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Optical crystal depolarizer to enhance two-dimensional disorderly
distribution of SOP
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Abstract: In order to solve the problems of polarization zonal distribution of optical state of polarization
(SOP) in the output light of wedge-shaped depolarizer, an optical crystal depolarizer with high disorderly
distribution of SOP on the cross section of output light was designed and built. The optical crystal
depolarizer combined many more crystal slope structures and optical axes to make the polarization change
in light plane and to improve depolarizing efficiency. The simulation and experiments showed that the
polarization zonal distribution of output light was weaken obviously and the uniformity of depolarization
was improved on the transverse plane of light. The more intricately both crystal slope structures and
optical axes were combined, the more disorderly the polarization distribution of the depolarizer would be,
and the better the depolarization effect would be.
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Fig.1 Light intensity distribution of output light on cross plane of
light after a double wedge optical crystal depolarizer and

a polarization analyzer
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Fig.2 Sketch of double wedge optical crystal depolarizer
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Fig.3 Setup of experiments in simulation to calculate the degree

of polarization
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Fig.4 Simulation picture of distribution of state of polarization
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Fig.5 Simulation picture of distribution of light intensity
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Fig.6 Sketch of three-wedge optical crystal depolarizer

MR E 6 7T LIIB R RIR &t 1.2 .3 = Hob i
XD ARG FEIR B &1(X,Y) . &(X,Y) . (X, y) iR .

sl(x,y)zzT“AnLl(x,y)z-zT“An-ytana
sZ(x,y)=2T“AnL2(x,y)=2T“An-ytana%An-xtana (6)
83(X,Y)=2T“TAn L3(x,y)=2T“TAn-xtana

SHOEBOERM A A TR S AROER 1.2
3 (G H T 1 5 xoy FTSEAT, SR GHE 1 ARy
X B ), SRR 2 B EITY B2 y=x Jr e (EI 5 x
iﬁhﬁi%ﬁa) LA AROEHE 3 R Z y=—x J I (]
5 x iﬂaﬁi—%ﬁa),ﬁnl@ THi R,

y

7 ZDURR A R i 45 10 el 4 5 J7 5K
Fig.7 Combination of optical axes in a three wedge optical

crystal depolarizer
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Fig.8 Schematic diagram of a six wedge optical crystal depolarizer
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Fig.9 Combination of optical axes in a six-wedge optical crystal

depolarizer

R a(15° < a<20a), A dfhik 17,27, 3" e
w5y #5300 a 45- o 45+a,

FIH ASAP S22 T, X 7S A4 A iR
1B O i ) AR I ROR AT 05 B B, B I IR 25 1 25
(8] 53 A1 FRAG: At f OG5 o0 A, S AN &l 10 A& 11 i
7N, B 10 L 22 R T M I3 45 3 7R X6 i 5 () sk A
FR 4 IR G AR G R B i B D' IR A FLTH AR
SEILFRW]3E T AR g8 1 4G R AR A B RO
B ) A AR TS AL, AT AR 55 O o )l i S A%
TR —B0E oA o B IS 10 S SO TE 38 6 1 Y
RE % S B m IR A TE — 4807 m 1Y T Fp 284k, SRIEAR IR
Sy AW U, A SR T e R A 1 2 ] A 2
A, AT 0 T O IR  TT A

10 i 41 2573 A 5 B om B

Fig.10 Simulation picture of distribution of state of polarization

11 KA 5 1 6 43 A 5
Fig.11 Simulation picture of distribution of light intensity after

analyzer

3 XWERES

B RIE T 2 20 & S AR 8%, 5 1
Pl 12 S5 %% B o S HEAT T A SEEI K Y 1064 nm



% 54

T WE B BRSZHERLS ARG RT HKRERE 1263

i1 632.8 nm AL Oy 1A I U5 (1% 632.8 nm
1 ST B R TG

o O G 0 AR R 0
L2 6 mm 0 2 4 A5 T I H A e 4
1A G PR RS AT 0B A B AR RS, M A
SO O 7 1 53 0 R T U T A9 D
55 1 0 AT R e, 5/ 11 E3 ) L,
U i P=- oo o[ 5o L KB

Imax min

S5 53 A7 A A3 AT I A1 25 19 25 8] 43 A 5 5L . 632.8 nm
ASFHE B2 BOEAR | =6 PUeEE AR N
JERLLL A AR i 75 5 1) D I B RS O J5 D' R 43 AT
S LE RN 1K 2 iR,

Beam Beam
Laser expanders S}f;lnsk
Polarizer Depolarizer Analyzer Viewing

screen

Pl 12 i I B2 00 50 s IR 7285 WL 52 o 2 /s TR T
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observation of SOP
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Tab.1 Test results of degree of polarization for
multiplex wedge optical crystal depolarizer
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Tab.2 Comparison of depolarization effect of
depolarizers with different numbers of

optical wedges

Incident Two-wedge Three-wedge Five-wedge  Six-wedge

direction combination combination combination combination
) .
. .
© .
> .

P 0° 30° 50° 70° 90°

lm/au  173.9 174.3 176.8 177.7 174.1

Three-wedge oy 167.0 167.2 166.5 168.1 169.1

combination
P/% 2.024 1991 3.000 2.776 1.475
lw/au  155.8 157.4 157.6 155.2 155.5
Four-wedge
L lnin/au  149.5 150.3 151.4 150.7 149.9
combination
P/% 2.064 2.307 2.967 1.700 1.834
lw/au 156.8 156.4 158.6 157.3 157.5
Five-wedge
L. Ino/au  151.0 151.2 152.7 151.6 151.7
combination
P/% 1.884 1.691 1.895 1.845 1.876
lw/au  138.6 140.2 139.6 138.7 138.8
Shcwedge o 1352 136.5 1355 134.6 134.5
combination

P/% 1.242 1.337 1.490 1.500 1.573
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