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Table 1 Optical absorption of Al mirrors

R = (6)

Sample  Multilayer structure Optical absorption Note
a ny AG 9.15% no: air; G K9 glass; A, aluminum
b . no HAG 4.48% film (130 nm); H; Z10,; L: SiOy;
¢ ng 3(HL)AG 1. 44% Ag; 1. 06 uym
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Fig. 1 Calculated temperature rise of the front surface of Fig. 2 Calculﬂted-temperal:ure rise of the front surface of
aluminum films coated on mirrors 4. B and C Si layer coated on Si windows upon the irradiation

upon the irradiation of a laser pulse of a laser pulse
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Table 2 Optical absorption of Si windows

Sample Multilayer structure Optical absorption Note
a K n, BG 54.52% no; airy G KO glass; B Si layer (47
v ' no H4(LH)BG 19. 44% pm); H. Zr0,; L. SiOy; Ay: 1. 08
¢ %o HO(LH)BG 1.24% um '
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Fig. 3 The temperature rise of the front surface of Fig. 4 The tempcrature rise of the front surface of
aluminum films coated on aluminum mirrors aluminum films coated on three kinds of
protected by single dielectric layers with different aluminum mirrors protected by diamond films

heat conductivities
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Fig. 5 Experimental layout for }. 06 um laser Fig. 6 Experimental layout for copper-vapor laser
damage measurement damage measurement

Table 3 Multilayer structure and damage threshold of Al mirror and Si windows

Sample Multilayer Damage threshold Spot area Note
structure (X10°W/em?) (X1072mm?)
1 | o AG 3. 39 7.07 ng: air; G; K9 glass;
2 | 2 1. 03(HL)YAG 3. 54 7.07 H: ZrO;; L; Si0;; A
Nd t+ YAG laser
3 | no BG 7.07 7.07 aluminum film ( 130
damage test
4 | no H4(LH)BG 14. 14 7.07 nm); B. Si layer (47
5 | no H9(LH)BG 12. 30 6.50 um); Agy 1. 06 pm
6 | ny AG 0. 80 .25.50
Copper-vapor 7 | ng 2(HL)AG 0. 91 25. 50
Ag: 0. 545 pm, others
laser 8 | np BG 0. 60 25.50
are the same as above
damage test 9 | » HS(LH)BG 0.91 25.50
10 | » HI1(LH)BG 1. 04 25.50
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Improving the Laser Damage Resistivity of Aluminum Mirrors
and Si Windows by Depositing Dielectric Protection Layers

Zhao Qiang Fan Zhengxiu Zhou Dongping Fan Ruiying Liu Liming
(Skanghai Iustitute of Optics and Fine Mechanics, Academia Sinica, Shanghai 201800)

Abstract From the following two aspects: speeding up the heat corductance and reducing
the optical absorption, we in this paper, propose a detailed means to improve the laser
resistivity of aluminum mirrors and Si windows by depositing dielectric films. In the laser-
induced damage test of suing a 1. 06 um infrared laser and a copper-vapor laser,the damage
thresholds of samples that are being protected all have been improved,which in turn verifies
the rationality of our profecting means. The feasibility of the method is discussed.

Key words heat conduction, optical absorption, damage threshold



