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Influence of the Tilting of the Photorefractive Hologram Grating
on Wavelength Demultiplexer

SONG Jun, PANG Dong-qing, HE Sai-ling
(State Key Laboratory of Modern Optical Instrumentation, Centre for Optical and Electromagnetic Research ,
Joint Research Center of Photonics of the Royal Institute of Technology (Sweden) and
Zhejiang University , Zhejiang University , Hangzhou, Zhejiang 310027, China)

Abstract The influence of the tilting of the photorefractive hologram grating on wavelength demultiplexer is
studied. An effective method, which can predict the influence of the grating tiling on the demultiplexing
performance, is presented in order to avoid the unnecessary experimental spending. The phase error caused by the
tilting of the Bragg grating is corrected with a Fourier analysis. The spectral response of the demultiplexer is
calculated by using a rigorous coupled wave analysis method. The influence of the tilting of the Bragg grating on the
spectral response is analyzed. It is shown that the phase difference due to the tilting of the grating can result in a
large insertion loss and a large crosstalk, It is pointed out that the hologram tilting must be avoided as much as
possible since it deteriorates the final performance seriously when a photorefractive hologram Bragg grating is used
for wavelength demultiplexing. The experimental method of the grating image processing is also introduced in the
paper. The experimental results accorded with theoretical computation commendably by testing the spectral
responses of two demultiplexers with the tilting gratings.
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Fig. 1 Experimental setup for making a Bragg grating

with photorefractive hologram
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Fig. 2 Tilting of Bragg gratings made by

photorefractive holograms
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Fig. 3 Reconstructed phase distribution due to

the tilting in the photorefractive holograms
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Fig.5 Tilting effect of the Bragg grating on

the spectral response of the demultiplexer
(a) the spectral response of a perfect Bragg grating; (b) and (c¢)
are the spectral responses corresponding to the tilted gratings

shown in Fig. 2(a) and (d), respectively
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Table 1 Experiment performances for different gratings

Grating Normal Fig. 2(a) Fig. 2(d)
Loss /dB 6.2 10.5 16. 3
Crosstalk /dB  —29.7 —18.6 —17.5
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