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Using Frequency-Resolved Optical Gating (FROG) to Retrieve Amplitude
and Phase of Ultrashort Laser Pulse

HU Jing ZHANG Gui-zhong ZHANG Bai-gang XIANG Wang-hua LI Shi-chen

(College of Precision Instrument and Optoelectronics Engineering , Tianjin University, Tianjin 300072)

Abstract The paper presents an advanced technique, SHG-FROG (second harmonic generation frequency-resolved
optical gating) to measure an ultrashort laser pulse. The computer is programed to retrieve the amplitude and phase of the
pulse. The retrieved results got by the program and the development of the traditional algorithm and experience and rule
touse the algorithm practically are given. Not only was the FROG method tested to be easily built up but also the

algorithm is handy and quick.
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Fig.1 layout of the FROG apparatus. BS: beam
splitter; fs: input pulse
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Fig.2 A typical FROG image for a pulse of 40 fs wide.
The Z axis is the FROG signal intensity, the X axis
is the time delay and Y axis is the frequency
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Fig.3 Comparison of the retrieved amplitude (a) and phase (b) for three different initial guess fields; 1) Gaussian
with small chirp; 2) Gaussian with large chirp; 3) tophat shape
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Fig.4 Error factors versus roundtrip numbers. The retrievals
show that quite deviating initial guess fields do converge
to the same results
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