$33% 11 T WL MR 2 AR Vol. 33 No. 11
2018 4E 11 H Journal of Inorganic Materials Nov., 2018

XERS: 1000-324X(2018)11-1219-06 DOI: 10.15541/jim20180033
NHy/HTMS SHEM [ SIO, 8B fE R T IfEfa E it

1 NN 2 s g 2 =2 . 1
REA, T, SER, x| K., #&FR° K %F

(1. AFXE HEMFEIRER, LETHAALHMEMMIERRESERE, LiF 200092; 2. LA T K

¥ #FME, bk 200093)

7 OE R ) A 1 S R DR B AT AR AR PR AT A 3 s R O A 0 IR T Rz R T T R
HRG . ABSE, WOt R G AR b (K KV AR R G LG R PIRR 575 e W o ARBIF 50 LA IERERR DY £ 6 Sy 1 B4k,
BN, 2B AT 7 46 1 BRI (R A F) B 40 B ST0, 1 A2 o SR BB VA /E BK 7 BEBSSEAR R T 4% T SiO, W,
F et BREAT ZUK AR LA HTMS ARG A A B it o 5t VIR B0 T M A T PR B R e, 8 B3R
THCE 2 A H JE R A5 R AR 0.03%, FEARELZS = HERE {5 Y 3A 8 R E 2 N H G B RO LF A
1t NHy/HTMS “UHIARG & Ab 3 AT LUA JGE K Si0, 333 MRAE = DR Bk R4 h 10 TR F o

X 8RR, WEFRSERUE L, BB AU

FESES: 0484  XEAFRIRTD: A

Environmental Stable SO, Antireflective Coating M odified via
NH3/HTM S Vapor Phase Treatment

ZHAO Hui-Yue', WANG Xiao-Dong', FENG Jian-Bin®, LIU Yuan®, HUANG Ji-Chen®, SHEN Jun'

(1. Shanghai Key Laboratory of Special Artificial Microstructure Materials and Technology, School of Physics Science and En-
gineering, Tongji University, Shanghai 200092, China; 2. College of Science, University of Shanghai for Science and Technol-
ogy, Shanghai 200093, China)

Abstract: Sol-Gel derived silica antireflective coatings have been widely used in high power laser system because
of their ultra-low refractive index and high laser damage threshold. However, water vapor and volatile organic
compounds in the laser system contaminate these coatings and reduce their antireflective efficiency and laser dam-
age resistance. In this work, environmental stable SiO, antireflective coating was prepared by vapor phase treatment
of ammonia and HTMS. Monodisperse colloidal silica sol was synthesized by Sol-Gel method using tetraethylor-
thosilicate (TEOS) as precursor, ammonia as catalyst, and ethanol as solvent. The silica coatings were then depos-
ited on the BK7 glass using dip-coating method. Ammonia vapor phase treatment and HTMS vapor phase treatment
were combined to improve the environmental stability of the antireflective coating. The peak transmittance of the
BK?7 glass coated with the modified coating decreased only 0.03% after being exposed in the humid environment
for 2 m. Meanwhile, the transmittance curve of the BK7 glass coated with modified coating had almost no change
after being placed under low vacuum condition with oil pollutants for 2 m, indicating that the coating modified via

combined vapor phase treatment of ammonia and HTMS possessed an excellent environmental stable performance.
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Therefore, the combination of ammonia and HTMS vapor phase treatment is effective to improve the working life

of Si0, antireflective coating in high power laser system.
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