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Laser Conditioning Effect of Oxide Multilayer Coatings
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JIANG Xiao-dong
Abstract In this paper, the coating samples are deposited by reactive electron-beam deposition using the materials of
HIO, /SO, ,ZrO, [SIO, , (ZrO, + Y,05)/SiO, and Ta, Os/SiO, respectively, for high power laser, the study of laser

conditioning effect of oxide multilayer mirror was taken by using N-on-1 mode. The experiment results show that the

different materials mirror have different laser conditioning effect. The HfO,/SiO, coating is best for improvement of
damage threshold, up to 3 times. The ZrO,/SiO, and (ZrO, + Y, 05 )/SiO, is better, up to 1.5 times. But for Ta, Os/

Si0, , the laser conditioning has almostly not effect on threshold improvement. Especially for HfO,/SiO, mirror laser
=

conditioning, the mechanisms are found to be two kinds of situation (state), laser annealing and laser clean of coating.

The experiment of damage size and degree influencing on its spectrum shows that the damage of scald less than 200 pm

and pit have almostly not influence on their reflectivity, for the damage diameter larger than 500 pm scald and
determined by practical application, not only by laser damage simply.

1 5]

delaminate, the reflectivity of coating drop less than 10% , so for HR coating it is better that the damage threshold is
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FRAAE T WA ERARIR 55— e FH i J2 e
5 0 8 R, o 2 5 7 5 6 5 mﬁ%ﬁﬂﬂ&*’ﬁ%ﬁfhﬂﬁﬁ SRS,
IO — ERGMHCL Rt oD ) B, —HAUR E A
' BEEARE, AR EE LLNL LK%, N Tk
BSARARSR o HEMROTHIG o 10 e sy OB SR 8 1, 845 7 KRR
B SEFBERA K%, TEEMRER MG B oo o e s AR HIO
FHIOLLE BORRARBBE LR RS AGBIE O b e ek 2 3 6,36 H
R o R W MO IR 5 Bl B ik R & I G e =
B, BRSO AR P RBR , IR B 2 :
Fr AR ALHESE 3 v 5 R S RS BB

VLB AR RO 1555 R o ] 249 96 3 1 e 2 3R
SR R D T KR JBE AR G R A BT O A B i



474

h

i

¥ A29 ¥

1, A ORI FF I TV O T Ak 8 R v 461 005 R 1L
RO 2 I B 4 WF 5T, % Ok 88 H FH 89 HIOL/SIO, ,
Zr0,[Si0; , ZrO, + Y,04/SiO, il Ta, Os/SiO, 4 8 i
AR, KA N-on-1 77 ik f7 80O BiAb 2,
SCHS R , A [ BURHH A Y 18 5 B MO T AL 806
ZHMK, Ko HO/SO MU ERBRIEE,
Zx0,[Si0, M Z1O, + Y,0,/Si0, K Z., Ta, Os/SiO, K
AFHL . Normaski IR F )1 B M85 (AFM) 43 ¥ &
W, WOE AL B LB 2 — 2 5 B L A O AR 1
7 UG, FE AN R YR BREG . 7 Ah, MOEHiAL R
BR800 = B R BT 42 8 W IBEHO O I M 6 5% 1 B
A3, il A S B i o W ) T A R O A IR L

2 LR MAER

2.1 WiEHS

SR ) A L ) BE I E #40 mm X 5 mm
MK BEMERN L, AN T REEER
0.7~0.9 nm, #HBEE S K 1064 nm BOEHE B, B
FEH R G/(HL)" H2L/A, A LSRR, Kb G &
ARHER H Fn w8 RBURL, L RRET 5 24
L ARRER,

AR 1 5E T 5 JLF BB 44 : HIOL/SIO ,
ZrO[Si0s , Z1O, + Y,04/Si0, Ml Ta,O4/SiO,, 7E
APS1504 SEREHL B 1064 nm SO 5B, B A
BHUEARME, K HIO, /SO, BH 44 5 s %
G/ (HL) " H/AGE ] T WEBERE A o
2.2 XBREREMAHZE

MO 1914 PE 9 30 7 45 th R ABE Nd: YAG
i Q Bk»hi# 2% . He-Ne MEE IR . 2 6 3 m
WG AR ShRE 5LV & REERTA CCD OGR4
PriC . MRBOLH Nd: YAG BOE28 1 , 30k
i B KO8 Y TEM,,, 3 K 1064 nm, Bk %
(FWHM) 4 10 ns, KBk PEER 1.5 ], (BB EE
B 5%, EREEESHN 1 Hz.5 Hz, 10 Hz, ¥
FE x,y,z =S, RE R IEN 6 RE 7
AR K # T HAL LR, Mtk XE
EMS00 KAl & 48 3k fE & 00 &, 3§ iR 2/ T +
1% , B SOEBE A/ 1A 20m BUR CCD YR 404
S0 4 , WS HE R SRE BN 1.045 mm’ .

SR 5 7 JON T4k 2 A0 45 45 S5 30 B, A R
SRR R T, SR S 0 VI A O R 0 R M, A
SR N-ON-1 7 0of W B2 77 3ok T Ac g J 3t
BERTERON ST, WB 1 BRI — o

HotH 4 R {E 60% A £ BB & % 1 I iE SOk it
B, JE RO Bk b BE 8 95 A% 3 J/em’ 1B, H
) R X K 40, — PR
5 15~20 4>, B 6K S 451 5% i i R 9 0, S50
HE Ay DO 4 05 I 1 48 , DR S O AL B0 007 .
RO 1 B 0T B S LA 900 5 78 R ) 8 A 4 B AR
Al i PRS8BT 4 4, He-Ne U5 Y638 K %3
W, AR LA 100 ¥ () B ISR M o

serious damage ——— g

damage threshold _
SES

N NN NRNR

N N N

3
\\:
N N N

N NN NN A

Laser energy density

s N N NN N N
::\\\§‘\\Q\

N N R N N
N NNNRNNBNBNRANA
NNNNNNNNRR

\ \ N
\\\\\
\\\\\

N
N ANNNHNN

1 N-ON-1 FRBEHiAL R EE
Fig.1 Schematic diagram of the coatings
laser conditioning by N-ON-1
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Fig.2 The laser conditioning effect of HR coatings
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