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A Coaxial Optical System for Holographic Disc Storage
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Abstract It is necessary to develop a miniaturization of the holographic disc storage systems for its practical and
commercial application. A novel coaxial system of holographic disc driver was designed. One laser beam was used as
information beam and reference beam simultaneously. The center part of the laser beam acts as the information
beam. And the other part of the laser beam around the ring, which becomes a convergent beam after it is reflected by
two annulus shaped mirrors, acts as the reference beam. The information beam and the reference beam interfere in
the back focal plane of the first Fourier transform lens. The larger angle between the information beam and the
reference beam can be obtained through optimizing the geometric parameters of the mirrors. Then the complex level
of holographic storage is improved and the better selectivity is provided. This system has a compact profile and is

useful to make a miniaturization holographic disc driver in the future.
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Fig.1 Geometry of transmission holograms
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Table 1 Design parameters of F; and F, for coaxial system

Focal Front work Back work
Aperture /mm
length /mm length /mm  length /mm
F 90. 000 27 88. 433 41. 698
F, 78. 260 21.000 27.310 39.996
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Table 2 Design parameters of annulus mirrors M, and M;

Out Inside Radius of

diameter /mm diameter /mm curvature /mm
M, 55. 000 36. 500 —72.000
M; 34.500 22.100 —258. 000
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