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Properties of Sol-Gel-Modified SiO, Antireflective Films by Spin Coating
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Chinese Academy of Sciences, Shanghai 201800, China

Abstract In this study, silica sol with decane as a solvent was prepared by the sol modification and solvent
replacement method. A film with good uniformity was coated on 50 mm X 50 mm X 10 mm square KDP crystals
using the single spin coating method. The optical properties of the film coated on the KDP crystals were tested using
a spectrophotometer. The peak transmittance value of the KDP crystal substrate coated with the third harmonic
frequency and the fundamental frequency of the second harmonic frequency antireflective films could achieve more
than 99.5% at 378 nm and 835 nm, respectively. The defect control in the preparation process of the coating film
was realized by the combination of the filtration and the ultrasonic cleaning technology. The third harmonic
frequency antireflective film with defect control was coated on a high-cleanliness fused silica substrate and pretreated
by laser conditioning before testing. The laser-induced damage threshold of the third harmonic frequency
antireflective film reached (14.0 4+ 2.1) J-cm ™ ? measured by a laser with 355 nm wavelength and 3 ns pulse width.
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Fig. 1 Particle distribution of SiO, coating solutions
before and after filtration
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Fig. 4 Surface of substrate after ultrasonic cleaning. (a) Enlarged by 50 times; (b) enlarged by 200 times
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Table 1 Water contact angles of substrates with different cleaning methods

Cleaning methods

Contact angle 1

Contact angle 2 Contact angle 3 Contact angle 4

Hand cleaning /(°) 62.1
Ultrasonic cleaning /(°) 38.7

59.3 66.1 63.0
37.9 37.7 35.1

3.2 BEHAN
PR e TR LA T IRIE R R iz 7%
TE ] £ 152 0o B A7 AR T 2R RN, JC HAE TR 3 A

|32 FH BT JE U T A R B 2 52 BI04 5% ) &% g A L AR
BN 2 MRS Meyehofer B BRSNS, e 4
) A 0 IR 2 B g R B 5 N R VI R R

141602-3



Wt 5 ot 7o o R

AR RN e A G, TR
LW EEEY L LT Z S8 KA
800 r » min ' WY ER: W JE 75/ R ~F 5 ) KDP & &
SR b A R S s R B . B TR R IR AE /N R
SHOE AR E R AR R 5 iR, fERJBITE
W E 5% J2 1 B S B €6 v] L& B e R I AE 50 mm
H 27798 KDP & 1 v il 93 AS [ 158 )23 J52 32 1) Ok
IS , A KDP fi i3 R i 2 557,44

i1 AP TR D TR S R WO AN 5 1 1
B, FEIE S BN 1 P B B S R L R Bk R 5 A
Ivi) DX S AR A7 375 ok 25 03, R T 328 4ok 30 06 {1 1) 1gk & 7
EHIW R Z B b B gk 2 iR, FTRLE
Wil 3o VR KA KDP §h ik 5 A A ] X 48k ) 3% i
RIE(E K 350 nm 2247, T IR il lo/20 W8 BT
KDP f & 5 4~ AS [A] X 35 14335 5 560 {1 R 700 nm 72
A P B /IS RUST AR 22 50 2 T B 1 35 5 M A0

area 2

area 1 I ead areab

area 4

)

5 HATHEWR LA/ B KDP @ik Bl & MIRE . () 3w;(b) lo/2w
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Table 2 Transmittance peak wavelengths of small size square crystals coated film

After coating 3w antireflection film

After coating lw/2w antireflection film

Area Peak transmittance /% Peak wavelength /nm  Peak transmittance /% Peak wavelength /nm
1 >99.6 343-355 >99.9 689-702
2 >99.7 338-353 >99.8 694-702
3 >99.7 338-349 >99.8 709-720
1 >99.5 348-359 >99.9 694-702
5 >>99.6 347-360 >99.9 710-720
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Fig. 6 Transmittance of small size square crystals coated film
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