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Research progress of ultra-short laser pulse characterization

HUANG Pei', YUAN Hao'?, XIA Yufeng'?, CAO Huabao'?, WANG Xianglin'?,
WANG Hushan'?, XU Peng'?, HOU Xun', FU Yuxi'?
(1. Center for Attosecond Science and Technology, Xi'an Institute of Optics and Precision Mechanics, Chinese

Academy of Sciences, Xi'an 710119, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)
Abstract: As an essential tool for generating attosecond lasers and exploring the microcosmic world of
materials, the precise measurement of the temporal profile of ultra-short laser pulses is significant. Several
methods for the generation of few-cycle laser pulses and widely employed characterization techniques were
reviewed. The characterization techniques were generally classified into two major categories: frequency
domain and time domain measurement. In the frequency domain, the envelope and phase of ultra-short pulses
were reconstructed through the measurement of the spectral information generated by nonlinear processes. In
the time domain, the temporal profile of the pulse was obtained by directly sampling the optical field
information using the ultrafast gate. These two types of techniques have distinct emphases in different
application scenarios. The frequency domain measurement is widely employed in fast characterization
experiments due to its simplicity and convenience, while the time domain sampling is commonly used in
ultrafast physics experiments that are directly associated with the optical field, as it allows for the direct
acquisition of photoelectric field information.

Key words: ultra-short laser pulse; pulse characterization; time domain sampling; frequency domain

measurement
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Fig. 1 Electric field, field envelope and carrier-envelope

phase of ultra-short laser pulse (5 fs pulse with 800

nm central wavelength)
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Fig. 6 Optical path diagram of typical SPIDER
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