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College Physics Experiment III — Fourier Optics

YU HongFeif
1School of Physical Sciences, University of Science and Technology of China, Hefei 230026

Abstract This experiment, based on the theory of Fourier optics, constructs a lens imaging and spatial filtering system to
study the influence of spatial frequency components on image structures. Using laser illumination and grating projection, we
modulated the frequency spectrum at the back focal plane of a Fourier lens and applied various filtering operations to the
image plane, thereby observing the corresponding changes in image structure induced by spatial frequency selection. The focal
length of the lens and the grating constant were measured, and the periodicity of the frequency spectrum was verified. When
only specific frequency components were retained, directional fringes were successfully observed, demonstrating the directional
duality inherent in Fourier transforms. Furthermore, we successfully observed filtered images in the far field without using an
inverse transform lens, thereby confirming the Fourier nature of Fraunhofer diffraction in free-space propagation.
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