29 4 Vol. 29 No. 4
2008 7 Journal of Applied Optics Jul. 2008

:1002-2082(2008)04-0537-05

1,2 2 2
’ ’
. . 3300315 2. , 610209)
, S P2 .

) . Thelen  Costich , ,

Needle Conjugate graduate s 532 nm,

633 nm 1 315 nm , 45°4-5°,
) (5324+10)nm, (6334+10)nm (1 3154+10)nm
. TN204; 0484 : A

Design of wide-angle depolarization flat-plate
light-splitting film for three wavelengths

WANG Wen-liang'?, XIONG Sheng-ming”*, ZHANG Yun-dong®
(1. Department of Physics, Nanchang University, Nanchang 330031, China;
2. Institute of Optics and Electronics, CAS, Chengdu 610209, China)

Abstract: Since the light-splitting film is always tilted, the separation between s- and p-
component is inevitable. The separation has become a difficult problem to be solved in many
applications. The material and structure of original film system were selected according to
Costich and Thelen theories. A wide-angle depolarization flat-plate light-splitting film for three
wavelengths (532 nm, 633 nm and 1 315 nm) was designed with all-dielectric materials by
Needle synthesis method and Conjugate graduate refine method. The variation range of the
incident angle in the air is 45°+5°. The design and analysis results show that the polarization
separation of the film system in the spectral range of (532+10)nm, (633+10)nm and (1 315+
10) nm can meet the requirement of the depolarization in the wide-angle range.
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Fig. 1 Reflectance curves of wide-angle three-wavelength depolarization light-splitting film when incident angle is 45°
1 1 A4 (H:TiO,; M:Al,O;3; L:MgF,)
Table 1 Quarter-wave thickness of three-wave depolarization light-splitting film (H.TiO.; M.:Al,O;; L:MgF,)
Air|1.960 6M 0.885 6H 0.714 4M 2.131 6H 1. 607 3M 0. 780 3H 0.675 3M  0.505 2H
0.323 8L 0.649 3H 0.210 OL 0.361 7H 0.361 7L 0.926 OH 0. 1436L 0.366 1H
0.478 41.  0.466 1H 1.839 5M 0.1601L 1.283 1H 0. 840 7TM 0.217 9. 0. 385 9M
1.336 5H 0.357 6L 1.125 9M 0.948 3L 1.185 1H 1.174 ™M 0.949 8L 0.457 1M
1.991 1H 0.134 5L 0.229 8H 0.576 OL 0.647 TM 2.327 1H 0.297 6M  0.141 2H|Glass
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Fig. 2 Reflectance curves of different incident angles at (532+10)nm
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Fig. 3 Reflectance curves of different incident angles at (633+10)nm
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Table 2 Data of film system
Region IR, — R, 1/ % IR, —RM |/ % IR, —RE, 1/ %
/nm Max | Min | Average Max | Min | Average Max | Min | Average
Incident angle 45°
532410 1.098 8 0.002 5 0.297 6 0.563 7 0.027 3 0.274 3 0.976 1 0.052 9 0.373 5
633410 0.496 7 0.011 8 0.170 1 0.571 8 0.011 5 0.284 1 0.529 5 0.011 3 0.298 5
1315+10 0.346 8 0.190 4 0.280 4 0.737 3 0.198 1 0.590 4 0.994 3 0.544 4 0.870 8
Incident angle 40°
532410 1.173 7 0.109 0 0.614 4 1.349 0 0.062 1 0.522 0 1.848 8 0.017 1 0.893 7
633410 0.355 1 0. 000 9 0.136 9 0.564 2 0.015 6 0.377 7 0.581 5 0.041 9 0.326 6
1315410 0.578 2 0.029 4 0.425 3 1.674 2 0.004 4 0.592 2 1.703 6 0.405 8 0.977 5
Incident angle 50°
532410 1.197 3 0.053 0 0.586 5 1.137 6 0.010 4 0.284 9 2.302 2 0.042 5 0.772 8
633410 1.534 4 0.000 8 0.593 8 1.531 6 0.045 5 0.602 6 3. 066 0 0. 069 4 0.800 0
1315410 1.195 2 0.020 9 0.539 7 1.483 7 0.045 0 0.705 8 2.678 9 0.024 1 1.243 6
2 o s O 532 nm,633 nm 1315
(532+10)nm, (633+10)nm (1 315 nm 3 . 5
+10) nm N P s 40°~50° 53
5% S P
S P s S P
1.5%. s 3 1. 0% s
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Fig. 5 Reflectance versus incident angles at three different wavelengths
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