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Self-imaging of a phase line grating and analysis of its visibility
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The self-imaging effect or lensless imaging effect of a phase line grating is theoretically analyzed by using Fresnel diffraction
theory, then experimentally investigated. The self-imaging distance zz,, that is the imaging distance being perfectly copied from
the phase distribution of the phase grating to its intensity distribution with the magnification of 1X, can be uniquely defined as the
(4n-3)z7./4(n = positive integers), where z7, is the well-known self-imaging distance of an amplitude grating. When the coherent
laser beam is illuminated at the phase grating, the self-imaged images were obtained at z7, = z7,/4 and zg, = 5z;,/4 without any
optics. On the other side, the phase-reversed self-imaging was obviously observed at z7, = 3z7,/4. The visibility of self-imaged
images of a phase line grating as a function of the number of slits of the input grating was measured by the FFT(Fast Fourier
Transform) results of the self-imaging images. As a result a stationary maximum visibility of ¥V =0.10 can be obtained from a
grating with more than 15 slit pairs.

OCIS Codes : 070.6760, 050.1940, 050.1950.



