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The exposure-time schedule for uniform diffraction efficiency
in angle/fractal multiplexing of holographic data storage
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ABSTRACT

Because of the photorefractive recording dynamics, each newly recorded hologram partially erases all
previously stored image. Thus achieving the desired diffraction efficiency profile for the entire sequence after
all images have been recorded requires exposure time schedule. The often cited classical exposure-schedule
model predicts a rising-exponential build-up and an exponential decay in An with an exposure time.

However because we cannot directly measure the An, it’s difficult to establish the relation of both. In this

paper, we deduce the relation of diffraction efficiency and exposure time from experiment data and suggest
an algorithm to make time schedule profile in angle/fractal multiplexing of holographic data storage. After
that, we present simulated result with equal hologram diffraction efficiency for a sequence of 250 holograms

recorded by angle/fractal multiplexing.
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Fig 1. The angle/fractal multiplexing using galvano mirrors
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fig 2-1. Beam position on first mirror by angle/fractal multiplexing
fig 2-2. diffraction effieciency difference by fractal multiplexing
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Fig 5. The automatically control program based on WinAPI
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Fig 6. Diffraction efficiency by increasement of exposure time
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Fig 7. The decrement of diffraction efficiency of previous
hologram by erasing effects
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