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(Optical holographic interconnection method
for free-space-division—multiplexed photonic
switching)
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Abstract

As a basic study to implement a wide-band photonic switching system. we proposed a
scheme of free-space-division-multiplexed photonic switching based on a holographic
interconnection method and carried out simple experiments on it. First, we recorded
holgraphic interconnection element array for nonblocking optical interconnections. Just a
single stage of the array realizes full optical interconnections between N X N input ports and
N X N output ports in 3-D space. Next, in reading of the array for optical internnections, we
showed that the zeroth-order diffracted beam could be eliminated in the output port by
introducing a right angle prism. The elimination of the zeroth-order diffracted beam reduces
optical noise in the output ports and provides conveniences of interconnection control in our
scheme. Finally, from the experiments on ON-OFF switching of the optical interconnection
paths one by one using a spatial light modulator (display of the liquid crystal television), we
showed the feasibility of photonic switching based on the holographic interconnection method.
We also estimated approximately the maximum interconnection scale that can be realized
without difficulty with current optical devices.
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the input N X N ports and the
output N X N ports (a side view).
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