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Simulation analysis of F-P thin-film non-polarizing filters used

in tilted incidence
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Abstract ; Central wavelength and passband width characters of S-polarization and P-polarization will separate when

the filter is tilted. This paper gives us multi-layer films structure from one design method which adopts three refractive

index materials. Simulation calculations of three concrete filter designs for single cavity and three cavities prove that

the method is feasible.
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Tab. 1

from functions of U and W

value of n, and n, obtained

ny ny
m=10,k=2 2.0289 1. 7076
m=10,k=3 2. 1541 1. 7417
m=10,k=4 2.2367 1.7621

MR T UG R AR S5 SR B 1
DU Bk AERYE R, nyy A1 ny, 5350 900 KR
o b AAEBURIE R, BARSRIFHY ny (HIE RS T 1
2 Z 8] ARG ny (AT K, AL SE
BOMEHR 2 SE AL o

ARSI K kAT AIE 2,34 SRAGY nyy F
BN SR AR A n] DA BT S 3 o Ry 0 1) B
TEAA R AL o

3.2 EAEITRGHE

R HT R A n, =1.458 1, =1550 nm,n, =
1.5,n, =2.05 7825 P 2L 30° A4,

U= 249 JRER M . IR BT N X

G/[ (HMLM)"2L(MLMH) "°L]*/A (3)

SRR T A — L S R AL AR
REAPLIE S it Ze o il n 18 2 (a) (B 2(b) (& 2(c)
FIi7R o

1 e P
S polarization RS p potarizatiod
0.8f ;
B~
. ;
g H
s 0.6 ]
S
=
=
12
]
®
B Angle of incidence
0 =30°
0 R N
1460 1470 1480 1490 1500
wavelength  A/nm
(a)ny =2.0289,ny =1.7076
1
Angle of incidence
0.8 0=30°
&~ g
® N
% 0.6 P-polarization
S
=
g 0.4
5} S-polarization
b
0.2 \ J
1460 1470 1480 1490 1500
wavelength  A/nm
(b)ny =2.1541,n),, =1.7417
1
:=. S-polarization
- 0.8} g
3
2
8 0.6
=t
B : P-polarization
5 0.4} ]
B Angle of incedence \;
6=30° X
0.2}
0 L s
1470 1475 1480 1485 1490 1495 1500

wavelength  A/nm
(¢)ny =2.2367,n,, =1.7621
B2 30° A, I 249 2 R 45 A TR i 2k
Fig.2 the transmittance curves of three-cavity

249 layers films at incidence angle of 30°
H1 2 AU L TEA S R 300500 T, = AN
TE v Wl P 8 T8 B S b KO B, A
B BB R EAR /D 2 5E ] T



292 O S AN

5 40 &

FELE 2 (a) (B 2(b) MIE 2 () PTHL: BE ny
A ny, B 55 2R 3G O, 1B TR 14 G A G R 3% T D) o
DR, AT ARSI S P ) BEROR BB nyy A1y, fEL, £33 Y
T B TESE o EIRE gy BB R A N BERE AL LY
Ve T —@XEE o P, 3TN S AE PR UERERS
PSS B AR AT SR T, R BT B i 10l
VLI o
4 & ®

PLZAE e , BT T R AR M
AR BOR £, R B 1 BEOR AR ™ 4%, 45 )2
(8 Z A HEAR L ITTEA T M A

B AT) 14 B 0 5 R B8 22 i, TR AR Y e
JEA O LI 2 T KOT R £ R R
A T A BOR Y 5 AR B SRR A B TAR K
AR

AT R B T B TR R AR T 4 A
BIOL, T3ME ISR =Fppr ). a5 B b 4532 1
GF BT R IRAS R o Hy e R, B IR R B ] RUAR
B3t 87 FH AR S B

SE Lk

[1] R P Costich. Reduction of polarization effects in inter-fe-
rence coatings[ J]. Appl. Opt. ,1970,4(9) :866 —870.

[2] DM Cordray, T A Wiggins. Design of nonpolarizing re-
flectors[ J]. Appl. Opt. ,1973(12) ;2242 —2243.

[3] Gu Peifu,Li Haifeng, Zhang Yue-guang, et al. Character-
istics and improvement of DWDM thin film filters used in
tilted incidence[ J ]. Acta Optica Sinica, 2003,23 (3) .
377 - 380. (in Chinese)
e O , AU, B AR OL, AF. TR A B B2
FHHELEIRE A i b B stk [ 7). Ol 2% 4R, 2003, 23
(3) :377 -380.

[4] Wang Chong,Luo Bin,Pan Wei. Algorithm of seeking precise

refractive index value of spacer for controlling angle-tuned
filter' polarization character-istics[ J]. Acta Optica Sinica,
2005,25(5) ;707 —=711. (in Chinese)

F, R WS RE VR IR G i A4 ] B 1] B
Prih R F AL L] Ot 2 2% 4k, 2005, 25 (5)
707 -711.

[5] Gu Peifu,Bai Shengyuan, Li Hai- feng, et al. Design of
DWDM thin-film inter-ference filter[ J ]. Acta Optica Sini-
ca,2002,22(7) :794 —797. (in Chinese)

R, TG, 2 e 0, 5. 5 48 B3 o3 AR 2 o
B2 98 e A BBt [T ] otaA 4Rk, 2002,22(7)
794 -797.

[6] A J Thelen. Design of Optical Interference Coatings[ M ].
New York : McGraw Hill, 1989 .10.

[7] Baumeister P. Bandpass design-application to non-normal
Inci-dence[ J]. Appl. Opt. ,1992,31(4) ;504 —512.

[8] P W Baumeister. Transmission and degree of polarization
of quarterwave stacks at nonnormal incidence [ J]. Opt.
Acta. ,1961(8) :105 - 119.

[9] P W Baumeister. Optical coating technology. Lecture notes
for the five-day short course engineering 823. 17 at the
UCLA Extension[ C]. University of California. Los Angel-
es. 14 January. ,1991.7.

[10] A F Turner. Infrared transmission filters [ C ]//Quarterly
technical report number 5 of contract DA-44-009-eng-
1113 with US Army Engineer Research and Develop-ment
Laborateries Fort Belvoir VA. Published by Bausch and
Lomb, Rochester Ny, July,1953.

[11] S D Smith. Design of multiplayer Filters by considering
two effective interfaces[ J].J Opt Soc Am,1958,48:43 -
50.

[12] A J Thelen. Equivalent layers in multilayer filters[ J]. J
Opt Soc Am. ,1966,56:1533 - 1538.

[13] J S seeley. Synthesis of interference filters[ J]. Phy Soc.
(London) ,1961,78 :998 — 1008.





