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Using SHG-FROG to Measure Intensity and Phase of Infrared
Long Wavelength Ultra-Fast Laser Pulse in Single Shot

Xu Canhua Leng Yuxin Zhang Chunmei Huang Yansui Lu Xiaoming

Ge Xiaochun Li Chuang Song Liwei Chen Xiaowel
(State Key Laboratory of High Field Laser Physics, Shanghai Institute of Optics and Fine Mechanics ,
Chinese Academy of Sciences , Shanghai 201800, China)

Abstract A frequency-resolved optical gating (FROG) apparatus which can be used to measure the intensity and
phase of infrared long wavelength ultra-fast laser pulse in single-shot is described. Because the high damage threshold
coating in this waveband is difficult and expensive, we use two half-semicircle mirrors to substitute traditional
transmitted beam splitter. Meanwhile, error of measurement in the improved configuration will be diminished, and
the whole device becomes more compact and easier to be adjusted. We utilized the apparatus to characterize optical
parametric amplifier ultra-fast pulse pumped by Ti:sapphire laser. With the center-wavelength of 1.8 ym. the pulse has
duration of 66.9 fs and spectral width of 54.5 nm. The group delay dispersion (GDD) in spectrum region is 202.9 fs*.
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flat bi—mirror: two semicircular high
reflection flat mirrors;
VS: vertical split; HS: horizontal split
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Fig. 1 Sketch of FROG apparatus
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Fig. 2 Comparison of SHG-FROG trace. ( a)

experimental data, (b) after subtraction of mean
of the noise, corner suppression and low-pass
filtering
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Fig. 3 Retrieved pulse for the experimental data.

and phase in spectrum (wavelength) domain
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