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Analysis of Stimulated Brillouin Scattering Damage by Reflected Diffraction of

Fused Silica Grating with Large Aperture
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Abstract In order to solve the stimulated Brillouin scattering (SBS) damage by reflected diffraction of fused silica
grating with large aperture, we establish the design and analysis model of grating, the reflected diffraction angle,
focal length and efficiency from 1 to 6 orders reflected diffraction of the grating are calculated. The gain and
intensity of SBS with modulated laser and original laser are analyzed based on SBS principle, and the reliability of the
analysis is verified by an engineering example. The experimental results show that the SBS intensity is large, the
grating element is seriously damaged and its service life is short when the phase modulation is not applied.
Moreover, when the phase modulation is applied, the SBS intensity is less than the damage threshold of fused silica
and the service life of grating element increases evidently. In the actual high power laser system, phase modulation
must be applied to suppress SBS damage of grating reflected diffraction.
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Fig. 1 Coordinate system of grating
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Fig. 2 Holographic optical element with tilted

interference stripes
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Table 1 Designing results of grating

Parameter Value

O1sf1sm 9.50°, 1202.8 mm, 2.1X10°
Ossf2s72 27.2°, 1202.8 mm, 1.6 X10 "’
Osf35:73 34.1°, 636.5 mm, 2.3X10*
O s 157 42.2°, 457.6 mm, 1.6 X107
05+ f5:75 59.1°, 178.9 mm, 7.8 X10°°
Os s fos76 64.5°, 91.4 mm, 4.7X10"¢
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Fig. 3 Schematic of optical layout of final optics assembly
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Fig. 4 Schematic of stimulated Brillouin scattering
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Fig. 5 Schematic of stimulated Brillouin scattering damage

by reflected diffraction of grating
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