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A Consideration on the Image Resolution of Wavelength-Order
Objects in Long-Wavelength Holography
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Abstract

A consideration on the image resolution of wavelength-order objects was conducted in
long-wavelength holography using sound-waves and radio-waves. A general consideration
was conducted with reference to the experimental results of sound-wave holography and in
addition an ideal hologram with an infinite aperture. was analyzed theoretically. The analysis
was done by estimating the spatial frequency components which propagate through free space
between the object and the hologram plane and are recorded on the hologram. The obtained
result shows that a free space can be considered as a filter which cuts off the spatial frequency
components higher than the inverse of a wavelength. A transfer function of the free space
was obtained and a discussion on the image resolution based on this transfer function was
conducted. The relation between the image resolution and reactive energy stored by the

object is also discussed.
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