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Study on a Novel Depolarizer Whose Optical Axes are
Fan-Shaped Distribution
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Abstract A novel birefringent depolarizer whose optical axes are fan-shaped distribution is designed. Using the idea
of superposition of transmitted light, the depolarization performance for linearly polarized light is studied. And the
formula of degree of depolarization (D) is obtained. The theory shows that D changes periodically with the vibration
azimuth angle (VAA) of incident light and optical path difference (OPD) on the basis of large enough wedge angle. D
is 100% when VAA takes (N/2)n (N is integer), independent of the OPD. And D is the worst when VAA takes
(2N+1)xn/4. Adjusting the incident angle is adopted to improve D. The experiment results accord with the theory.
And the D value of sample is over 98.84% for any VAA when the incident angle is 4°. So the design is feasible and
the research method is so simple and clear that it can provide a new reference for the study of depolarizer.
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Fig. 1 Depolarizer whose optical axes are fan-shaped distribution. (a) Structure; (b) directions of optical axes
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Fig. 2 Transmitted light spots of different VAAs of linearly polarized light. (a) 0°;(b) 90°; (¢) @
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Fig. 3 Diagram of elliptically polarized light
synthesized by transmitted lights
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Table 1 Degree of depolarization of different

incident angles when VAA is 0°
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—6 —4 —2 0 2 4 6
angle /(%)
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Table 2 Degree of depolarization of different VAAs

when incident angle is 4° in yoz plane

VAA /() 0 20 40 45 60 80 90
D /% 99.27 99.41 99.37 99.24 98.90 98.91 98.98

5 4k e

25 T DY S0 T S Y AR A s ) — OB B3, H
ER Y S TS N NS FiR AT vy
FE G 8 10 fr LA R 5 T 2 B0 2% AR R O 11 32
(R R 30 2ok T 515 0 O MR B 1 M ik
FIIE 4047 6 B L 76 38 i 28 19 B2 A1y ELA 3T 25 KA 19 i
3 AR A O 2 0y {7 s O 2 S A
AL Jr BLFE S (N /2)w i LGB R B AT 3% 100% . R

0916001-5



H |

# ot

ZCAR R AL 2N+ D /4 B, 3B 4 8
22 H32 678 22 52 AR it aB i B2 AT SR /S
FRERFAS 09 T . 38 b S50 WK B A ML BG E T
HOS BT R, Bz B iR e g8 H A N T
A S 43 AT 5 T A L 4 B R S B - R i R R iR
i TR B Y BRI 43T 5 TR TR S K

S X X #

1 James P, McGuire Jr, Russell A Chipman. Analysis of spatial
pseudodepolarizers in imaging systems[ J]. Opt Eng, 1990, 29
(12): 1478—1484.

2 H D Noble, S C McClain, R A Chipman. Mueller matrix roots
depolarization parameters [ J ]. Appl Opt, 2012, 51 (6);
735— 744,

3 Oriol Arteaga, Adolf Canillas. Analytic inversion of the Mueller-
Jones polarization matrices for homogeneous media[ J]. Opt Lett,
2010, 35(4): 559—561.

4 R Ossikovski. Analysis of depolarizing Mueller matrices through

a symmetric decomposition[J]. J Opt Soc Am A, 2009, 26(5):
1109—1118.

5 Razvigor Ossikovski, Clément Fallet, Angelo Pierangelo, et al. .
Experimental implementation and properties of  Stokes
nondiagonalizable depolarizing Mueller matrices[J]. Opt Lett,
2009, 34(7); 974—976.

6 Noé Ortega-Quijanono, Bicher Haj-Ibrahim, Enric Garcia-
Caurel, e al.. Experimental validation of Mueller matrix
differential decomposition [ J]. Opt Express. 2012, 20 (2):
1151—1163.

7 Piotr L Makowski, Marek Z Szymanski, Andrze; W Domanski.
Lyot depolarizer in terms of the theory of coherence-description
for light of any spectrum[]J]. Appl Opt, 2012, 51(5): 626—634.

8 Philippe Reéfrégier, Myriam Zerrad, Claude Amra. Coherence
and polarization properties in speckle of totally depolarized light
scattered by totally depolarizing medial J]. Opt Lett, 2012, 37
(11): 2055—2057.

9 A G Petrashen. Depolarization of radiation upon coherent
excitation [ J ]J.  Optics and Spectroscopy, 2010, 109 (6 ):
829—832.

EERE: % 4

0916001-6



