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A fresnel rhomb- type phase retarder
insensitive to the incident angle

Wang Xia, Wu Fuquan, Shao Weidong
(Institute of Laser, Qufu Normal University, Q ufu, 273165)

Abstract: This paper presents a fresnel rhomb-type phase retarders that is much highly insensitive
to the incident angle. It is based on the properly choosed optical material and internal reflection angle. It
shows that the device is stable within 0.3 of 9 for i £2. 5, which is nearly one sixth of the ordinary
fresnel rhomb phase retarders variation.

Key words: achromatic phase retarders  incidente angle  total internal reflection angle

refractive- index @

AB-1, AD-2'"-2
, N4
i AD-1 ,
AB1 , L17.5 ,
6, 9 K
1

45° , P




28 2000 2
[,
tg( &/2) = cosO Jn’sin®0— 1/(nsin®0) = cos® Jsin’0— 1/ n’/sin’0 (1)
, 0 p s , (6= &- &), 0 ,n
, , 8 0
[3]
> 60 — , 1 1 n 80
2 5 1T
£ w04 - ’
T 30— —n=1.50_ ’
ERRYINIRN " iy
% 10 { B =170 8max 8maus )
= 0 l l (
30 40 5S¢ 60 70 80
reflection angie(deg) ( §_e) ); )
Fig. 1 Retardant O versus total
intemat reflection angles O ’
0 for refractive index
values n 0 ,
[4]
2
2.1
s n=1.4987
N4 a =5].85°
NA ( Fig. 2 New fresnel thomb type phase
2) 5= 45°+ € retarder for n = 1. 4987,
e o0’ (1) a= 51.85
: n2(02+ l)sin46— (n2+ l)sin29+ 1= 0 (2)
, = tgz( 45°+ §) sin” 0 n
sin0= /n'+ 12 00" - 2072+ D+ 1]/[20°(5+ 1) ] (3)
n > ) , (3) 0
n , 8= 45+ € 0
8= 45+ € no, n< no ,
45°+ € no no, :n'-2n°(2+ D+ 1= 0 (4)
n?= [202¢2+ 1)+ J4(2e2+ 1)2- 4]/2 (5)
2e 0.3, 8= 45+ 0. 15°= 45.15°, 6= 45.15° (5) R
, no= 1.4987 , K1
8= 45.15 ny (3) s Bo= 51.72° ( 60)
, a 51.85
2.2
i 2.5 AD :
sin2.5” = 1.4987sin( AB), AO= 1.67 (6)



24 1 N4 29
i 2.5 . 3 .
’é:’l 92.0 92.0
§ Thea ——the new device ’
E 91.0 -"“~‘~‘ """" ordinary FR 9L.0 i2 50 N
E 90.0 =3 90.0
2 RRE 0.3,
; 89.0 b 89.0 /6
: 8s.0l—0 - . . 1\ 88.0
variation of input angle{ deg) K1 600nm 1. 49877
Fig. 3 The total retafdant of the new d('evice for inct 486. Inm 1150nm ,
dence angles i £ 2. 5°, the ordinary Fresnel
rhomb retarder for the same variations of 1.50526~ 1. 4910 ’
incidente angles & drawn for comparison 4 600nm
o —~
, 1 . Ej
= 92.0 92.0
2
5 91.0 91.10
3 g 90.0} 90.0
B
E 89.0 89.0
3.1 & ss.0 L - s £8.0
1.504 1.500 1.49¢6 1.492
) wavelength(nm)
U VWV3101PC Fig. 4 Varition of the retardant with refractive
3 ndex for the new device of Fig. 2
2
( 5).
45°
2
Fig.5 Measuring equipment \_/
1 —light source 2—collimating lens 3 —monochromator ’
4 —semireflect-refract device 5, 10—polarizer 6—sam ple ’
7—analyzer 8—dectect 9—reflectivemirror 11—CPU 1
Table 1 Ted results dependent on incident angle variations and wavelengths
incident angle variation( deg) wavelength( nm)
sample -2 -1 0 1 2 480 656 770 860
I( $= 10mm) 88.7 89.5 90.0 90.3 89.1 91.5 90.5 89.4 89.2
2( ®= 8mm) 89.3 89.8 90.2 90. 1 89.8 91. 4 90.3 90.3 88.9
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Investigation on diffraction efficiency of BOE for beam shaping

Li Qi, Gao Huide, Dong Yunhua, Shen Zuochun, Wang Qi
(Institute of Opto-Electronic, Harbin Institute of Technology, Harbin, 150001)

Abstract: A binary optical element w hich is designed to convert a single mode He-Ne laser beam in-
to a ring-shaped intensity dstribution is investigated experimentally. The measured diffraction efficiency
are compared with numerical calculation when the distance between BOE and the output plane is

changed.
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