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[Abstract]

One of the big dreams of laser scientists is pursuing even shorter laser pulse with sufficient pulse energy in
support of scientific instrumentations or engineering applications. We proposed the multiple-plate continuum
(MPC) technique that can broaden the spectrum beyond one octave range while the maximum pulse energy
exceeds that of single bulk by 2-3 orders of magnitude [1]. By cascading two MPC stages, we can now
routinely compress 170 fs Yb laser pulses down to 3.2 fs with tens to hundreds of microjoules energy and
~0.3% long-term stability [2]. This novel technique is particularly attractive in applications where extreme
time resolution, bandwidth and data acquisition speed are crucial while moderate pulse energies (10s-100s pJ)
are preferable to strike a balance between nonlinear signal strength and risk of sample damage. As a result, we
introduce MPC to transient absorption spectroscopy (TAS), which provides crucial information of fleeting
electronic/extonic dynamics of optoelectronic materials. Our MPC-TAS enables high time resolution (3.3 fs),
fast repetition rate (>10 kHz), flexible excitation (420-950 nm) and ultrabroad probing window (420-1500
nm) [3]. The same source is also promising in imaging label-free bio-targets of chemical specificity and sub-
cellular resolution by coherent Raman microscopy. Spectroscopic characterizations of novel materials and
Raman images of fruit fly brains will be presented [4].
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