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Fig. 1 Geometry of the near-field diffraction
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Fig. 2 The neardield diffraction pattern for slit widthoe= 0. 1A (a) z = 0.05A, (b) z = 0.504
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Fig. 3 The near-field diffraction patterns of width a= 10 pm under 118. 8 pm illumination at the dif-

ferent plane: (a) z = 27 pm. (b) z = 46 pm
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Approach of Near-Field Diffraction Patterns by the Sampling Theorem
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Abstract The method of approaching the near-field diffraction patterns by sampling
theorem is proposed. In the nearield diffraction, the aperture is well-defined space—
function, and approximately so does the diffraction field distribution. The diffraction
field can be restored with rather high precision by sampling function in its spatial
spectrum. T he approximate value of the spectrum bandwidth of the diffraction field
is the region in which the spectrum amplitude is larger than 1% of the maximum of
its center spectrum. The spatial spectrum is sampled in this bandwidth. The sam-
pling space is proportional to the bandwidth and inversely to the space-bandwidth
product of the aperture function. The calculation results of the near-field diffraction
patterns of slit and circle apertures with the size smaller than the wavelength are coin—
cided with other theoretical and experimental results. The sampling method has ad—
vantages of direct perceivable and forthright.

Key words sampling theorem, nearfield diffraction, space-bandwidth product.



