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It is shown that superposition of two computer generated holograms can give a pattern
corresponding a Fresnel zone plate (FZP). By shifting or rotating two CGHs, we can change
the focal length of the FZP. Six examples of the varifocus optical elements based on this princi-
ple and their experimental results and computer simulation are presented. We also propose a
variable astigmatic optical device by combination of two shift directions. Finally we design a
kinoform version of the element, which provides high diffraction efficiency.
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Fig. 1 Binary hologram mask for generating
1.D Fresne! zone plate, whose focal length is
changed by lateral shift of maskes.
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Fig. 2 Binary hologram mask for generating
2.D Fresnel zone plate, whose focal length is
changed by rotation of maskes.
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Table 1 Quantization level of kinoform and
diffraction efficiency.

Quantization level P | Diffraction efficiency L (%)
2 40.5
3 68.5
4 81.0
8 95.0
16 99.0
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Fig. 4 Phase maps of superposition of kinoform
(a): ¢=
¢=r/3, (d): ¢=n/d

masks of Fig. 3 and its conjugation.

z/6, (b): ¢=nu/4, (c):

Fig. 5 Kinoform mask with 8 phase quantiza-
tion levels.
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Fig. 6 Phase maps of superposition of kinoform

masks of Fig. 5 and its conjugation. (a): z-
direction shift of 2.5%, (b) : z-direction shift
of 10%, (c) : y-direction shift of 2.5%, (d):
y-direction shift of 10%, (e): combination of
x- and y-direction shift of 5%, (f) : combination
of z- and y-direction shift of 10%.
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Fig. 7 Comparison of SD values of Fresnel

lens and varifocal lens.
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Fig. 8 Intensity profile in the focal plane for
a spherical varifical optical device.
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Fig. 9 Change of focal length. (a): Cylin-
drical varifocal optical device, (b) : spherical
varifocal optical device.
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