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Study of Broadband Antireflective Coatings for High Power Lasers

LU Hai-bing, WEI Yun, JIANG Xiao-dong, HUAN Zu-xin, LI Ke
(Research Center of Laser Fusion, CAEP, Mianyang, Sichuan 621900, China)

Abstract A two-layer broadband antireflective (AR) film by sol-gel dip—coating process on K9 substrate for high power
lasers was investigated which consists of a layer of methyl silicone polymer overcoated with porous silica. The performance of
two-layer film was changed little by dip and spin coating. The experimental result showed, when the physical thicknesses of
silicone film and SiO, AR film were suited and seemly, the two-layer AR film can be developed with transmission greater than
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98% at the waveband range from 400 to 900 nm, of which damage threshold was over 20 J/cm?*(1064 nm, 4 ns).
Key words thin film physics; broadband antireflective film; sol-gel; high power lasers; damage threshold
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Fig.1 Transmission spectra of two-layer silicone-SiO,
coatings on K9 substrates
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Table 1 Transmission characters of single-layer silicone film at different dip speeds

Dip speed /(mnv/s)

Peak value %  Wavelength at perk value/nm Refractive index n

Physical thickness d/nm

0.32 95.9 507

0.64 95.8 682
1.20 95.8 879

1.60 95.7 1008

1.423 89.1
1.425 119.6
1.425 154.2

1.426 176.7
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Table 2 Relation of the wavelength at peak
transmission and the width in AR region
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