier.
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Figure 6: Layout of the fiber chuck without any
processing (Thorlabs HFC007) (left) and the fiber chuck
after processing (right).
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Figure 7: Output power for pump power at the second Yb
fiber laser amplifier at 62MHz repetition rate.
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Figure 8: Dispersion of double prism pair.
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Figure 9: Interferometric autocorrelator.
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