55 4 2006 4 Vol.55 No.4 April 2006
1000-3290/2006/55 04 /1987-04 ACTA PHYSICA SINICA (©2006 Chin. Phys. Soc.

1 201800
2 100039
2005 6 16 2005 10 28

HfO,

Cl HfO,
Cl

PACC 7155 8115G 8110B

1 11
HfO,
12 13
12 14
34
5
6—9 5
2.
GDMS
. Hopper ~ Uhlman
0.1—0.001 pug L™'
GDMS

HfO,
VG9000  GDMS



55

1988
1 HfO, GDMS HfO, A B A
HfO, GDMS 1 B. A B GDMS 2.
350 °C lh. 3.0x107°
. GDMS 60 1 Pa 2.0x107% Pa 130 mA.
lpg g :
GDMS HfO,
2 A B
Pt
NaZO FeO Cl/pg g_] Zrlpg g_] /pg g_]
as A 289 5902 <190
B 52 5928 <204
Zr Hf 7r
7r Hf
710, HIO,
| HfO, GDMS
4.2.
Na Mg Al Si S € K Ca Se Ti V
lpg &' 5.8 5.37.5 23 3.8 171 4 10 4.53.9 1.4 P
W Gd Nd Mo Ir Pt Nb Ma Fe Y 7 1 1064 nm
Ipg g7' 10 3.3 1.1 32 1.2 75 3.1 1.1 12 29 3029
1:1
3' 50—70 pm
20 mW He-Ne
HIO, Zr Hf 300—500 prm
Cl S
HfO, Cl S
-------- -
N
BIAHIBCR A
AN
O[]
o HL R A
4. X
s
4.1. =

BK7
Cl



HfO,

< m
oZ Jaic
l/mw o/.uﬁo
: o
P \.\ v
N,
./I .//.
/l .\
~. /o/
_l/ ~
> o
"\ J
- .
/l e
/ {
e "
/
/l/l ./0
)

Nd YAG

TEMy

1064 nm

cl

cl

100

. a

Cl




1990 55

H{O,
1 lehan JP Mao Y Bovard B G et al 1991 Thin Solid Films 203 9 Salo VI Atroschenko L V' Garmov S V 1996 Proc. SPIE 2714 197
227 10 Hopper R W Uhlmann D R 1970 Appl. Phys. 41 4023
2 Fournet C Pinot B Geenen B 1992 Proc. SPIE 1624 282 11 Goldenberg H Tranter M A 1952 Brit. J. Appl . Phys . 2 296
3 Giuliao R 1972 Appl . Phys . Leit . 21 39 12 Zhao Y Wang Y J Gong H et al 2003 Appl. Surf. Sci. 210 353
4 Papernov S Schmid A W 1997 Proc. SPIE 2996 283 13 FangZ B Gong H X Liu X Q et al 2003 Acta Phys. Sin. 52
5 Walker T W Guenther A H Nielsen P E 1981 [EEE J. Quantum 1748 in Chinese 2003
Electron . 17 2041 52 1748
6 Milam D Bradburv R A Bass M 1973 Appl. Phys . Leit . 23 654 14 ZhaoY Wang T Zhang D W et al 2005 Appl. Surf. Sci. 245 335
Picard RH Milam D Bradbury R A 1977 Appl. Opt . 16 1563 15 HuHY FanZ X Zhao Q2000 Laser Phys. 10 633
Zverev G M 1978 Sov. J. Quantum Electron . 8 20 16 Reicher D Black P Jungling K 2000 Appl. Opt. 39 1589

Negative-ion element impurities breakdown model

Wu Shi-Gang' > Shao Jian-Da'  Fan Zheng-Xiu'
1 Shanghai Institute of Optics and Fine Mechanics — Chinese Academy of Sciences  Shanghai 201800  China
2 Graduate School of the Chinese Academy of Sciences Beijing 100039  China
Received 16 June 2005 revised manuscript received 28 October 2005

Abstract
Negative-ion element impurities breakdown model of HfO, optical thin film is reported. We believe the main impurity
element in thin film comes from the coating material. The weak absorption and laser induced damage threshold LIDT of HfO,
thin film are measured to testify the negative-ion element impurities breakdown model. These results indicate that the LIDT would
decrease and the absorption of the films would increase with the increase of the content of negative-ion element. The main reason
is the negative-ion elements become the center of volatile gas source and form defects which in turn become the center of
absorption during laser irradiation. So negative-ion elements are harmful impurities their existence will speed up the damage of

the thin film.
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