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Wavelength Demultiplexing Scheme Implemented by Single
Volume Grating in Photorefractive LiNbO; Crystal

Liu Hongmei Yan Xiaona

(Department of Physics, College of Science, Shanghai University, Shanghai 200444, China)

Abstract Based on anisotropic diffraction of volume grating in the photorefractive LiNbO, crystal, an optical
wavelength demultiplexing (WdeM) scheme implemented by a single volume grating is theoretically discussed. By
only one grating written by two He-Ne laser beams at a specific wavenumber, the scheme can realize wavelength
demultiplexing around telecommunication wavelength 1550 nm, and the theoretical possible wavelength suitable for
WDM is from 1400 nm to 1650 nm. For anisotropic diffraction, the polarization of diffracted and readout beams are
orthogonal to each other, which can largely improve the signal-to-noise ratio. Besides. only one grating written in

the crystal can avoid time-writing complexity in the multiple grating writing.
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Fig. 1 (a) Diagram for writing a grating in photorefractive LiNbO; crystal. A, and 6, are the writing wavelength and angle,

(b) diagram for anisotropic Bragg diffraction
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Fig. 2 Wave-vector diagram for illustrating anisotropic
Bragg diffraction. Assuming z-axis is the reference
axis and the angle in clockwise is positive
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Fig. 3 Wave-vector dependence of the readout angles 6,
and diffraction angle 0, for anisotropic diffraction
using the geometry shown in Fig. 2 (all angles

are inside the crystal)
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Fig. 4 Relation of the readout and diffraction angles with
respect to the readout wavelength as all readout
beams read the same specific grating
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Fig. 5 Sketch map for wavelength division multiplexing
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Fig. 6 Comparison of Bragg phase mismatching with and without the Bragg phase matching
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Fig. 7 Variation curve of diffraction efficiency as a function of diffraction angle (a) and readout wavelength (b)
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