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Abstract ; In order to meet the special requirements of semiconductor lasers and YAG lasers for films synchro-
nously, the principles of a high reflectance film were researched. Then, by choosing the TiO, and SiO, films
as the higher and lower reflectance materials, a high laser-induced damage threshold reflectance film was de-
posited. The optical and mechanical properties of the materials were investigated and the depolarization and
anti-laser-induced damage of the film were overcome. In experiments, the electron beam vacuum coating and
the Kaufman ion source assisted technique were used to deposit the film and the TFC software was used to de-
sign the thin-film structure. By adjusting the parameters of coating process and monitor method, the high re-
flectance film was successfully deposited on a 10 mm x 1. 8 mm K9 substrate. Obtained results show that the
both reflectances of p-component and s-component have exceeded 99.95% at the wavelength of 900 nm ~ 1
100 nm when the incidence of laser is 45°. The experiments demonstrate that the high reflectance film has a

stable property and a high laser-induced damage threshold, and it is suitable for both semiconductor lasers and
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YAG lasers.
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Fig.1 Reflectance curves p and s rays in 900 ~ 1 100

nm
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Fig.2  Optimal design of reflectance curve in 900 ~

1 100 nm
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Tab.1 Ion source deposition parameters for TiO, and SiO,

Beam Neutralizer 0, gas
u/v I/mA Usioae” V Ucathoae” V capacity/ (e¢m’/min)
Clean coating 220 20 60 12 20
TiO, 220 20 60 12 20
Si0, 220 20 60 12 20
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Fig.4 Measured reflectivity curve in 900 ~1 100 nm

H & 4 AfLLE HY, 2676 900 ~ 1 100 nm 4k
FI R II KT 99.95% , SR I FH PO 52t

JCAR 1 B (R, 45 20 B 245 SR R K

T RAIE G TR R A FE I, XA S AT T
I . 2 BE AR, $i B T 2R Y 4 48
W

(1) B2 J3 00 : 2 B8 36 [E 46k, A NICHI-
BAN CT-18 Jieis B8 W 4 B R 100, 4K i 10 M6 T 2 |
Jy R, A S WK, A RIS .

(2) AT B R A 70 ~ =50 CTF
AR N, PR A 2 b B ARA W 81k

(3) Fo otk A A 2 Bk 98 8 20 ns,
1064 nmUE{H % & 2 500 MW/ em?” (14 38 ' i G A
JZ 150 K, BEZTe4 R

Zoad RIS O RE S, PP 0 006 B T
B, SUR AR B Ak, W TR

5 4 ®

ARSI T R 22 J2 A0 o e B A e B e
Heit, pEFE TiO, I Si0, Sy AR H AR i A
TR . i1 T TiO, i Si0, m ART S R4
FHGVERC, S TR BTOL B0 e, IHER T
H T HOCRAS ™ A i PR 7 B o il & A



278 o E 2R 5 N R %3 %

iRk T FOEE OO/ B R AN BRI A Al U nT LG A2 PR ROC A B N 2R, 27
[ R, BT S ) MR A 2 T RO AR R ARSI IR 2 T, A TR 2 B A S
YAG ot e R R B 2R . HRAMITH B LAk,

Sk

(1] #eé &R, . BOGE R IEMIITE )], 2R 5 ,2003,24 (1) :24-27.
JIANG X D,ZHANG H W,HUANG X CH. Study of high reflection laser thin film[ J]. Appl. Opt. , 2003,24 (1) 24-
27. (in Chinese)

(2] X 5%, 42, S A ALY BUBE A 05 B E RO [T ] F B3R ,2003,30(7) :637-641.
LIU Q,LIN L B. Study on improving damage threshold of dielectric films[ J]. China Laser,2003,30(7) :637-641. (in
Chinese)

[3] MR, R™, AR, F. m i B EROE R B BT k[T ] 409k 5 8ok 42 ,2006,35(2) :183-186.
BU Y K,ZHAO L,ZHENG Q,et al.. Design method of high damage threshold laser mirror[ J]. Infrared and Laser Eng, ,
2006,35(2) :183-186. (in Chinese)

(4] FOF 03K GBS B I LB ], #ot 5 405h,2002,35(5) :297-299.
LIM Y,GU P F. Design of broadband and wide-angle non-polarization beam splitter[ J]. Laser and Infrared, 2002 ,35
(5):297-299. (in Chinese)

[S] B&& B3R MARKFFBEBALM]. BUM LR bt 2006 : 103-114.
TANG ] F,GU P F. Modern Optical Thin Film Ttechnology[ M]. Hangzhou : Zhejiang University Press,2006:103-114. (in
Chinese )

(6] wkAh WEAEEREHTLT]. £ F F4.,1996,25(6) :555-560.
TIAN L K. Analysis of optical properties of thin-films[ J]. Acta Photonica Sinica. ,1996,25(6) :555-560. (in Chinese)

(7] Ak B & RE HARZER[M]. Jbat: 4 Tk iR, 1998.
TANG W ZH. Preparation of Principles of Thin Film Materials, Technology and Application[ M ]. Beijing: Metallurgy
Industry Press,1998. (in Chinese)

(8] FAR,%E k. @)% 980 nm I FAME I A HTHOGHA (VECSEL) iy BIRAF5E [ J]. o5 45 % £42,2005,13(3)
247-252.
HE CH F,LU G G. Theoretical analysis of 980 nm high power vertical external cavity surface emitting semiconductor laser
(VECSEL) [J]. Opt. Precision Eng. ,2005,13(3) :247-252. (in Chinese)

[9] R4k, &M% % EK.68.5 W L 1 060 nm B FRBOLII R [T]. b5 # % £42,2006,14(1) :8-
I1.
YAO SH,TAO G T,LU G G. 1 060 nm wavelength high power diode array module[ J]. Opt. Precision Eng. ,2006,14
(1) :8-11. (in Chinese)

EFE BN BB (1985—) , 2, MK FN B ATFAE , RN FOE AR Iy T A5
E-mail ; kuangyexunshu@ yahoo. com. ¢n
754 (1963— ) xRN, 8%, BB FOE i REOR Sof S ABOEAs & T 275 i phoe .
E-mail ; goptics@ 126. com



