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Fig.1 Damage morphologies caused by 1w laser pulses
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Fig. 2 Damage morphologies caused by 2w laser pulses
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Comparison of laser induced damage at 1 064 nm and 532 nm
to high-reflective film fabricated by electron beam evaporation

LI Da-wei**, TAO Chun-xian'?, LI Xiao'?, ZHAO Yuan-an', SHAQ Jian-da'
(1. Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The damage behaviors of HfQ,/SiO; high reflective optical thin film fabricated by electron beam evaporation
(EBE) illuminated using 1 064 nm laser and 532 nm laser showed some difference. It was found that the damage was usually
caused by absorptive defects and absorption near the interfaces under the irradiation of 1 064 nm laser, and the damage was caused
by electronic defects and absorptive ones under irradiation of 532 nm laser and the former had lower damage threshold. Therefore,
the key point to enhance the laser resistance of optical thin films at 1 064 nm was to prevent the presence of the absorptive defects,
and to those at 532 nm was to eliminate the electronic defects.

Key words: Optical thin films; Laser induced damage; Electron beam evaporation; Electronic defects



1064 nm5532 nOBR TSR R SI1% toreoz/siozp e (0 PREE .

B L

{E# ARG, BaRSG, A%, Boc%, A4k, LI Da-wei, TAO Chun—xian, LI Xiao
, ZHAO Yuan-an, SHAO Jian-da
{E A KA, BSE, 445, LT Da—wei, TAO Chun—xian, LI Xiao ("PEBFRE, Figes ks SR

FUIT, S AT T R, EHE201800 ; P ERLEBERF ST AR, JEAT, 100039), 4
g6, ik, ZHAO Yuan-an, SHAO Jian—da (hEBFEEE, GRS BT T, 62 i
HARW S R0, Li#201800)

s st 5k 7 ISTIC[EPRU]

BT 4 HIGH POWER LASER AND PARTICLE BEAMS
i, &0 - 2008, 20 (9)

W51 AL 3K

1.Dijon J;Ravel G;Andre B Thermo—mechanical model of mirror laser damage at 1.064 um. part 2:flat

bottom pits formation[ZpCHAFI] 1999

2. Guenther A H Nodular defects in dielectric muhilayers and thick single layers 1981

3.Walker T W;Guenther A H;Nielsen P E Pulsed laser—induced damage to thin—film optical coatings[#h3C

W] 1981 (10)

4.Schildbach M A;Chase L L;Hanza A V Investigation of neutral atom and ion emission during laser

conditioning of multilayer Hf02-Si02 coatings 1991

5.Austin R R;Michaod R;Guenther A H Effects of structure, composition, and stress on the laser damage

threshold of homogeneous and inhomogeneous single films and muhilayers[#FSCHIFI] 1973 (04)

6.Stewart A F;Guenther A H Laser damage test results on Balzers round-robin thin film samples[#}3CHH

I 1984 (21)

7.Koldunov M F;Manenkov A A;Pocotilo I L Theory of laser induced damage to optical

coatings:Inclusion initiated thermal explosion mechanism[#F3CHAF]] 1994

8. Christopher J S;Robert J T;Mark R K A comparison of nodular defect seed geometries from different

deposition techniques 1995

9. Hopper R W;Uhlmann D R Mechanism of inclusion damage in laser glass 1970(10)

10. Epifanov A S;Manenkov A A;Prokhorov A M Theory of avalanche ionization induced in transparent

dielectrics by an electromagnetic field 1976(02)

11. Kozlowski M R;Thomas I M;Campbell J H High—power optical coatings for a megajoule—-class ICF laser

[HRSCHITI] 1993

12. Wolfe C R;Kozlowski M R;Campbell J H Laser conditioning of optical thin films 1989

5| SCHR (34%)

LU, BRRAMK. ik o, £ HP02/S102X0 (AL 1064nm Al 53 2nmifo e M P IR 3R LT P0ie 3] - ol b
RLT R 2011 (1)
2. Sl B AR, B CABBIAHE AN Ry A4 1) 51 024 1 BEWT 52 LI T8 30 ] - 0% 2011 (1)

3. . Sl LB, W5 SR O R 9 S0 29 B R W 01150 ) - RERR AR 2010 (1)



http://d.g.wanfangdata.com.cn/Periodical_qjgylzs200809011.aspx
http://d.g.wanfangdata.com.cn/Periodical_qjgylzs200809011.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%a4%a7%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%b6%e6%98%a5%e5%85%88%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%ac%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%85%83%e5%ae%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%b5%e5%bb%ba%e8%be%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Da-wei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22TAO+Chun-xian%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Xiao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAO+Yuan-an%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SHAO+Jian-da%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e4%b8%8a%e6%b5%b7%e5%85%89%e5%ad%a6%e7%b2%be%e5%af%86%e6%9c%ba%e6%a2%b0%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%85%89%e5%ad%a6%e8%96%84%e8%86%9c%e6%8a%80%e6%9c%af%e7%a0%94%e7%a9%b6%e4%b8%8e%e5%8f%91%e5%b1%95%e4%b8%ad%e5%bf%83%2c%e4%b8%8a%e6%b5%b7201800%3b%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%e7%a0%94%e7%a9%b6%e7%94%9f%e9%99%a2%2c%e5%8c%97%e4%ba%ac%2c100039%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e4%b8%8a%e6%b5%b7%e5%85%89%e5%ad%a6%e7%b2%be%e5%af%86%e6%9c%ba%e6%a2%b0%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%85%89%e5%ad%a6%e8%96%84%e8%86%9c%e6%8a%80%e6%9c%af%e7%a0%94%e7%a9%b6%e4%b8%8e%e5%8f%91%e5%b1%95%e4%b8%ad%e5%bf%83%2c%e4%b8%8a%e6%b5%b7201800%3b%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%e7%a0%94%e7%a9%b6%e7%94%9f%e9%99%a2%2c%e5%8c%97%e4%ba%ac%2c100039%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e4%b8%8a%e6%b5%b7%e5%85%89%e5%ad%a6%e7%b2%be%e5%af%86%e6%9c%ba%e6%a2%b0%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%85%89%e5%ad%a6%e8%96%84%e8%86%9c%e6%8a%80%e6%9c%af%e7%a0%94%e7%a9%b6%e4%b8%8e%e5%8f%91%e5%b1%95%e4%b8%ad%e5%bf%83%2c%e4%b8%8a%e6%b5%b7201800%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e4%b8%8a%e6%b5%b7%e5%85%89%e5%ad%a6%e7%b2%be%e5%af%86%e6%9c%ba%e6%a2%b0%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%85%89%e5%ad%a6%e8%96%84%e8%86%9c%e6%8a%80%e6%9c%af%e7%a0%94%e7%a9%b6%e4%b8%8e%e5%8f%91%e5%b1%95%e4%b8%ad%e5%bf%83%2c%e4%b8%8a%e6%b5%b7201800%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e4%b8%8a%e6%b5%b7%e5%85%89%e5%ad%a6%e7%b2%be%e5%af%86%e6%9c%ba%e6%a2%b0%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%85%89%e5%ad%a6%e8%96%84%e8%86%9c%e6%8a%80%e6%9c%af%e7%a0%94%e7%a9%b6%e4%b8%8e%e5%8f%91%e5%b1%95%e4%b8%ad%e5%bf%83%2c%e4%b8%8a%e6%b5%b7201800%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-qjgylzs.aspx
http://c.g.wanfangdata.com.cn/periodical-qjgylzs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dijon+J%3bRavel+G%3bAndre+B%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_10.1117-12.344395.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_10.1117-12.344395.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Guenther+A+H%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-qjgylzs200809011%5e10.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Walker+T+W%3bGuenther+A+H%3bNielsen+P+E%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_10.1109-JQE.1981.1070662.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Schildbach+M+A%3bChase+L+L%3bHanza+A+V%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-qjgylzs200809011%5e9.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-qjgylzs200809011%5e9.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Austin+R+R%3bMichaod+R%3bGuenther+A+H%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_10.1364-AO.12.000665.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_10.1364-AO.12.000665.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Stewart+A+F%3bGuenther+A+H%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_10.1364-AO.23.003774.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Koldunov+M+F%3bManenkov+A+A%3bPocotilo+I+L%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_10.1117-12.180892.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_10.1117-12.180892.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Christopher+J+S%3bRobert+J+T%3bMark+R+K%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-qjgylzs200809011%5e5.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-qjgylzs200809011%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hopper+R+W%3bUhlmann+D+R%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-qjgylzs200809011%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Epifanov+A+S%3bManenkov+A+A%3bProkhorov+A+M%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-qjgylzs200809011%5e3.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-qjgylzs200809011%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kozlowski+M+R%3bThomas+I+M%3bCampbell+J+H%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_10.1117-12.141024.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wolfe+C+R%3bKozlowski+M+R%3bCampbell+J+H%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-qjgylzs200809011%5e12.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bd%98%e5%b3%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%9d%be%e6%9e%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b5%b7%e6%b3%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e5%b9%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e9%9c%87%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_qjgylzs201101016.aspx
http://c.g.wanfangdata.com.cn/periodical-qjgylzs.aspx
http://c.g.wanfangdata.com.cn/periodical-qjgylzs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%87%91%e6%89%ac%e5%88%a9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a5%96%e6%88%90%e5%a5%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e6%bb%a8%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zk201101010.aspx
http://c.g.wanfangdata.com.cn/periodical-zk.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%87%91%e6%89%ac%e5%88%a9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a5%96%e6%88%90%e5%a5%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e6%bb%a8%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gsytb201001023.aspx
http://c.g.wanfangdata.com.cn/periodical-gsytb.aspx

ACHERE: http://d. g wanfangdata. com. cn/Periodical qjgylzs200809011. aspx



http://d.g.wanfangdata.com.cn/Periodical_qjgylzs200809011.aspx

