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Effect of Ion Sputtering on the Characteristics of Optical Thin Films

WANG Ying-jian YI Kui SONG Yong-xiang LI Qing-guo FAN Zheng-xiu
( Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800)

Abstract By the means of ion sputtering, the optical anti-reflective thin films are deposited. Through the measurement
of these thin films, the characteristics such as surface morphology, refraction index, weak absorption, structure, etc. ,
have been analyzed. And the feature of ion sputtering and its adaptation is pointed out.
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Fig.1 Schematic of the experimental arrangement for laser damage
measuring. A: Measuring the laser energy optical
distribution the target; B, C: Measuring the laser energy and
the pulse duration; D:Measuring the scattering light

2.2 REGBMERONER KRS E

SCE P XIAE A R ROR A =F X, 1-ON-1 77
X, B SRR i 0 B, B RE AR AT 10 ML ER
Al R A R B B R LR S e RAEE, RIS
T LR A R B % BE B 3% o4 A0 48 405 B 4A .
Wit B A A OEIRE R 0.6 mm; S-ON-1 =R,
Xf [l — ki FAAR R R Bt % 42 BR 5T, Z43F 8 1k ; R-ON-
1 7730, X — sUR R R B 4 T 1 | 48 B 5T i 77
%, HEHRIE A 1k,

S50 o FR 10 RO IR 5 o 7R A B A4 £ R B
L, UIEF RTINSO 6 R T 5 L K3t
MERER, BOtHRZM 0.6 mm E 1.2 mm. H{E
TR LS, 345 S B0 7E [l — B o4 b A AR R] X 3%,

FEXT PRI BE F 9 BROREE R EEALLTIL
FARGIEA R BRIIR , SOR IR, RSB RIE
WS AR IR o

FEH 0 B R AT AL, B I, B
P 2A, FESAUBE T AT WREE B Sk 58 JI 175 obf ) 468 £
PE, 3 A B B R ARG , P40 430 W A A WO RE
VR R B T (29 30 J/em® LA L), A X — 2
AT 45 15 01— B 8 , (R L AR AR AR e
ELERWROL (RER TS T B R &R EEX
AR . SO B8 i 0, 7 22 J2 B T A B2 )2 348
B A R, FLEBRE/N, — BOVLBEOKRBUL
ORI RS (InFE 2B) . X He B2 46 4 il J5 B9AR B0
A LARBGURARG S R WO C . il B AR
58,5 P X R B — AR AR A R B BB A
A, (BRI BER /D, ok R B ARG X
HAt— R ETEHOERE R B BEFEL) 15~20 J/cm’
o ST GTERPSE MO IS T B AT 0 LB R 2%,
AT LIRS 5 (— B E AR/ T 10 pm) , A A5
Ui RRY TR, SRR B A e R Rl
7 A G M A IS, 1B R A TR, 7 A D
A REFNEREE R K. MR YU B4 EL YU AR,
B 2C, WEAHHRGFIBEARE X, EREEER
SHBE(OMNZE A ZeO, ) B 52 45 i T B o , X

Wit W R WOEE B A, TEBR AR R BOLE
SER T ST ISR , RO S B A L,
o LA R 5 22 S AR A, 3 UV ) T T
I, WLE 2D,
3.2 RERGERIN

JRER A RE B (G % T 48 £ B () Xt HIO,/SIO, |
Y,05/Si0, #ZIEH ZrO,/SiO, i B = it J2 1%
2 % i 77 O LE A (R-ON-1) , B 3(a) 2=
Pl 2 )2 7E WO B S 1 R P X He-Ne W0 4 U1 58
BEARAL o ERUN LR BE B AR a RE B T, BR/Z
RAEARIR, 75 BB T LR B B A A BE, 7E 45
T O 58 BE i R A2 oh T B U2 B i )
R . JLFE—LR SRR A BLER T
HFEREZ W B8 IR G, (B 7E 3% 38 2 BT T IR’
AU B IR , L B A R ) I A SR Y. £
WK KB, WA R B A, AU O BME AR ], &



488 h # ¥ A29 &
£33 FREIZHENHREAETRER LOSERE
Table 3 The weak absorption of thin films on sapphire coated by different techniques
No. Substrate Type of film Technique Sign of thermal-optical Absorption
0 sapphire(sample) Absorb Ion sputtering 1.4x10™* 0.996
1 sapphire AR Ion sputtering 1.1x107”7 7.8x107*
2 sapphire AR EG — —
3 sapphire TiO, EG — —
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Fig.5 The diagram of thin films’ structure under XRD
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