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Study on Spectropolarimeter

SHAO Wei-dong, WANG Pei-gang, WANG Gui-ping, ZHENG Qin-bo
(Shanghai Institute of Technical Physics, The Chinese Academy of Sciences, Shanghai 200083, China)

Abstract The paper reports a method and a spectropolarimeter for determining the polarization state of an emitted

or reflected light in terms of its Stokes parameters. The polarization remote data of different objects on the

terrestrical surface were obtaineded from the plane, which will play an important role in developing polarization

remote sensing.
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Fig. 1 Principle diagram of the polarization analysis

o1 cos(2a) sin(2a) 0
M(a) — C(.)S(Za) cos’ (?a) COS(Z(.)() e sin(Za) O (5)
sin(2a)  cos(2a) sin(2a) sin® (2a) 0
L0 0 0 0
r 0 0 0
M) — 0 cos’(2B) +sin’ (2R cosd  cos(2R)sin(28) (1 —cosd) — sin(2B)sind ®
0 cos(2Rsin(2A (1 —cosd)  sin®(28) +cos’ (2B cosd  cos(2B)sind
LO sin(28) sind — cos(2p) sind cosd

WrHE TR B SR — o 1RGSR W KA PR X (D T AR EIE R AT R0 2R 40 A i o

SR RIR N

I[ (&yﬁya) :%

{I+ (Qcos2B+Usin2@)cos2(a— ) +



62 o &5

M ot 30 &

[ (Ucos2B— Qsin2B) cosd + Vsing Jsin2(a — B} (7D
FEBHAEIE DU N X T A/ AU 26 = =/ 2 N7 8 e BURAR M B2 ek 5 170 A AR AR A o il (Rl e = 0

FRIFE AR

L® = 51 +5Q (1 +cosd) ++Ursindf— LV, sin2p (8

AHER B, T AR (8) 2 — P B Ak, ] 5 O

1,(® = Cy + Cye0828+ CycosdB~+ S, sin2B+ Sy sindB (D
X TR — I H AR, BERE A/ P R FRAE— RN UET N(N = 2L, L 5380 R FEE, 4528 NN L (®
B, F] F B e B - A5 46 (Discrete Fourier Transformation) , A 15

Co—=2._ 1
KN 146k +0x
S — 2 1

N 1+6k tom i

S1GE) - cos(K + )
N (10)
gll(ﬁz) e sin(K « ﬁz)

iﬁEPKzoala"'aLaaKj 7\%8?‘%%
SRR TN S
B=G—D N i=1,,N

FEA DT RE (&) FIJ AR (9) Hp = #1 eRBBONT N 1K) R 80, AT

PSR SRS e i 3R
I=20C,—C)

= 4C
< ’ an
U — 454
V —_ ZSQ

MTTA] L, B NSOG8 0] 44 3 H bris
SrEAHrE s S B gE g R (2) B EIA
SRS IR P AR IRAE R 5 B2 A o« ARG

tanZe,

3 iRl RGEME R

3.1 RIRWERS

AT B 7S T8I SRR TR AT 454
.6 NMHEHS S AE DR E, 6 NEER T
LW KA I 0. 67 um, 0. 865 pim, 0. 945 pm, 1. 38
pm, 1. 67 pm f1 2. 15 pm, HoA7 5841 %) 4 40 nm, 50
nm, 30 nm, 100 nm, 120 nm A 100 nm, #B] WLFHIE
Z1 AN TE VL FRRE IR 2% 5 170 6 35k 2141 38 3 0 326
Z i PbS ZLAMEIE: , EATHHRINAR D 4510 1
X102 em « HZ"2W L1 5 X 10 em « Hz'2 W1,
FAMEE AR 44 15 mm, BN 0. 57,
AT LI LT A0 8 5 R L KT 250, 1 3 1 S i E
MR LR T 200,

T A A B A 2, 0k 8 B AR HE
HEA 6 MUY BE RS, EA TR 1T, 78
WG BRIALTE 1 AR A5 B 37 0 ) R e SO 8 10 ==

FAR T HL, BB SE T A 25 6] 73 B 4 (0. 5°)
A UERRALAT Bl 6 A~ 3/4 PR FESl, 52 A E
PR 34T . 1X 6 REr &l HE H B .A/1 B,
Pl as AU R FJm B2 RBFE A AOLILAE R %
AR A% L JE B B AR5 2 OK B, M
A/D Fef)a B AL T s S

choper
—P wp
iEFS Q
—Pp lens polarizer  lens

B2 atimiiRitotes &l
EFS: /7808 s QWD 1/4 I R
Fig. 2 Schematic diagram of spectropolarimeter

EFS; effective field stop; QWP: quarter wave plate
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Fig. 3 Responsive curve of channel two from

system 1208
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Fig. 4 Data from a linearly polarized source at

azimuth zero degree of channel two

F 1 &l 2 EARLER (0. 865 pm)
Table 1 Spectropolarimeter calibration of channel 2 (0. 865um)

Polarization state of incident light Deduced results

a/() P P a/ (") tan2e Error of P

0 0. 99998 1.0099 0.012 0. 01366 0.99%

30 0. 99998 0. 9906 30. 027 0. 00305 0. 94%

60 0. 99998 0. 9938 60. 015 —0.01376 0.62%

90 0. 99998 0. 9943 89. 672 —0. 00426 0.57%

120 0. 99998 0. 9911 120. 214 0. 01302 0.89%

150 0. 99998 0. 9999 150. 388 0. 02752 0.00%

2 ARBAMUNELER LR (EIE2)
Table 2 Comparison of measurement results of different objects (channel 2)
Farmland (reaped) Sand beach Yellow trees Green trees Water surface

P 0. 0984 0. 0416 0. 0461 0. 0373 0. 1356
a/( 132.32 93.09 137.04 128. 36 96. 59
tanZe —0.103 0. 0307 —0. 410 0. 154 0. 0087
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Table 3 Comparision of measurement results of green trees in different bands

670 nm 865 nm 945 nm 1670 nm 2150 nm

P 0. 1269 0.0373 0. 0291 0. 0503 0. 0962
a/( 124. 62 128. 36 127. 85 124. 37 125. 57
tanZe 0. 261 0. 154 —0. 186 —0. 404 —0.174

General notes;

1. All the data in table 2 and table 3 are acquired on condition that the incident radiation coming from the sun at an angle 57, 2°

to the surface normal and the observation direction is parallel to the surface normal,

2. No data for channel 4 in table 3 because of the absorption band of water vapour in 1380 nm,
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