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Fig. 2 The transmittance curves of dichroic filters
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Fig.3 The transmittance curves of s- and p-polarization components for G(HLH2L2H2LHLHL)9* at 45°incidence
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Fig.4 The transmittance curves of (a) long-wave-pass for the design of G/(HLHZL2H2LHLHL)®/A and (b) short-wave
-pass dichroic filters for the design G/(HLH2L2H2L.HLHL)®*/G

0 . L .
420 450 500 550 650 68C

F1 EiHFAKEENEHERRNEHASH
Layer Thickness/nm Thickness/nm Thickness/nm Thickness/nm
Glass Long Short Long Short Long Short Long Short
1 133.05 94.3 17 156,23 42.13 33 132.8331.39 49 95,47 46.75
2 86.48 121.36 18 72.61 84.77 34 129.66 34.28 50 169.47 78.03
3 20 89.22 19 26.08 40.12 35 108.1338.83 51 79.95 27.36
4 277.81100.9 20 88.98 34.01 36 137.9985.39 52 217.01 34.94
5 37.1 86.16 21 148.3230.19 37 94.48 43.64 53 31.14 41.71
6 238.7120.41 22 75.41 81,93 38 174.3137.94 54 331.38 80.67
7 173.66 69.77 23 129.76 48.82 49 80 26.54 55 33.81
8 60. 69 157.51 24 345.1947.62 40 189.0577.68 56 30. 82
9 34.12 48.36 25 119.64 21.5 41 80.02 50.3 57 36. 32
10 72.68 65.9 26 117.8168.31 42 178.0554.32 58 81. 83
11 46.05 20.55 27 117.7459.95 43 92.04 20.61 59 42, 47
12 79.29 45.46 28 125.3 68.59 44 150.98 60.9 60 25.63
13 39.52 50.32 29 104.9221.73 45 106.99 50.6 61 30. 57
14 60.81 79.64 30 163.67 47.31 46 126.98 70.23 62 87.69
15 41.5 28,81 31 100.37 48.78 47 109,54 22.28 63 99.71
16 268.54 33.86 32 20 82.67 48 139.1644.25 64 145. 69
#F2 @HEAMENTHEE MG BRE
A/nm 400 450 500 550 600 650 700 2038 5 WL I K B 1 5B, 85 0 18 BE K 10 3 R I
TiO,(n) 2.52 2.469 2.422 2.385 2.351 2.337 2.328 ﬁ?ﬁﬁiﬁ]ﬁﬁ]ﬂf%ﬂ‘]iﬁ{’:;

SiO,(n) 1.467 1.463 1.459 1.455 1.452 1.45 1.446

3 #Hit

BERPERBEATERESSKTHOANAR
24. 8, BRBHFEHEKARAEATERHASTA . R
F 2LzHZL =% 2HZL2H F/E R & ¥ ¥e H B 6] [
B, TUE YA SH P-RIRSER &SN
B, T AN P 4 B BD 4 7E 48 2 A 81 B G R
BERPREHFESRD.

mF¥EER St EERL, WEN EER—-4
EMBEHEEEFER. KEBEEEANS/ N HEE
X 20 nm, EEEBERNS/NEEES 21 nm.
KRBV B A R B AR SR AA XK Ak
BUEREHTRESRERATER .

WIRIR 4B R KR H 2P RO E B IHA

DB —-E YW F-P EHERH, A HE
RESKMRHSEEMR R, FHRETRIEX A
7 B B 1 9 R R 45 T B BB BOE AR LR SR R K

DX W IR IR R AT R AR L, WS B,
FFHE IR ST HF R RE .

KA ERFTETUER REBEBIHERARK
HAIRRE IR .

Philips B8R K 338 . 48 B8 B R Wi B
B FETUMNANEEERANREGESEa46%
ZRGEH . MRS BEEBRE EFRESEES
BRGEE.
$ % 3Tk

1 Browning, Stephen D , LeFebvre, et al. Thin film
dichroic color separation filters for color splitters in liquid
crystal display systems. US Patent, Patent number
5914817,1999

2 Thelen A. Avoidance or enhancement of polarization in
multilayers. J Opt Soc Am, 1980,70(1):118~121

3 Thelen A. Nonpolarizing edge filters. J Opt Soc Am,
1981,71(3):309~314

4 BER.GHRE.-BEE.F ATEHSERARENEZE



872

¥ F % #t 34 %

FH IR . YT 24,2003, 32(7):837~839

GuP F, Yang Y M, Chen H X, et al. Acta Photonic
Sinica, 2003,32(7) ,837~839

R, AT, FEE. BEERESERAEETEEX
A BT, Y622 ,2002,22(7) . 794~797

GuPF, Bai SY, Li H F,et al. Acta Optica Sinica,
2002,22(7):794~797

By EER . BRRERRPSASEABEASAS
BERRHERRST . X6 F 23], 2003,32(1):117~120

Yang L G,Gu P F. Acta Photonica Sinica,2003,32(1).
117~120

ZRHE . e F ¥ ,2003,32(3):352~356
Yang Y M,Gu P F,Liu X. Acta Photonica Sinica 2003,
32(3):352~356

HME BREE . . TRFRRE-FEEHHT
3. Y6 T2 ,2003,32(12) : 1438~ 1441

Huang T C,Chen H X,Li H F. Acta Photonica Sinica,
2003,32(12):1438~1441

K EEE.EREL.E. BTHEMASNKNESEZA
MR W RS, E¥ %W, 2003,23(3).377
~380

GuPF, Li HF, Zhang Y G,et al. Acta Optica Sinica,

7 BEE,.EIER.NE .DWDM B EEWELA NE 2003,23(3):377~380

Design of Nonpolarizing Thin Film Edge Filters Used for Color-separation and
Color-recombination in Projection Display Systerm
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Abstract Optical thin films exhibit inevitable polarization effects at oblique incidence, which leads to the
spectral splitting of s- and p-polarization components. Generally, s-polarized light initially enters Philips
prism, and then the light is modulated to p-polarized light by liquid crystal light valves if they are in "on
state". Consequently, minimum splitting of s- and p-polarization components is required to gain optimum
efficiency and improve contrast of the system. The novel design method is based on a broad-band F-P thin
film interference in which both sides of transmittance band can be used for long-wave-pass or short-wave-
pass filters, and through suitable refinement it is possible to achieve zero separation between two
polarization components.

Keywords Thin film optics; Color-separation and color-recombination; Interference edge filter;
Nonpolarizing design
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