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Abstract: Si thin film has certain absorption characteristics in visible and near-infrared bands and can be
used for preparing broadband absorption film. Si thin films were deposited on fused silica substrate with
different deposition process parameters by ion beam sputtering technology. Based on full spectrum
numerical fitting methods with the transmission spectra, reflection spectra, and ellipsometry spectra, optical

constants of Si thin films were calculated. The effects of oxygen and nitrogen flow rate on optical
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properties were also researched. Choosing Si and Ta,O; thin film as high refractive index materials and

SiO, thin film as low refractive index material, broadband (1 000—1 400 nm) absorption films with the

absorption rate of 2% and 10% were designed. Using ion beam sputtering technique, broadband

absorption films were deposited on the fused silica substrates. For broadband absorption film (A=2%), the

absorption rate at the wavelength of 1 064, 1200 and 1 319 nm were respectively 2.12%, 2.15% and
2.22%. For broadband absorption film(A=10%), the absorption rate at the wavelength of 1064, 1200 and

1 319 nm were respectively 9.71% , 8.35% and 9.07% . The results are of great importance to the

calibration of instrument such as absorption measuring instrument and spectroscopic instrument.
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Fig.1 Scheme of the dual ion beam sputtering system
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Tab.1 Processing parameters for preparing Si film

by ion beam sputtering

Parameters Si film
Target material Si
Ton beam voltage/V 1200
Ion beam current/mA 900
Accelerating voltage/V 450

E/B 150%
Deposition rate/nm -s™' 0.28

Gas flow/sccm 0/2 sccm 0,/2 sccm N,

Substrate material Fused silica

Size of substrate/mm P40x6

Temperature of substrate
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Fig.2 Transmittance curve of Si thin film
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Fig.3 Measured and fitted transmittance curves of Si thin film
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Fig.4 Refractive index curve of Si thin film
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Fig.5 Extinction coefficient curve of Si thin film
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Fig.6 Transmittance curves of Ta,O; and SiO, films
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Fig.7 Refractive index curves of Ta,O; and SiO, films

B3 1Y Ta,0, 35 Si0, A Si I Y O
SEHBE BT SR A BB R, R R
PSR (1064 .1 200 .1 319 nm AW I Z 1 Ky 2% 5%,
10%) , B2 Tty WL SO RS BE AR S 22 4544 2 Sub/(HL)™8
(ML)4 /Air, Hith H 4 Ta,05,L K SiO», M K Si, % T
WCR A=2% , WS WK R 1175 nm, 4L e oh
8 2, A5 B AR R 4544 2 . Sub/(HL)*8 1.02M
1.48L 0.62M 1.36L 0.70M 1.44L 0.65M 0.33L/Air,

Hig bR | SR AR ICR BE 2R i 8 i
7, 7E 10641200 .1 319 nm (435 55843 51k 0.19% .
0.002% 1 0.03% , J 5 %53 51k 97.80% ,98.04% Fil
97.94% , WSR3 M 2.01% . 1.96% F1 2.03%,

{7 e e
= 8Of-
-} ! — Transmittance
£ 601 ---Reflectance
= --- Absorptance
B
E 40t
fé A=2,01%(@1 064 nm
= 20 A=1.96%2 1 200 nim
L ,4—2.?3‘!’1.{{!;I 319 nm
U_‘-" e g g e i

1000 1100 1200 1300 1400 1500
Wavelength/nm

[ 8 WL A SRy 2% B AT W WSO I ) i | A A
W A3 B i 2
Fig.8 Transmittivity, reflectivity and absorptivity theory curves of

broadband absorption film (A=2%)
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of broadband absorption film (A=10%)
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Fig.10 Measured curves of transmittivity, reflectivity and absorptivity

of broadband absorption film (A=2%)
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Fig.11 Measured curves of transmittivity, reflectivity and absorptivity

of broadband absorption film (A=10%)
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