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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.

Key words: laser protection; film system design; infrared antireflection; V,0s;; magnetron sputtering

:2014-12-05; :2015-01-03
(51275230) ; ( ) (Kjj130116) ;
(3082013NP2013505)
(1989-), , . Email:dyzuoyangpingjz@126.com

(1972-), , s s . Email:meewzlu@nuaa.edu.cn



2492 stk A R
0 ’ 1) BaFZ\
BiF, . PbF, ThF, . YF; YbF; [, YbF,
’ , 7ZnS
) ®l YDbF, °
-, (V:0)
[3-4]
, . 1 3~5um
3~5 pwm s Fig.1 Transmittance curve of optical diamond in 3-5 pm
VQOSD
’ V.0;
' , . V05 2.24eV
: ) . V0, 257C
1 o V205
1.1 , °
1.2
N 1>~y 3~5 wm s
) 3 wm ,
Herzbererger Subl(0.5HL0.5H)"M | Air, Sub JH
n=A+BL+CL*+DN*+E\" (1) L ZnS
:L=1/(A*-0.028) , pm , k YbF;, k M V,0;,
107 o 3~5um 1 o Air o
1 , (pgp)
3~5pm 71.5%, R
, ,ZnS u _{Mu My, _| coss, Lsin'é,,
T=75% ;ZnSe : T=68% ; Si:T=53% ; Ge : T=47% , P I My My || ’
" insind,  coss,
7nS ’ ) cosd, l—qsin&, cosd, l—psinb‘,, @)
7nS , 3~12um in,sind,  cosd, ‘lim,sind,  cosd,
- (M My :
M =cos20,c0s8, 2—( n + 0 )stﬁ,,squ
= [sin28.cos+ 1 [ T+ | 00528 sind 4+ | T+ Mo ~3}
M, " {sm ,COS ,,+2 ( S )cos ,Sin ,,+2 n T, )sm ’ 3)
e L (M M . L (M Mo | }
= 26,080,+— + 20,81n0,—— + 0
My, m,,{sm ,COS q+2 ( T, ) cos25,8ind,~ n T, )sm ’
Mx=M




% 84 AT m e Bk RN e 2R B /V,0; B A &S & 2493
0.5HLO0.5H s 5 20%~35%
o s 1.1%~17.5% ,
o M, =- ’
00525(,—1— ( Te- 4 Mo ) sin’8,=-1 (4) ¢ 3> pm ’
21 M , 3 pm
0=0.5mg, g=N/ A,
8,=0.5m(1+Ag) (5) ’ 1064 m ’
2Ag=2A(A/A) © 13 TFCalc
Ag:z—arcsin M) (7) ;
™ Mty
. M ,
AA=A/(1-Ag)—A/(1+Ag) (8)
540 nm ’
268,=8,, ’
s , Sub [(0.35HL0.35H)*
2
E=n, C0Sd, (1 +1,) "(”g ‘”;) 9)  (0.45HLO.45H)" (0.55HL0.55H)" (0.65HL0.65H)'M IAir .
c0sd,(M,+m,)*+(n,-m,) 3 )
Rlz(n()_ng)z/(no"‘ng)z (10)
Ro=(m—E*I,)*/ (o+E*m,)? (11)
s R,=16.65% ,R,=31.7%
R=16.65% ,R,=2.58% .
2 Subl(0.5HLO.5H)*MIAir 550~5 000 nm
’ 3

2
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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 pm
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