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Time-Resolved Imaging of Instantaneous Intensity Distributions of Propagating

Femtosecond Optical Pulses
Masatoshi FUJIMOTO

We have proposed and demonstrated an imaging technique to visualize instantaneous intensity
distributions of intense femtosecond optical pulses propagating in various media. The method
makes use of the optical Kerr effect in the media and is called femtosecond time-resolved optical
polarigraphy (FTOP). In this paper, after the principle of FTOP is reviewed, it is shown that the
instantaneous intensity distributions of propagating optical pulses can be derived from the FTOP
images. The image illustrated here was obtained by the FTOP measurement of 95-fs pulses
(800-nm, 13-mJ) being focused into helium gas by an =50 mm lens. The image corresponding to
the instantaneous intensity distribution in the middle of the propagation clearly shows a temporal-
shape modulation shorter than the incident pulse width, which is considered to result from
nonlinear interactions.

Key words: ultrafast measurement, polarization sensitive measurement, femtosecond optical
pulse, optical Kerr effect, nonlinear pulse propagation
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