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Table 1 Coating design deposition parameters and refractive indices !
of the samples investigated (A=1.06 wm)

No. Material » design deposition n
(», @) AL (2p+1)H (2q+1)L13(2p+1) HG parameters
1 HiTiO, (0, 0) A(HL)SHG EB ny—2.40
LiBiO, evaporation np=1.46
2 a, 0 © A(3HL)3HG@ T,=200°C
3 @, 0 A(BHL)SBHG
4 (0, 1) A(H3L)SHG - Thaking™=400°C
5 (0, 2) A(H5SL)*HG :
6 @, 3) A(HTLY*HG
7 HiZrO, 0, 0) A(HL3HG ny=1.90
LiSiO, ny=1.46
1, 0) A(BHL)3HG
(2, 0) A(BHL)%BHG EB
10 0, 1) A(HSL)3HG evaporation
11 (0, 2) A(H5LYSHG T,=300°C
12 (0, 3) A(HTL)3HG Tbaking=200*C

Table 2 HExperimental parameters of thr damage testing

wavelength 1.06 um
mode TEMqg N
pulse width (FWHM) 10 ns
spotsize 1/e? 44 ym

energy detector

illuminator
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attenuator gicroscope

Fig. 1 Experimontal Setup for damiago tosting
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Schematie illustration of pulsed collinear photothermal
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Fig. 3 Representation of the experimental
results in table 3
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Table 3 Measured damage thresholds and optieal losses of the samples investigated
date sample
::::::ka ) ) ) ) ) )
Fin(J cm-2) 13.84-1.8 7.04+1.6 5.1+1.2 15.2+1.8 ;o.aiz.o 6.0+3.2
4104 7.140.5 9.540.8 11.241.0 7.640.7 7.440.6 | 7.8+0.7
S(10-%) 3.284-0.37 | 6.58+0.73 7.340.81 | 3.15+0.22 | 3.01+0.21 | 10.44-4.3
date sample
8; Sg Sy S10 S11 S1a
Fin(J em=2) 16.9+1.9 10.3+43.1 6.4:£2.8 18.441.6 | 25.1+1.8 | 5.843.3
A(10-%) 5.6+0,6 9.8+1.2 13.2+1.8 6.2+0.6 6.440.8 | 6.940.7
S(10-4) 7.8340.25 | 12.140.31 | 17.3+2.8 6.654+0.19 | 6.7040.20 | 19.2+3.4
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Fig. 4 Film thickness effect of SiO, ovorcoats:

O-—Ti0y/8i0; HR; @—Zr0,/8i0; HR.
(Index w indicates measured results of the

samples without overcoat )
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Damage threshold dependence of multilayer laser
mirrors on coating design
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Abstract

Damage threshold of TiO/8i0s and ZirO,/SiO, coatings with different structurey
AHLHGA[(2p+1)HLI™(2p+1)HQ and A[H (2¢+ 1) L]™HG——were measured.
The results showed a strong dependence of damage resigtance on coating design. Gene—

rally, an increase in film thickness of the high refracting component (especially up to
p=2) lends to a gtrong decrease in the laser damage resistance, while all the sysiems
had an inoreage in damage threshold with enhanoing thickness of the low refracting
component up to ¢g=2. The damage threshold of the ¢=3 gysitems is commonly higher
than that of ¢ =0 systems, but lower than g=2 systems. For the systems with ¢ greater
than 3, the damage resistance decreases very quickly, bsing much lower than that of
the standard systems with ¢=0.
In this paper, the above results are deseribed and analysed.
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