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Temperature features of A/4 optical thin-film phase retarder

YAN Bin, WU Fu-quan, HAO D wan~zhong, ZHANG Xu, B Jia, ZHEN G M eng m eng
( Instiute of LaserResearch Quin Nom alUn wersity Qufu 273165, China)

Abstract W hen the lnearly polarized light is mcident nom ally the transm itted light s phase delay appears the perturbation
along with the change of the tam perature In order to study phase delay abng w ith temperaturé s change chamc teristic nom alized
m easurement w as adopted The resulis ndicated that the transn itted light s phase delay was related to the m enbrane m aterial s
refractive index the stress bew een the m anb rane and base or them embrane and m en brane as well as other facors Research of
the relations beiveen the phase dehy and the temperature change p lays vital practical mle i the expermental preck bn and the
experin ental error analysk

Key words thin filn; refkctive phase shift stucture angk stress temperaure

[1-6]

A4
90° )
1 \/4
; 1 ,
R linearly
Fuiaruud circularly
igh polarized
light
) Fig 1 Ray s transmission in Fresel retarder
[7]
§ :
’ ’ §  cos0 Jsn0-n
tan— = - (1)
’ ’ 2 S]nze
(1980-), ) 6= 2arct cod) “‘S]?e_n (2)
sin 0
* Email fgvu@ mail qfnu edu e , 0

1 2006- 12 19 : 2007-02- 28 n (2)



216

2008 4
6 0 n B=0°,
8 0 1
’ L(§B6) = -1(6)
.2 .2 2 2
sh” —sin 0+ cos — cos 0
. 2 2 .2 2 2
S :@z 2nsinf( cos 00— n sm O+ 1) (3)
"7 (nzsinze— cosze) (rL2 sin’ 0— 1)1/2 ’ 0 ’
(n, ), Se=0 (35 (6 .
c0s0- n’sit0+ 1= 0 (4) 2
2 3 2
Zbaf , ~ 2.0 -
46 95°  TFCALC g 15 { S
0° i G/ <05 = ‘_'_/rf
~ . 0.04
(al) "1/Air 533nm; S
-10 0 10 20 30 40 50
90°, G/(m) 5 (mh) temperature/ C
21/A ir 625tm Fig 3 The rehtion shape beween phase shift s change and temperature
MO, TiD,, SO, ALO; h . (20C ~
T Dz, 1 SDQ, m a 28°C ) ’
MO  ALO; 5C - 10C ,
; 28C 50C ,
2
21 22
2 , L , Po, Py
igelippnpgn % ’
source| /] ! 1S & L r.: g
L PR, P R W -
Fig 2 Schanatic plan ofmeasure principle 0° G /( al) A ir
, Ro A4 , R« , W  Wol (
las ton , D1, D, , R, +Q0 %% )
’ 2 2 4
- 20°~ 80°, Q o1° ,
0.54 by
’ Y| O J— s o
I (6 0 B) B . \
12 (6 e B) [ 8-10] 'E -().54
2-1.0
Bl 172 - 1.5 \
B8R 0+ )L (55 0) 2§
L(§BO)= - (5) 500 550 iﬁonmr 650 ~ 700
wav t
h(580)L(580+2) B
2 Fig 4 Phaseshifi s change bllov with the change of coatingmaternld s re
0 P, x B W fractive index 1— two materil s refractive index changed 2—one
’ ’ materinl s ndex changed, 3—material s refrative ndex changed
X N 1
x B+ /2
, 2
, 5 C
, 1
P, X a
2 3



A4

217

23

2 4

32 2
[11]
6 (4)
0
; 40m n~ 60m
30m n

[1]

[2]

[ 3]

[4]

[ 5]

[ 6]

[7]

[ 8]

[9]

[ 10]

[ 1]

JANG H I, WANG Z P. Tenperaure features of reflectiorr ndu ced
retard ance of pohriation-preserving reflecting mediun layer [ J].
Joumal of Habin Eng neerng Unwersity 200§ 27( 4): 305307 ( n
Chnese).
JANG H I, WANG Z P, LIQ B et al Theoretical study of effect of
tem perature features of po hrrzatior preserv ing refkecting hyer on ser
sitivity of Buk G lass optical current transfom ers [ J]. A cta Photonica
Sinica 2004 33(12): 1453-1455( n Chinese).
LIH X, WU FQ, SHU F F The efect of tanperature on th e polarizing
prims [ J]. Laser T echnology, 2004, 28( 3): 266-269 ( in Chinese).
JA Zh A, QIAO X G, LIM, et al The mnfluence of tan perature on re
flected w avelength shift of fiber Bragg gratings [ J]. Laser Technology
2004 28(3): 309-311( in Chinese).
WEIX Q, ZHENG Q G, WU X G, etal Flicuation characteristic of
m aterial tem perature and hser pover [ J]. LaserT echnology, 2000, 24
(3): 292-296( in Chinese).
HAO D Zh, WU F Q, KONG W ] The design and test of thin film po
larizing bean s litting prisn [ J]. Laser Techno bgy 2004, 28( 4):
401-403 ( in Chinese).
BORN M, WOLT E. Principles of optics [M ]. Beijing Science Press
1978 7477( in Chinese).
HAO D Zh L1G H, WU F Q. Intelligentzed m easurem ent of optical
phase retardaton [ J]. Chinese Joumel of Lasers 2005 32( 10 ):
1411-1414( in Chinese).
HUANG JB, ZHANG D W, ZHANG D P, et al Investigation on p ropr
erties of reflection phase retarder [ J]. Chinese Joumel of Lasers
2003 32(6): 761-764( in Chinese).
ZHAO Q I, WU F Q. T esting research of ach ram atics phase retarder
s spectral character [ J]. Spectroscopy and Spectral Analyss 2003
23( 1): 28-30( in Chinese).
NIXW, LU JHE A Zh et al Sudy of dan agem ech ansm of optical
dielectric film by hich power laser [ J]. LaserT echnology, 1994 18
(6): 348-351( in Chinese).



