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Real-time control of molecular conformational dynamics using phase-programmed fiber
laser system in the visible
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Ultrashort pulses are widely used for investigating ultrafast phenomena in a
variety of molecules by utilizing its ultrashort pulse duration. Yb-doped fibers have attracted attention
owing to the high pumping efficiency and broad fluorescence bandwidth. However, pulse duration is limited
to >100 fs because of the gain-narrowing effect during energy amplification.

We have developed a broadband chirped pulse amplifier system at 1 p m with a gain-narrowing compensator.

We designed filters made of multiple dielectric layers. The amplified pulses had broad (1020-1080 nm)

bandwidth by effective compensation of the gain-narrowing effect. The dispersion of the output pulse was

measured by two-dimensional spectral shearing interferometry and compensated by the grating pair and

spatial light modulator. The two-stage amplification system with filters generated 65-fs, 100-nJ, and

gégHz pulses directly from the amplifier, allowing ultrafast spectroscopy at 1 y m and frequency-doubled
nm.
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