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Abstract: The ultrashort laser pulse covers a very broad frequency band. When
collecting the narrowband vibrational spectrum, such as sum-frequency vibrational
spectrum, if two broadband laser beams are directly used, this can result in overlapping
signals that are not resolvable. A filter is frequently used to obtain a narrow-band pulse
to improve the resolution. This is inevitably accompanied by a decrease in the pulse
energy detected. In this paper, with the dispersive power of a prism, we produced a set
of resolvable sum frequency spectra by using two broad-band laser pulses. We first
separated the different frequency bands of a broadband laser pulse spatially, which was
then overlapped with a broadband infrared light without chirping on the sample. We
obtained the spectrum of each spatial point through imaging, and then obtained the
resolvable sum-frequency spectrum through simple calculation. Because the energy of
the broadband laser pulse can be fully used, the signal intensity and the signal-to-noise

ratio can be improved greatly.
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