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Simulation analysis of optical property of uniaxial crystal F-P filters

TANG Xiong, YAO Lanfang
(School of Science, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: To calculate the optical properties of uniaxial crystal F-P filters, with theoretical analysis, the boundary
condition of the electric field of the film at the interface of ordinary light and extraordinary light, vertically from the optical
axial to the incident plane of single uniaxial crystal film, and the phase of the electric field of the film at the interface were
analyzed. The calculating method of reflectivity and transmission of single crystal film was obtained. After the simulation of
optical property of uniaxial crystal F-P filter, the data of the filter transmission changing with the optical axis direction was
obtained. The results show that optical axis rotation angle has obvious effect on the transmission peak of F-P filter.
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Fig. 1  Vector relationship between E and H in the uniaxial crystal thin

film when light incident normally
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Fig.2 Transmission spectrum of s-polarization and p-polarization in ZnS
thin film
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Fig.3  Transmission spectrum of s-polarization and p-polarization in

LiNbOj; thin film
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Fig.4 Peak transmission of F-P filter whose cavity is ZnS changing with

the rotation angle of optical axis
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Table 1  The parameters of transmission peaks of F-P filter whose cavity

is ZnS

¢ =0° ¢ =30° ¢ =60° ¢ =90°

transmission peak

852.10  851.40 850.04  849.34

wavelength A /nm
transmission peak T, 0.953 0.953 0.953 0.953
half peak breadth 2AA/nm 1.668 1.711 1.732 1.760
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Fig.5 Peak transmission of F-P filter whose cavity is LiNbO; changing

with the rotation angle of optical axis
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Table 2 The parameters of peak transmission of a F-P filter whose cavity

is LiNbO;

¢ =0° ¢ =30° ¢=60°  ¢=90°

transmission

845.125 847.947
peak wavelength A /nm

853.849 856.821

peak transmission T, 0.958 0.958 0.958 0.958
half peak breadth 2AA/nm 1.667 1.667 1.668 1.668

MIELS 5322 dnl LI Y, RO 0 e % £
M OAZAEE 90° , Y F 14 375 S e e {15 3 7 5
JEFEAA S A AR, 15 55 0 14 TR O I 1) R T
284k

Fe AN, AT AR B LR 458 (1) F-
P IESE R B AN I 1E 5 b fod A3 2 97 B
dnA, 2 HOERIIER: f I\ 0° S AL FI 90° , gt A 1) 125
SPPUGE AEAEL 15 T80 7 B8 P AR AN 5 (2) JEEAA O I
PRI, SCHRIERS F DN 0°ZZ (L3 90° 375 Sy e rh LV IS
I RT3 Tl A A 5 2 PR B A AR 3 S 0 s




$38 4% H3H

REOME UK A A F-P S A A BT 421

WA R 5 1 224k 5 (3) Sl e e M A2 A A [
FO A RE I A O R PR B ) DB 06 A 3 S D v B AR
PR JE L (A A AL B 98O P B S e rp D AR
PO BER, J PR A IR 4 A A 2 3 B3 3 ) 25 (L LU A
Az PN

AR T 8 R 3 e A A i A 1 D' i e
FEFR AR F-P I8 R A8 S I RO IR 5 X Al
RIS FHAECET A5 B 73 BT A S i 10 2 1Y)
WAL TR HT EEE

4 & it

Xof TE AP T 9B B0 A e 0 e 2 e
HEAT T 00 7R B 06 T B S AR TG A R R A
FERHEA FHES T OGRNTE AR T A B B S AT I
NS T U 5B SRR . R T
TEAS SR AT BAAI A GRS e Il I 70 2 6
R =% bt (DS M (W8P 2 P o TR R BT YN
VER IR F-P U806 R 62 ek 5 0650 7 ml 1 56
B0 T8I VR D' Al T 1 D A P 38 S I T TR I
K, ki 0y ISR AL TORE S o DA A
PR BT B IE,

2 £ X #
[1] TANGJF, GUPF, LIUX, et al. Modern optical thin film tech-

nology[ M]. Hangzhou: Zhejiang University Press, 2006 ;: 20-22

(in Chinese) .
[2] SONG Z, LIU L R, ZHOU Y, et al. Reflection and transmission

[3]

(4]

(6]

(7]

[10]

(1]

[12]

of extraordinary beam at uniaxial crystal surfaces[ J]. Acta Optica
Sanica, 2004, 24(12) : 1701-1704 (in Chinese).
WANG LY, GUW, BAN W H, et al. Phase characteristics of p-
polarized light reflecting and refracting at the uniaxial crystal sur-
face[ J]. Acta Photonica Sinica, 2010, 39 (8); 1481-1486 (in
Chinese) .
PEI F F, CHEN X Y. Transmission of a beam at crystal surfaces:
the optical axis orientation arbitrary[ J]. Optical Technique, 2009,
35(2) : 180-185(in Chinese).
YANG T, JING HM, LIU D H. An improved description of Jones
vectors of the electric fields of incident and refracted rays in a bire-
fringent plate[ J]. Journal of Optics, 2006,A8(3) : 295-299.
MU X, FU X H, ZHAO Y, et al. Design and manufacture inter-
ference filter applied in criminal investigation and test optical sys-
tem[ J]. Acta Photonica Sinica, 2011, 40(2) : 259262 (in Chi-
nese ).
ZHANG H F, ZHENG J P, ZHU R J. Analysis of transmission
characteristics of 1-D ternary magnetized plasma photonic crystal
[J]. Laser Technology, 2012, 36(2) :208-212(in Chines).
YANG T, JING H M, LIU D H. Reflection and transmission at
the front surface of a uniaxial crystal[ J]. Journal of Beijing Nor-
mal University ( Natural Science Edition), 2007, 43(2). 158-
162 (in Chinese).
LIAO Y B. Polarization optics| M]. Beijing: Science Press,2003
70-79(in Chinese) .
BORN M, WOIF E. Principles of optics| M]. New York, USA .
Pergamon Press, 1975:665-674.
CHEN H X, GUPF, LU W G, et al. Superprism effect in thin
film Fabry-Perot filter[ J]. Acta Optica Sinica, 2006, 26 (1) :
158-160 (in Chinese) .
GAO W J, LIANG L. Studty on characteristics of 1-D ternary
photonic crystal containing gain medium defect layer[ J]. Laser
Technology, 2013, 37(2) : 147-150(in Chinese).



