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Implementation of Real-time Free-space Optical Interconnection
using Spatial Light Modulator
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ABSTRACT

Dynamic free-space oplical interconnection system is experimented by a holographic crossbar with single-stage
switching architecture. For dynamic operation, clectrically addressed liquid-crystal spatial light modulator and dif-
fraction gratings are used in place of passive holograms of matrix-matrix crossbar. Diffraction gratings are consi-
sted of regular cells which have different phase delays. This pixelated phase grating array displayed on SLM(Spatial
Light Modulator) deflects an input beam toward a wanted direction or splits an input beam into many beams and
then steers them to desired positions. Through the experimental results, free-space optical interconnection is dyna-

mically performed using a computer, SLM and phase diffraction gratings.
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(a)Grating array splitting away two input beam
(b)Output ports 1, 2,6, 9, 11, 15, 17 and 18
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(e)Grating array splitting away three input beams
(©)Output ports 1, 3, 4, 5, 8, 12, 15, 16, 19, 20, 23, 24
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