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Table 1 Samples characteristics

3.1

Sample Material éoatig design Deposition ' Parameter
S1 TiO; | single layer EB evap
82 - Zr0, L ond = Ao/ 4 T.250 C Toae = 40 C , 4 h
S3 Si0, Ay = 1. 06 um P~ 3 X 107*Pa
H: Zr0Q,
84 (HL) “H Toae = 400 'C, 4 b
L : Si0,

Tabie 2 Muitishot damage threshold as a function of iaser repetition rates (Hz)

Sample 0 (Hz) 1 (Hz) 5 (Hz) 10 (Hz) 50 (Hz) 100 (Hz) Parameter

S 19.7 4. 8 4.6 Ay == 1. 06um, r = 10 ns,
83 66. 3 12.3 10. 4 spot 44 um 100-on-1
S1 2.0 1.6 1.6 Ao = 1. 06 um, v = 40 ps,
83 6.9 6.1 5.8 spot 44 um, 100-on-1

Ay = 308 um, 7 = 45 ns
S4 2.5 1.2 1.3 1.1 1.2

500-on-1
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Fig. 2 Damage thresheld (J/cm®) as a function Fig. 3 Number of laser shots needed to cause optical
of laser pulse repetition rates coating damage vs laser fluence normalized to the

single shot damage threshold Fy ...
Fm : fluence of multiple shot damage threshold;

Fy . . fluence of single shot damage threshold
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Fig. 4 Shows the repetitive laser induced Fig. 5 Comparison of cuumulative damage evolution in

temperature accumulation effect

metalic and dielectric single layers. Ao = 1. 06 um,

7 = 10 ns, PRF=2 Hz, spot diameter=44 um

Fig. 6 A surface morphology change shows the irreversible catastrophic damage in TiO; single
layer probed by TEM (25000 X ); (a) unirradiated; (b) irradiated with 25 pulses of the
1. 06um-10 ns-2 Hz laser, the laser spot diameter is 44 um
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Fig. 7 Damage morphology of optical coating
(a) original damage; (b) occured damage
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A, K 3 IR, FRm L 10 ns, RREHE DY 10 s,

Table 3 Laser damage threshold of TiO,/SiO, reflecting coatings deposited by various techniques .

Coatings EB Ion sputtering Over coating
Damage threshold (J/ecm?®) 2342 2540 79432

H R ER 44 SR W LAE BRI AT LR ORAR & 2 2 I SRR A O B (L » R P TS 1Y 5
RERARMERRBY ., —H, ERABRIHEFERBONREW BHES, 7 - HHE
HIAR KGR A — Bt . X A HER U, AR L B RO R E R RAR K EXE T
A A R U, R B BOR A R AL R Y. X BRI B AR R
FE B R IR A B B SR A 28 o SR T 5 B ) T B L BEU TR 9 4R B AR IR B R B PO SR BE AR A 5%
B o A0SR BN K A AN TR IR 58 R 15, B8 T SR IR AR A4 B SR08  B AR R AR T XA AR AT
Bt — R

BR T ) B 24, 38 A VA A 3R e AL E AT I8 Ab Bt T A AR R e T o R % R R B A
ZHEREG . BATKIE A TEFFAETE.

2 % X W

1 A. F. Stemart, A. H. Guerther. Laser induced damage: an introduction. Appl. Opt. , 1994, 23(21) : 3741~
3742

2 MIESR, BIEE, B M. LY HENREEERBENY . ¥ E ML, 1988, 15(1) ¢ 22~25
3 A. A. Manenkov, V. S. Nechitailo. Physics of multishot laser damage to optical materials. SPIE Laser induced
damage in optical materials, 1990, 1441 : 392~404

Repeat-rate-laser Induced Damage in Optical Coatings

Fan Zhengxiu Wu Zhouling Tang Xuefei
(Shanghai Institute of Optics and Fine Mechanics, Academia Swica, Shangha 201800)

Abstract The accumulation effect of repeat-rate-laser induced damage in optical coatings is
experimently investigeted. The mechanism of accumulation damage is discussed. Steps to
enhance damage threshold of the optical coatings are taken and some experimental results are
shown. |
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