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Abstract The continuous development of laser technology has put forward higher requirements for the optical
properties, laser-induced damage threshold, and mechanical properties of laser coatings. Laser coatings with low
absorption loss have very important applications in the fields of high-power laser and precision measurement. In this
paper, the research progress of laser coatings in absorption loss control is reviewed from two aspects, including the
deposition processes of E-beam evaporation and ion beam sputtering and coating materials. The absorption loss
control methods in different manufacture processes during deposition, as well as the absorption mechanism and
control methods of pure material and mixture material coating are introduced in detail.
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Fig. 1 Schematic diagram of co-evaporation
deposition technology
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Fig. 2 Laser damage resistance of competition samples grouped by deposition method™"
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(b) light absorption mechanism for different bands
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Table 1 Absorption characteristics of SiO, coating deposited by electron-beam evaporation
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Band Absorption type (center wavelength of absorption)

Characteristic Approach
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Water absorption (2. 95 pm)
Hydroxyl defect (2. 73 pm)

Infrared band

Main absorption source
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Magnitude of & is 10 °
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Fig. 9 Schematic diagrams of HR coating stack™" .
(a) Schematic of typical high-reflection coating
stack of
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(b) schematic of four-material coating
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Table 2 Low extinction coefficients of some materials and corresponding coating method
Material Deposition process Wavelength /nm Extinction coefficient
E-Beam™" 355 1x10°"
Sio, 1BSt 1064 4X1077
PIAD E-Beam'"*! 1064 1.27X10°°
HIO, E-Beam "% 355 2.8X10 ‘
E-Beam''" 1064 9.3X10°"
Nb, O PIAD E-Beam"'" 1064 6.05x10 "
Al O; 1BS"Y 635 5X10°°
Ta, O; BS! 1064 4.5X1077
a-Si IBSH 1550 1.2X107°
TiO, IAD E-Beam™*" — 107
Ta, O;-TiO, BS™ 1064, 1550 1077-10"°
Ta, O;-Nb, O; Co-1BSH™ 1550 2.35X10 "
Si, N, LPCVD 1550 10°°
ZnSe Resistive heating "**! 1064 2.15%10°°
YbF, Resistive heatingis:’] 1064 8.1x10 °

4 ZEWRIE

TR 5 ) O A P T B A I A AR S LAY R M
TFE AR R SR FE . NI AT TS 4 1 P A
DURRDT Wk — WL 7 R 8 R DURR RIS 1 R DT AR

W WA A8 AR AH O B T 25 0 T L K S S A e A AL AT
W S A ] AT S R R . DORR T 2 A Bl gt A DR
TTE S AR T8 2 80 B L ik 5 338 2o 8 1 4l Bl
TR OB 2 1 IR R RO DU B R e DU

T2 I T8 4 ) 7 0k R AR AR S 1 R A S
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