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Introduction

A l 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 work, with the dispersive power of a prism, we produced a set of resolvable sum frequency spectra by using two broad-band
laser pulses.

V I. Nonlinear Spectroscopy

°
V Experimental result
Strong filed »  Nonlinear effect ‘
i Fourier transform : 1. The dlsper5|on of NIR
narrowband »  Wproadband Sum-frequency generation
800nm test with prism
1 2 %20 [ ] 7000 pixel=105, w=32.3587cm’”"
2000 p [ B00N M, BW=650 cm | 300 8000 pixel=130, w=36.8732cm™’
, - — pixel=155, w=36.8732cm™"
5 - - 7000 ixel=180, w=33.5173cm’’
E 3 , 260 so00 | zixel=205, w=33.68130m::
=y @, B : E g 240 - 6000 ” pixel=230, w=36.0555cm
N om0 b 2 4000
= X 200 € 3000
— o 4000 -
8” 180 ;ﬁ)
/ 160 3000 2000 - M
0 iV, : [
< 140 2000 1000 | 5 %
1100 " 11500 ‘ 1200 ' 12;-:'5 ‘ 13000 ; 135060 ‘ 140 w1 =w2+w3 120 - 0 y j Q Muﬁ th
wavenumbers (Cm- | ! . . . | . | .
( } o 1.18 1.2 1.22 1.24 1.26 1.28 13 1.32 1.34
8(1).16 118 12 122 124 126 128 13 1.32 134 136 ° wavenumbers(cm'1) «10°
vibration mode of molecular 10t cmt 2. The SFG of OTS
2 _1 200 1500 | x10°
femtosecond laser 10%cm - 18000 — spataly dsperod s00nm BW: son)
| 400 16000 F = = 800nm (BWZ O.5nm) s
160 — .
e o o v 14000 o
£
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IV Expenmental setup 1. We propose a new experimental method for measuring narrow band spectrum.
2. The experimental method 1s suitable for measuring imaging spectrum.
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