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Design and fabrication of diamond/V,0; films in continuous

laser protection
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Abstract: In order to satisfy the requirements of infrared detector that can penetrate in visible and
3-5 wm double wave bands, be reflected in <3 wm wave band, optical diamond was selected as infrared
window material to protect infrared detector from laser beams. V,O; film with thermally induced phase
transition properties was selected as anti-laser blinding coating. ZnS and YbF; were chosen as high and
low index of refraction materials respectively. Infrared anti-reflective coating applied on laser protection
was designed based on design theory of films and optimized by TFCalc. Anti-reflective coatings were
fabricated by ion assisted deposition and V,O; coating was fabricated on anti-reflective coatings by using
the method of magnetron sputtering. The surface topography and roughness of optical thin film were
tested by scanning probe microscope and the infrared spectra was tested and analyzed. The results meet
the requirements of design and application.
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Fig.1 Transmittance curve of optical diamond in 3—-5 pm
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Fig.2 Theoretical transmittance curve of initial films system
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Fig.3 Theoretical transmittance curve of films after broadening

reflection band

ME 3 AT LLE Y k7 A9 9 R R Y 1 500~
2000 nm Bt P K F 1 100~2 900 nm 3 EE, $E 8 TR
SHHE A 9E R (A R A8 AT DL E) 3 um % BEAL T
B2 B, TG R R TR 7E 3~5 wm 38 A
DAY I 10 T8 S AR K, D Bl R AR AR AR -, U
SRR, W5 2B 38 0, ik SOAR 45 T Ol % 4
P NIIR S FAR A P Fer 2 A G Ry ata o N S 8- B THE R 4
THIE 2 A 2SS E l 8407.44 nm, 52 J5E B i+ JE
AN RS 2 il 2 e R s il R TRCale 1446
JZ VAT PACBETT , AN AT LR 46 38 5 (4 P 2, i HLn]
DL/ R JEE B . TECale 44 3% Jf] Variable Metric
PRI B 2 IR B A5 B Ak i n ] 4 TR



2494 295k TAR

% 44 %

100%

ol (v\/\/\/

60%

Transmittance

|
i
40%| !
|

20%;

1000 2000 3000 4000 5000
‘Wavelength/nm

Pl 4 TECale {1 fLi% 41 % 2&

Fig.4 Optimization transmittance curve of films by using TFCalc
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Fig.5 Theoretical transmittance curve of films before and after

phase transition of V,O; film
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Fig.6 Three-dimensional morphology of films
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Fig.7 Real transmittance curve of films in 3—-5 pwm
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