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Laser Damage Characteristic of Third Harmonic
Separator at 1064 nm
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Abstract: The two kinds of 3w harmonic separator were prepared by electron beam evaporation with different
materials. Laser induced damage threshold (LIDT) was measured at 1064 nm and the damage morphologies were
mapped by Alpha-Step 500 meter. It was found that there are two different damage geometries: shallow denudation
and deep crater. Shallow denudation in a certain range had same depth at different energy fluences, and material was
removed from the top film layers. Deep crater had different depths caused by the combination of melting vaporization

and fracture of inner defects of coatings, which was the main cause for decreased damage threshold.

Key words:

1 5] 5

HMEEROCRGRENERBRE, AR
& VBE MR EE A A T UL L2 AR AT
JRRIAL3E I E M AL 3 BT R iR O S & Y,
B — 26 SCHR o A B A9 B . Fournet C*, Fan
Z X" F1 Giulio M Di**) % 58 #: UL AL HEO, /SiO, %
RO 45 17 B B B A5 T SR AT T ORI 5T 5 B O SR X
ALY IR BT 1064 nm Bk vh 346 3 15 B9 BR R HEAT
TG s B2 75 22 S PO X BB I R 2 A R B R R R AT
T 444, Duthler J, 8 702 5515 X Hok 48 oL = H
JE ) R PR AR B R R AT TR SR

355 nm S GIRE M RE T —FEEA LS
JoiE, Hot 2 M M 7E 355 nm AL R 4T, 7E 532 nm

thin-film optics; laser induced damage threshold; damage depth; defect

#1064 nm A= FEST . PR EAF L BR T X 355 nm
B BEA RS0, W A7 T 5 X 1064 nm fy By {EL 42
R ESR, AR 1064 nm AL /Y1 05 B {H K
WEBEBEAT T HRFE . BT 8 T HoA ARG 35 H5 I R
S AR S TR B4 1 2 I A 4 £ IR EL R B BRE AR £

2 WL A Kot b

KA FRAEBETEH & THMEREH =
G B, B RAGEHK, —FBRRN
Sub | (HL)* 3H2U2L | Air, H o Sub FEJE,H &
HfO,, L} SiOy, Ui ALO; BEHIMIFE RN A R
5 % —Fh & N Sub | (HL)® (UF)® 2H2U2L | Air,
H F oy Mgl 8 Hl f9#Eah 9 B &5, BARERY

EERN: £ A8, L, INAKEA . B 5RA, EENBFZOCHR G T TR . Email: cuiyun@siom. ac. cn
FIBR A . BEEIE (1964—), B WL TWA BT R 8 LA SN . EENFEFOCHE T A HTIT .

E-mail : jdshao@opfilm. com
WAk H#H . 2006-08-14; WCEEBHR H A : 2006-12-04



1130 * 2

e

Ei'd 27 %

R AR 33. 75°, BRI ¥R A KO 303, 4% 2544
A, B 1B 2 Sk P v A T 2 A 5 e T
i1 £k (A S R 23 D606 FE 3 Lamda900) F1AH B K
100 L ey T

NNV ARAVAV S
i

70 f’

|
o
50
wf| |
300 |
20| f
0F]
o LA

Transimittance /%

700 900 1100
Wavelength A /nm

500

ML A M2k . L3 00 A i 2= R F TFCale 2
RTTE A SN B AEARY S REH.

Normalized electric
field intensity

\\ / AT PRLA T N PR

26

6428

27 531

Layers number substrate

Bl AR I % 4R () L FBL 37 0 A i 2k (b)

Fig.1 Measured optical transmittance (a) and electrical field intensity distribution of sample A (b)
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Fig. 2 Measured optical transmittance (a) and electrical field intensity distribution of sample B (b)
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Table 1 Damage threshold of sample

Threshold Threshold
Sample A Sample B
/(J*em™?) /(J*em™?)
Al 9.0 Bl 15.0
A2 10.1 B2 16.0
A3 15.6 B3 19.0
A4 13.2 B4 17.9
A5 12.0 B5 16.1
A6 12.6 B6 18.7
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Fig. 3 Shallow denudation morphologies (a) and depth (b) of sample A
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Fig. 4 Shallow denudation morphologies (a) and depth (b) of sample B
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Fig.5 Deep crater morphologies (a) and depth (b) of sample A
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Fig. 7 Electron dispersion spectrum at the area AAl (a) and AA3 (b) of sample A
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