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ABSTRACT: To investigate the properties of Y,O; film with different crystal structures and the influence rules on the
anti-reflection performance of diamond. Y,0; films with cubic and monoclinic crystal structures were prepared by reactive
magnetron sputtering on the diamond window by changing oxygen-argon ratio. Then, the properties and anti-reflection per-
formance of two films were studied systematically. Y,0j; films with cubic structure were obtained at low oxygen argon ratio and
monoclinic structure were obtained at high oxygen argon ratio. Surface roughness of the two films was 2.57 nm and 1.07 nm,

respectively. Both crystal structures showed valence states according with atomic ratio of Y,0;. Hardness of two Y,0j5 thin films
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with cubic and monoclinic structures was 17.4 GPa and 12.6 GPa, respectively. Elasticity modulus was 248.1 GPa and

214.6 GPa, respectively. The maximum transmittance of diamond film was 89.1%, and 24.5% of transmittance was obtained af-

ter the Y,O; film with cubic structure was deposited on both sides of diamond. The maximum transmittance of diamond film

was 90.4%, and 25.4% of transmittance was obtained after Y,O; film with monoclinic structure was deposited on diamond.

Thermodynamically stable cubic Y,0; films and metastable monoclinic Y,0; films can be obtained by controlling oxygen argon

ratio. The valence states of O and Y in Y,0; films with cubic and monoclinic structure are in accordance with their

stoichiometric ratios. Y,0; thin films with cubic structure exhibit higher hardness and elastic modulus. Both structures show

good anti-reflection effect on diamond window. Compared with the monoclinic Y,O; structure, the anti-reflection effect of Y,03

thin film is better, which is related to the lower refractive index, and the optimal anti-reflection value of Y,0s; thin film with

monoclinic structure moves towards the direction of low wavelength compared with the films with cubic structure.

KEY WORDS: diamond film; Y,03; anti-reflection film; window; cubic structure; monoclinic structures
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Tab.1 Properties of some common anti-reflection materials
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Materials Melting point/‘C Density/(g-cm™) Refractive index Transparent range/pm Hardness

AIN 2700 3.26 1.9~2.2 0.2~8 H

Yb,0; 2372 9.17 1.55 0.3~13.5 M
2.15(0.25 um, 250 C) ~

HfO, 2812 9.68 2.00(0.5 um), 1.88(8 um) 0.22~12 M
1.97(0.55 um, 30 C)

z 271 4 . 3~12

10; 715 549 2.05(0.55 um, 200 °C) 0.3
Y,0; 2410 5.01 1.87(0.55 um, 250 C) 0.3~12

Note: H—very hard, M—medium
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Tab.2 Deposition parameters of Y,0; films with different crystal structures on diamond substrates
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Fig.1 AFM photographs of Y,0O; films prepared at O,/Ar=0.9/32 on diamond substrate:
a) 3 dimensional image; b) 2 dimensional image

B 2 AR 1.1/31 Tl Y0, A =
YR 4k AFM B, WESHT BRI R 5 um X 5 um,,
MW=4eE b B L, ZTASETHEN Y,0; %
PR AR 2%, B B B SR s MO 4k
B LA, T 22T R Y0, WiEER
TABA B AR A, R ERLRE A 1.07 nm, 8

FE T4 e 0.9/32 il 8 B9 Y, 05 5 B 3% T HLAS B2 5
/o X T AEAR X B A S B AR T, BT
FUFIE RS RE IARME , ARETE A e 09 A AR AT, R
AWOERS M 87 KRR, AR SR
K, PECERRAZE AR RS, (HR T AR dn v/,
P LA MR BE 50 /)N , AR R R AR



- 136 - * wm #H R

201941 A

20 nm

5 pm

a ZHEEB

20 nm

5 p-i

EEEE - | oszon

0 1: Height
b “4EEIR

B2 SR 1.1/31 BEEG NI R B 8 Y,05 W AFM [El1R
Fig.2 AFM photographs of Y,O; films prepared at O,/Ar=1.1/31 on diamond substrate:
a) 3 dimensional image; b) 2 dimensional image
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