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ABSTRACT

We propose a method to represent binary data by modulating both the intensity and the
phase of uniform plane waves with a twisted-nematic liquid crystal display for holographic
digital data storage especially in a disk-shaped recording medium. As far as intensity modulation
is concerned, our method is not different from the conventional method, because binary bit
values 0 and 1 are represented by the dark (off) and lit (on) states of the liquid crystal display
pixels, respectively (or vice versa). With our method, however, the on pixels are also controlled
so that the beams passing through them can have one of two different phase delays. If the
difference of the two phase delays is close to 180 degrees, we can reduce the dc component of
the data image and thus improve the beam intensity uniformity at the holographic recording
plane when Fourier plane holograms are recorded. The feasibility of our method is
experimentally demonstrated.
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