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Abstract

In this study, the amplification of Ti: sapphire laser pulses in a regenerative amplifier with Z geometric
arrangement has been demonstrated based on chirped pulse amplification method. Two pocket cells were
used to transfer the seed pulses to the amplifier cavity and extract the amplified pulses. Build up time of
the amplified pulses according to the energy of the pump laser has been studied, and the dynamic
evolution of the pulses inside the amplifier cavity has been investigated. The pulse duration of the
generated pulses inside the cavity without seed pulses is about 80 ns, and the buildup time is 38 ns. The 2
mJ amplified femtosecond laser pulses at a repetition rate of 10 Hz are obtained after 17 round trips using
pump energy of 15 mJ at 532 nm. The amplified laser wavelength is 800 nm with 30 nm spectral
bandwidth, which is 30 nm narrower than the oscillator bandwidth. The amplification efficiency relative

to the pump energy is obtained at about 13%, and the amplification coefficient in this scheme reached
108,
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