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Characteristics of volume Bragg grating spectral filter

Jiang Yun'??, Liu Bo'**, Fan Wei'*?
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2. Institute of Optics and Electronics, Chinese Academy of Sciences, Chengdu 610209, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The filter element with high transmittance, narrow spectral bandwidth and high suppression ratio is
the core component to improve the spectral purity of an optical system, and it is also a hot research direction in
the field of new optical devices in recent years. The traditional filter elements can not meet the requirements of
transmittance, spectral bandwidth and out-of-band suppression simultaneously. As a new type of grating, the
diffraction efficiency of the volume grating is usually greater than 90 %, the spectral bandwidth is about 100 pm,
and it has angle filtering characteristics. Based on the coupled-wave theory, the influence of grating parameters
(grating thickness, refractive index modulation, grating period, grating inclination angle) on the diffraction
efficiency and spectral bandwidth of the grating was theoretically simulated, and the influence of parameters was
quantitatively given, which provided theoretical guidance for the design of volume grating. The volume grating
test system was designed, and the diffraction efficiency, spectral bandwidth and angle selectivity of the volume
grating were verified by experiments. The experimental results are in agreement with the theory. The diffraction
efficiency is greater than 90% , and the spectral bandwidth is about 100 pm, which provides support for the
practical application of the volume grating.
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Fig.1 Diffraction diagram of reflective VBG
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Fig.2 (a) Reflection spectra of VBG with different thicknesses at
1029 nm; (b) Reflection spectra of VBG with different thicknesses

at 1064 nm
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different refractive index modulation at 1064 nm
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