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The Gradient-index Thin Film Design of Infrared Films on
ZnSe Substrate for 3 ~12pum
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(1. Institute of Optics and Electronics ,Chinese Academy of Science,Chengdu 610209 ,China;
2. Graduate School of the Chinese Academy of Science,Beijing 100039, China)

Abstract : In the paper, Fourier-transform method was introduce and was used for the design of infrared films on ZnSe
substrate for 3 ~12um. The refractive-index profile of Gradient-index film was obtained by inverse Fourier transfor-
mation of the desired spectral transmission curve and the corresponding spectral transmission curve was evaluated by
using conventional matrix multiplication. The curve was refined through successive approximation and restructured
new () function to reduce the deviations from desired transmission curve. The quintic matching layers were overlayed
at both interface of air and substrate. The average transmission of the Gradient-index film in the design wavelength
range is 95% .
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Fig.1 desired transmission curve
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Fig.2 refractive-index profile obtained from calculations

of the curve in Fig. 1. by fourier-transform method
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Fig.3 the transmission curve corresponding
to therefractive-index profile in Fig. 2. evaluated

by using conventional matrix multiplication
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Fig.4 the transmission curve obtained after

four successive approximations
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Fig.5 refractive-index profile with

quintic matching layers

8

i

8 &

.................

transmittance/%
88388383

._.
15
T

0 L U S |

2000 4000 6000 8000 10000 12000

wavelength/nm

B 6 bR S TA VLR G KGR 2

Fig.6 transmission curve with quintic matching layers

7T &

PR TEMEE BT R R T B,
WBHE N R RAE 3 ~ 12um FEH RN 1 HHE
TR, Bt B BE 3 ~ 12um 173 5 5 Rk 2
95% , B2 IR 20pm i AR P 5 R, BRI
TR IR LR, SO B B 5 R A Tt — 2
S, (B EE I A D B AR B S A Y
FEw 78, AT ABO HE R BB AR B BIE KDL &
AR MR T ST R AR R, T ELE S S A E R O
BRBCRIHT PRk 7 ¥, W DA — 2P fR m i 46 R .
BB 45 TR M L 2 M B v, W AL T 5 S R A 33t
VP2 5 5L
SE K
(1] ARKE, F4ER. Sbp M B R [ M]. Jbat: By Tk

Rt 1990139 - 141.

[2] M Cevro. Ion-beam sputtering of ( Ta,05),_. ( Si0,),
composite thin film[ J]. Thin Solid Film,1995,258.91 —
103.

[3] Tae Uk Ryu,Sok Won Kim, Eui Jung Kim. Optical me-
chanical and thermal properties of MgF, — ZnS and
MgF, — Ta,O, composite thin films deposited by co-evapo-
ration[ J]. Opt. Eng. ,2000,39(12) :3207 -3213.

[4] L Sossi. A method for the synthesis of multilayer dielectric
interference coatings [ J ]. Eesti NSV Tead. Akad Toim.
Fuus,1974,23.229 -237.

[5] J A Dobrowolski,D Lowe. Optical thin film synthesis pro-
gram based on the use of Fourier transforms[ J]. App.
Opt. 1978,17.3039 —3050.

[6] Pavel V Bulkin, Pieter L Swart, Beatrys M lacquet. Fou-
rier-transform design and electron cyclotron resonance
plasma-enhanced deposition of lossy graded-index optical
coatings[ J]. App. Opt. 1996,35:4413 —4419.

[7] Henrik Fabricius. Gradient-index filters: designing filters
with steep skirts, high reflection, and quintic matching
layers[J]. Appl. Opt. ,1992,31:5191 —5196.

(8] JEE R, A b AME [ M]. Bifg. BRI
A R A AR, 1984 .42 - 46.

[9] W H SouthWell, R L Hall. Rugate filter sidelobe Sup-

pression using quintic and rugated quintic matching layers

[J]. Appl. Opt. ,1989,28.2949 —2951.





