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Fabrication of High-Reflective Cavity Mirrors for 457 nm Laser

Based on Intracavity Frequency Doubling
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Abstract Based on the design theory of frequency doubling reflective films, the design of multi-band high-reflective

films on laser cavity surface is realized with the film design software. In the fabrication process, the deterioration

problem of the thin film spectral performance caused by the accumulation of the film thickness control error is solved

based on the relationship between the residual evaporation amount and the film thickness established by the least
square method. The reflectivity of the fabricated thin films at 457 nm and 914 nm is 99.9% and 99.6%, and the
transmissivity at 808 nm, 1064 nm and 1342 nm is 97.2%, 96.8% and 93.1%, respectively, which satisfies the

requirements of the 457 nm laser.
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Table 1 Specifications of high-reflective film on

laser cavity surface

Wavelength /nm Reflectivity /%

457 =99
808 <4
914 =99
1064 <4
1342 <8
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Fig. 1 Reflectivity curve from theoretically
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Fig. 2 Transmissivity curve from back surface
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Table 2 Evaporation process parameters of H, and SiO,

Substrate  Degree of Evaporation Flow rate
Material temperature / vacuum / rate / of O,/
C Pa (nmes™") (mLemin™ ')
H, 290 1.0X10* 0.3 18
SiO; 290 1.0X10"* 0.7 22
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Fig. 3 Comparison between theoretically designed

curve and test one of reflectivity
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Fig. 4 Residual evaporation amount at each layer
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Fig. 5 Residual evaporation amount of H,

versus film thickness
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and test one after technique improvement
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