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Fig. 1 A grating illuminated by a short- pulsed laser beam
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Fig.2 The nommalized intensity distributions of a rectangular grating with opening ratio 1/4 within three periods of x at the distance z = z,

(where z, is the Talbot distance of the central frequency, the unit of x axis is (1/160) d, d is the period of the grating) . (a) AT =

Sfs: (b) AT= 20fs; (¢) AT= 100015
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Abstract:  An equation for calculating the Fresnel diffraction field of a grating under short-pulsed light
illumination is derived. As an example, the equation is used to analyse the diffraction field of a
rectangular grating with the opening ratio 1/4. The following results are found: Talbot self-imaging effect
will appear when the full width at halFmaximum of the incident short-pulsed light ( FWHM) AT is within
picoseconds and it will be gradually diminished at AT becomes small. When AT is within a few decade
femtoseconds, the maximal intensity of the diffraction field at the first Talbot distance decreases along with
the decrease of AT.
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