$39% A H S Vol. 39, No. 4
2012 4E 4 A CHINESE JOURNAL OF LASERS April, 2012

ARILEZAE B TiO, Hz W AT 5 139 FL X

1,2 NI R 1
RRE Ang' #HER' WL
(lrlﬂlilﬂ+&tw@7‘ﬁ+*ﬁﬁa‘mmﬁﬁ‘%ﬁﬁ, it 201800)
?op JE Bl B F ST AR 5E . b BRT 100049

ME AT R R BORTEA [F 7 R AR I B T B2 7 — Z 5 TiO, B2 IR SR 2R T RG% B BOR I 4t
THEERTE 1064 nm Ak Y 55 YO I TIOR3 65 T B T RE S B9 ST OB IR 00 B (LIDT) 31k, SE 8 25
2 B8 e 1) A 20 S AR S AT 1 k0 L 2 5 0/ R ) R Lo A o 0 R T R T B 0 B (EL R 1 5% B
T 18 522 W) A1 o 0 BB~ Sk R 2 T ) 2% R0 52 204 9 T VR o 2688 DA o AR A 0% WSO 458 3 A R 2 ) 2 A 5 il A
PR VR VAT 28 4 /D T 3 THT A £ e 5 VR S 328 9 BB AR AU RS, o 552 i S A58 40 B (L ) 2 TR K

BRI MEIBE s W SO A 5 D' BN s AR B HUBOE B 5 B s LS R s S0 TR

hESERS 0484.5 XERFRIRED A doi: 10.3788/CJL201239.0407001

Absorption and Laser Induced Damage Threshold of TiO, Single
Films under Different Process Conditions
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Abstract A series of TiO, single films with different oxygen partial pressures and baking temperatures are prepared
by electron beam evaporation. Both the absorption and the laser induced damage threshold (LIDT) at the wavelength
of 1064 nm are measured. The results show that by improving oxygen partial pressure or reducing baking
temperature, the film absorption can be reduced obviously. As for the LIDT of the TiO, films at 1064 nm, it is
affected by not only the absorption but also the quality of the substrate surface. When the absorption of the coating is
high, the intrinsic absorption is dominant in the laser damage process. However, when the absorption of the coating
is low enough, even bits of impurities at the surface of the substrate lead to a sharp decline of the LIDT.
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Table 1 TiO, films under different process conditions

Oxygen

i Baking )
Sample partial Thickness / Other
temperature / o
No. pressure / ] nm conditions
(107* Pa)
1 7 150 586
2 10 150 591
3 13 150 593
Substrate is
exposed
3x 13 150 593 , _
in the air
for 30 min
4 10 180 590
5 10 210 595
6 15 150 313
Substrate is
exposed
6x 15 150 313 , _
in the air
for 30 min
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Fig. 2 Comparison between absorption at 1064 nm

and the oxygen partial pressure of TiO, single film
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Fig. 3 Comparison between absorption at 1064 nm
and the baking temperature of TiO, single film
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Fig. 5 Comparison between the surface quality of the substrate after manual cleaning (a) and exposed

in the air for 30 min after manual clearing (b)
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TiO, single film
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