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Abstract

Effect of Volume Bragg Gratings Dispersion on Diffracted Beam Quality
Zhou Taidou, Liang Xiaobao, Zhao Lei
Wang Jianjun, Jing Feng

Wang Lin, Li Chao, Luo Yun
Research Center of Laser Fusion, Chinese Academy of Engineering Physics, Mianyang, Sichuan 621900, China
volume Bragg grating (VBG) is built

Based on the diffraction theory, an analytical model for the beam quality after the beam passing through
Considering the parameters of input beam and VBGs

the optical field
distribution of an arbitrary beam passing through VBG after diffraction is analyzed, and the beam waist in second

quality after diffraction for different input beams easily and quickly
the contribution of the initial M

moment definition and the beam quality parameter of M? can be calculated. The effect of space period of VBGs,
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input beam size, spectral bandwidth and initial input beam quality M? on the diffraction beam quality are analyzed
spatial dispersion becomes larger with the decrease of period of VBGs
deteriorates significantly with the increase of input sub-beam size
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The results show that the diffracted beam quality is influenced by the VBGs and the input sub-beam commonly. The

ompared with the corresponding theoretical analysis
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volume Bragg gratings
EET

and the output beam quality after diffraction

(=1

, spectral bandwidth and the initial beam quality
The model gives the analytical formula for the beam quality after diffraction, which can be used to obtain the beam
gratings
OCIS codes
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and the spectral line width to the diffracted beam quality is measured, and it is
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Fig. 2 Beam quality after diffracting through VBG changes with initial beam quality and spectral line width
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Fig. 3 Influence of grating period and beam size on beam quality after diffraction. (a) w,=2 mm; (b) wo =4 mm
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Fig. 4 Theoretical analysis and measured experimental results
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Table 1 Experiment parameters

Power /W Line width /nm Initial M* Diffracted M* Temperature /°C
19.5 0.0691 1.05 1.241 21.3
177 0.0783 1.153 1.310 31.6
486 0.114 1.338 1.650 50.5
871 0.1646 1.507 2.511 78.7
1336 0.2421 1.8 4,064 103
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Fig. 5 Near-field beam profile of diffracted beam under different power outputs
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