%47 55 1 Gk AR 2018 41 A
Vol.47 No.1 Infrared and Laser Engineering Jan. 2018

1R R S 1B (U R R IR T 45 B 5 1
Fae 2 INEELE WL E R BEEA N

(. FPEHFREBEFHEIRFLT FEAHFREAATTHFSRERRETELXRE,
B A E 2300315 2. P EAFHAKSE, ZH S 230026)

H OE. ATEN Y RIELENZG MBS, EmIRRNEE LT w2 Wik oL 512 8
RBCHY A e B B ARBIRA 0 B F AR L R T E R TR RS R IR = A,
7 AR AL 5 6 A B R AR IR R, R T TR R IR R R B AE AR PR R LAY 1R 3R 35 0 by
B, B RS T Ik HIEAA R AR R UG 2 T AR IR R 3T VT R 3R B R TR 4 B R B R 3R R
LM B R, EBER R A 460~920 nm oK K TE B 208, 4k I b AU — &89 48 I AR
P e R AR AR 52 )G, AR AT B R e M Z AR IR S TR R 3R R R B N 8 AR E R R B LR AR
ey — Bk, TE L A TR £ R 2% VA N, A B AE T 7 A AL 5 09 1R 3R 35 BUR R 3
AR 0 T AT AR AR T R R I 2 ey TR

KR RIRKEAL; BIBHE; RIRE; RENZHE

FESES: 0433.1 XHEFRER: A DOI: 10.3783/IRLA201847.0123002

Polarization detection accuracy analysis of spectropolarimeter
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Abstract: The accuracy of polarized detection for field-portable spectropolarimeter directly influences the
precision of polarization spectrum of ground object, and thus affects the interpretation accuracy of the
polarized characteristic of targets. A polarization measurement group unit was designed for grating
spectrometer. Then the two kinds of grating spectrometers were transformed into spectropolarimeters.
Based on variable polarization light source, the performances of the two spectropolarimeters were verified.
The polarization sensitivity of the two spectropolarimeters was analyzed at first. The different degree of
polarization spectra output from variable polarization light source was measured using the two
spectropolarimeters. The results show that both of them have polarization sensitivity and the degree of
polarization of output light measured by the two spectropolarimeters are consistent with the theoretical

output of the variable polarization light source. The error between theoretical output and measured results
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are within 2% when the wavelength range is from 460 nm to 920 nm. It verifies that the feasibility of

two spectropolarimeter polarization measurement group unit which could meet the

requirements.

Key words: spectropolarimeter; depolarizer;

0 5|

P4 1 175 2 7E 3R PR W I | R A= SR
HERRG  AORHRR T 5T DL AR ) B 22 A5 S 2L A
IR RN T, SEESE B bR O PR R 1k Y SR s
T5 AR R AZ U B 5T A SR R R 1
15 K] ] Stokes ZHUCR 2B A, ARG AL E 2
L H AR Stokes ZEOR AR H bR 19 i 4 O 1%
f5E . Stokes ZHF4 R 4 H HL A 9 B b 4K, v] LAGE
Tob 0 A B PRI A5 3] 7 e B 0 N >R FH 4 B 1Y)
J7 2 KR I i B ARTE AR 1) s BE A BD
AR HAR Y Stokes Z%%, #E 1M1 K th w4 B | i 41 A
A5 HAAWARAR B, o IXPMmARIE BARBO LR 51T, &
AT 2R N Imrls B,

YE R miRG s 5 BARBUW EZE—3, Wit
FIE A Tt 2 i A1 000 2 0 P G i 6 i A R 9 I 2 1Y
PR — A EAR SR Ay [ R, (2% ARG B 352
M) SE 5 A 45 SR, SCrHR R T H TR G D
P AL, B A 2R B AN A4S e s i A
JETEAS . X ke 1) A F ' 3 A5 P s 4 BBURS M 7 i
P it 2B AR P TR A, ORIE B IR AR G AL
A AR D 1Y o 5T AT 9 i 4 B DG T, A AT a0 i
FES G iy ) — o P4 FE 10, R AR OGS A AE A [H]
AR e A T I A DGR AR SR R, SRR S A FIEE A
S f 6 Y DR B B -5 0T 8 e P B G VR S 1 O i
JFEFSAEAEXT EE, DT AL S s 4 ' 33 A S 1 i B 0
TR BE  BXFR VR AT — e R LRI i AR
TN 58 4 e Al R ' 503 J7 125 1 Jeg BRAE

T

1 RiRIFERNRE

1.1 FlARIRE LR

Al 98 fh PR £ S JE (Variable Polarization Light
Source—IT, VPOLS—IT) 3= Z i A GG I 5 fn = 25 8 7
FRPERAT AL ASHOCIRALHE . 85T B BRI

degree of polarization;

experiment

accuracy of polarization detection

PORMEESRAG, MR 2RO . g = A
i 5 B S L IR Sl ALAS) R v R R IR B 3, O R
SR 37 B 1 A A 6N RN A SRS B ) s Xt
/N 5", 7E 0.46~2 pm JGIE I BN, VPOLS-IT
it 4R 2 9 1 95 BBl A 0~0.72, VPOLS-IT % G 19 316
s 41 Fh WO B SP3BT S R RE B A B
SR i 4 SR FH S 1 O 41 43 B 4SO AR ) A
el AR B 3h A58 FBIAE 0~0.72 N, VPOLS-II 1 %
JEE R S ES T R A 2 RN T 6x107, Rt
VPOLS-II AT LAVE i $i 5t 2% 32 S 2 1 Ot 4 2 b =
ZOEUR 38 1 T ARSI B R e R RS
T A8 e Y RSP b B 3 1Y e #A B, VPOLS-II A L
fiy L AN T 30 R AN () O 1 S 85000 1 LA IR 6ol
PR AV T 5 1 S HE R LI 1

1
1
1
1
1
1
1
o
1
1
L
.

.\
'Vi --
,/

Pl 1 Al 3 285801 4% 4 D L

Fig.1 Principle diagram of polarization state adjusting device
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Fig.2 Sketch of spectropolarimeter
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Tab.1 Specifications of the spectropolarimeter

Spectropo-
Pecitope SVC HR-1024 ASD FieldSpec 4
larimeter
Spectral

pectrd 350-2 500 350-2 500
range/nm
Field of 5 5
view/(°) ' '
<3.2nm, 3501 000
Spectral i, nm 3 nm@700 nm

. <8.5nm, 1000-1 850 nm
resolution
<6.5nm, 1850-2 500 nm

8 nm@1 400/2 100

512 Si, 350-1 000 nm 512 Si,350—1 000 nm
256 InGaAs, 1 000-1 850 nm two InGaAs detectors,
256 expanded InGaAs, TE cooling,
1 850-2 500 nm 1 000-2 500 nm

Detector

Scanning

. ls 100 ms
time

i Hi 00 2 2 R T 2 O IR | T E G e i
J B A2, R A DL R D g 0 85 K S
2 R R RS o R AE G L E 3 R, W
1 F12 2(1 in=2.54 cm) AT AT, PR 7 FEER i #3514 3
A R 5 A 3, TR O T o6 A AL
R, b3 A A0 i 2% 7T AR X % 3, 5% sh 250 s
101 ZI B (0°~360°EE B 1°RI1£R) | %2258 BB 4k
(PR 1] 5 00Xt 5%,

x 2 RIRF RBERSH

Tab.2 Parameters of polarizer and depolarizer

Product model GPM-100-UNC DPU-25
Diameter/in 1.0 1.0
Thickness/mm 2.2 7.35
Spectral range/nm 300-2 700 190-2 500
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Fig.3 Extinction ratio and transmission of polarizer
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Tab.3 Depolarizing results of the depolarizer

P
Wavelength Rotation angle of polarizer

0° 30° 60° 90° 120°  150°

490 nm 1.91% 1.74% 1.51% 1.13% 1.00% 1.79%

670 nm 1.94% 1.76% 1.11% 1.21% 0.95% 1.83%

Broadband  1.62% 1.03% 0.84% 1.05% 0.90% 1.60%
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Fig.4 Standard polarization degree and measurement results with SVC spectropolarimeter without depolarizer
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Fig.5 Standard polarization degree and measurement results with ASD spectropolarimeter without depolarizer
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Tab.5 Statistics of error of ASD

spectropolarimeter’s results
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angle of 15 25 35 45 55 65

VPOLS-II ’ ’ o ’ o ’
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