F43% £ 128/2023 F£ 6 B/FFR
i 25 N
CEERRIK
23 [A] e ik VA 1] I 35 Dt e I 13 2 AR5 M2 PRI BPE 5
_ﬁ?l:}ﬁﬂ 1.2,3’ ?xxl,\%“’ ]/ﬂjx]tmél,m’ %giﬁl,(i’ %}%1.3, Eiu’ \)}%ﬁ:l,s

U [ B 2 B A IR A R R S B ST B S O S AS S LRI S T, 28 &R 2300315
SrhE B R R KA, LR A 2300265
O e R R Bl G bR S RAF R F SRR, L AR 230031

T T (AR 0 R B4 R 0 BRSOl A A i ik 2EL oK) D A 8 A R AR T i 4 7 5 R o B =
[ia) 24k, T3 45 45 (0 BOBE e BB A2 76 5 U v ] IE BRI H AR B G 4 45 S AR B . B AT R R R LR

G VR AN S R O R o SR T I i 3 5 R A 20 AR T ARG BAT DX [ i R S SO RO RE T TG TS i A i
5 R AN GE B R SRR CR M R R o BR S 2 T ARG AS AR R AR S AR s, BT R G R B ILEAT T

il w9250 . SCER SRR, R G HR I 1% 22 /0 T 0. 060, WiHE s i 2480 Q .U V I 2 12 22 43 1) /N T 0. 052.,0. 035

0. 057, & 25 545 11 7 BRIS 40 M 09 IE # e .
KR WaE; Wk ShEER 2 Ao
FESES TH744 XERFRER A

1 5 5

A T e 4 Bk KA B A R A, X 4 BR AR
Al N A 3 A T T LA E A RS . e iR R D £
AR AR RS e Wy T LA A R A% B e
P W) £ A4S SR FH 43 BE 00 8 7 O 9, 38 R 22 Uk M0 AR g3 b
i R 0 A X 7 B R AR AR B bR 0 R PR E B an
[l B2 B 1 1 R W LA 5% e 0 ) 18 22 7 52 5 I8 B
FGAS [ B} 2 B < RO SRS B ML A 5% T F i 1) 22
£ B AR AR A o 4RI E A A A 7 PR AR X
1z B B AR S Bl 4 B S T 3k R HOCHE A Y E B D
PRAe BA —EMERE . DAL, 3 47 R i 25 O 41 00 2 1k
BR T i i T AR B BRGNS 2003 4F Oka 5
TR TR B Y 23 TR A ) B S e PR R R . Bl
J&i Sparks % 7EBLIE b B 7 B L AT G 4R T R
52 A OGR4 R A D i 8 AR SR i 243 8] B R A ]
PRI 55 58, 34 T OB e, ST A Rk
[Fi] B 2K B2 E A 4R 5 8655 B . Pertenais 45
MO T B2 A OCEL BE R R TR I By R B 5 A R
ZUAMX o o T B B AR R R 3R AR I B R 43 )
EAT T R ) R R RSO 25 Y . H R AR X
25 5] 4 i V8 o O B 00 1 AR A T 9 T2 A v AR U ) D
FHLFI 8 ) A B R 0 B L, Bl D X I R S PR A X

DOI: 10.3788/A0S221952

J5-H 3 L A 0 T £ R T B
M.

S HEF 2 60 45 W 4 900 R 9 T
B T R SRR R A R B
SEHT W T 2 5 AT IX 4 ) R A 0 B
TRV T 2 PR LA TR B G 0 S i
RSB E . RE 2t T R 528 [l 4
3 4 055 B ) L BB B3 2 5 0% £
(i 4 052 0 34 o
2 e R
2.1 iFHER

Sy 52 B0 5 002 ) L 7 G D 9 2 7 o
AT ¢ o2 48 {1 T A5 AR B 3 T R A A
TR R . B LR TR A e L A 3l An —
e — o B S A 389 25 O 16D 5 i
A R 0 | ELIS B T 1T (RS oy
mmmﬁﬁi¢=ﬁﬁﬁgﬂﬁwy

04 S 4 5 05 0 5 4 FLRE TR Stokes
SRR QU 4 R AR5 M I Stokes %6t K
W, o 075 5 3 4 50 26 B 7 R R
IS e LT o Ze . 5Bt — .

KR EHEE: 2022-11-08; 1B B H: 2022-12-02; RAHHA. 2022-12-13; MKLE A% HE: 2023-01-06
HEeWMBE: EHRARBFRSZN S — P EBEB R CHA R4 (U1331111)  E 58 A A TR S 58 5 bR A 1E 7 A0

H”(GJTD-2018-15)
#{E1E¥F . “shli@aiofm.ac.cn

1212007-1


https://dx.doi.org/10.3788/AOS221952
mailto:E-mail:shli@aiofm.ac.cn
mailto:E-mail:shli@aiofm.ac.cn

F43%5 F 128/2023 F£ 6 B/ RFFR

B e
Fig. 1 Single wedge
ol R R R ) TR PR N AR [ O I R SR O
fih #1255 IR RE TE 52, HE A 2 805E 4 A [R] A T A Sl A
o300 5 RO A G A AN 5] 2 BT R B U B AR

5 _ 2nlAntane ﬁfﬁ
I 2 2 v
2nAntane [ d
¢12:‘<+5y)
A 2 . (1)
b= 27An tan 2e (d(y
. p o
2nAntan2e [ d
¢22_A.(2+8y)

Sy ) B 0 e s 1) D' A R A i IR A o A
BeJE A @ B e . S8 R I R G AN 1 3 Y
78 5 5B O AR R 1 RS BR MG 5 BRCRS AL, e
s 9 81 ) A8 Bk vy OUSZ 45 D6 AR R D I P 48, A O 2
JEF Stokes 2 B i 18 1, Bt IR R 3 6 A A
75 558 AR, M TR XA S e #EAT (Bt , e a AE SR

o B 4B o A, — 4ERBOGIEF B, 7 —4E

il e AR 45 S o
&\ 12| | 2 22|
W\ | |
,i_ __________ K 2-1 B ,i_ _____________________

K2 WE&a
Fig. 2 Double combo wedge
slit

perpendicular combo wedge polarizer
to page

diffraction  getecor
grating

\ spatial modulation
o/ dimension
/ \

\ spectral dimension

lens

3 2 AL A T o O % O 0 ek 2R s R
Fig. 3 Schematic diagram of spatial amplitude modulation spectral polarization measurement system
2.2 ABIFERRE TR 1 cos 20 sin 20 0
TE BRALRE B0, A6 O #7120 19 D Bk 1 Mueller R [ A — L|cos20 cos’20 sin20cos20 0|
M AT LR IR " 2| sin20 sin20cos20 sin”26 0
0 0 0 0

Ak 7L R 0, SR BN ¢, 1 BOE R Mueller 45
MEM,(i=1-1,1-2,2-1, 2-2) " 0] LI Fem K

1212007-2



1 0

0 cos’20,+ sin”20; cos ¢,
a 0 cos 26, sin 2(9,(1 — Cos ¢,>

0 sin 20, sin ¢,

sin”20, + cos’20, cos ¢,

F43%5 F 128/2023 F£ 6 B/ FFHR
0 0
cos 20, sin 20,(1 — cos ¢;) —sin 20, sin ¢,

) ° (3)
cos 20, sin ¢,

—cos 20, sin ¢, cos ¢,

A F% V) 45 B 19 Mueller 25 [ M AT Ly PO A4~ R0
BLIE Mueller 55 [ 1 0w $% 5~ Mueller %5 P 20 % 15 21, &
E AP Stokes KR S, =[1 Q@ U V],
SF LR Stokes 2K 4t 2 14 il B B Mueller 5 B FILA SO
Stokes K 1g B A .

Sou= M-Sy o (4)
M=M,"M, .M, M, ,-M, ,

B TR g8 Hae 2Ot 5 B BT LR AR 8 0 (4)
i Stokes % 1 A9 S —A7 , 159 2GR IR 6 5 R R
Lu(y,A)=iI+q(y,A)Q+

u(y,A)eU+v(y, 1)V, (5)

Pl 7 R R R AR R

1=0.5

q(y,A)ZO.S(COS@C_OSZ@*SincbsinZQDSin&?) (6)

u(y, A)=0.5cos 2 sin 20 ’

v(y, )= 10.5(sin®cos 20 + cos @sin 2& sin 20 )
X =0 — ¢12:20 =1 — ¢oso

PR OG5 I8 i 7 B AT LLA S Ot e R s TR 7 B
231N NN s QR B T DAER -4 N N TR R o e [T A = )
JEL BT ek B . AT LA o g3 BT e I AT AN ) 3 (R Y
N AV ] 58 1 > 8 57 ) i 5 FR A
Lu(y )=iI+q(y,)eQ+ uly ) U+ v(y )V
Lu(y)=iel+q(y,)eQ+ uly,) U+ v(y,)V

Vv,

Iom(y;,»)zi-l—’— q(y:;)-Q-f— u(y;;)'U+v(y:a)

Lu(yn)=i I+ gly) Q-+ ulyy) U+ ovlyy)V

(7)
P I 7 R AL AT A SO B R IR A SR 25 B 9
FER B 2 AR BB (W 7 B, T IR B Ay R
2 SR e NSO O i 2 %) i — Pk

3 VAT

3.1 MEERME—E

T e b AR I Ty 58 B R AT R, B iz
7 G X O3 AN TR i Ak A A SO B RE 1 BIVIE B g AR
[ £ Stokes 2% 2 i Hh AN [R] #9638 70 A1 o R T BCIE 2%
PEAT UL, (B £ [ 5 P AT ZS (B L8R AP AE M
LA TR ) i A Stokes 2% o2 iy Hh A [R] 64906 58 23 A, 4
VT

Sml¢SinZ
, (8)
L (y)=1,.(y)
fﬁ: EF' : ian[Il Q U, V1:|T; Siz =

(L Q. U. Vo5 L () Ml L (y) %78 B i B K
T O ER AR, i TR
Lua(y)=isli+q(y)Q +uly)U +v(y)V,
L (y)=iL+q(y) Q.+ u(y)U,+v(y)V,
(9)
K IR H R B g (A) w(A) ()W (6) fin . 4
A ) MK (9) AT .

i A+ g(y)AQ+ uly) AU+ v(y)-AV=0,(10)
KP:AN=L—1;00=Q,—Q; AU=U,—Uy;
AV=V,— V. HTH AR Stokes %K i AN , ff
PLAILAQ. AU AV A & % . Wik B A
[1,qCy),uly),vly) &M et (10) i 7 . FH
Wronskian 1751 X 43 Hr [ 1, g(y), uly), v(y) B AH K
P, Wronskian 1781 20 AT L w Ky
Wil q(y),u(y),viy)]l=

1 q(y) u(y) v(y)
0 dq(y) du(y) doly)
dy dy dy ey
0 d*q(y) d’uly) dzv(‘y) Vye[z, 2}
dy’ dy’ dy’
0 d’q(y) d’uly) d’v(y)
dy’ dy’ dy’

(11)
Wronskian 1781 =X il 23 [8] £57 & /9 22 4k 40 5] 4 (a) fr
7~ Ul B TE 4 T 2 % 4K i Wronskian 17 31 5K 78 X Rz
1) 2 () 5 DX [] P9 AN 2 25 5[] B A T8 5 255 )6
Al 15 3] Wronskian 17 81 3 Bl 3% +< 19 28 46 4n 141 4 (b) B
78, Ul B 7 [ %2 25 8] 4k Wronskian 47 81 2078 XF B 1) 3%
KX EHATERE, FH W Wronskian & B AT LLE Wt
[1,q(y),uly), vly) DELMEM A 30 T (10)
SN BSTBY , RIS 68 TR 2 AS [R] 9 i A D PR 25 45 21 A
Iv) F%) 5 i b o TIE A T PR — 2 O R R A A BT
I PR A ME— 1Y % & 5 5 B X O [R5
PRAMEET .
3.2 NELRNTIH/EE
T T 265 4 fiff 7 M — 1 2 B 2% 78 TG MR P 1 B AL
AT . FEE L A FLSE A o R A AR 2 D g
I R oD e al S I s R I S i v i £
L2 RS bR O A 5 BRI H O SR AR 2 [R) Y 22
F o M AR o BT M S X Stokes 2 B0HRE BT & 1)

=2
w ”rﬁJ o

1212007-3



W()!
=

-0.51

-1.0¢ : . i
-15 -10 -05 0
Yy /mm

05 10 15

$F43% F 12 #1/2023 &£ 6 B/RkZFFR

(b) 0.002

0.001

W)
o

-0.001

-0.002

300 350 400 450 500 550 600
A /mm

K4 H—4k1) Wronskian 175812048 fk . (a) A=546. 07 nm;(b) y=1.5 mm

Fig. 4 Variation of normalized Wronskian determinant. (a) A=546. 07 nm; (b) y=1. 5 mm

[ 7 B — P A AN ] 25 ()67 B Y S B i i1 O 5 (B

FH e i OGRS R OT R MRS o (y, )R, T
AR

Laa(y) =1, (y)+0(y)s (12)

i 5 7 [ P A I, 0 88 b — F R T 1 bk o 22

AR ], PR R S M 7 Al DAY 53 A, W8 P A s o 2 1] LA

E |

(13)

;T:E:EF‘ leo\%ﬂ—:\‘/‘é\j\lﬁ%ﬁc
454 30(5) (AU(12) , I T Fe /) 3¢ 15K fi Stokes
ZHOT LIS F

2

s | L () — Ly (y,) D L) [ T gy Q F o y) U+ uly,)e V
XZ;[ ya(y[) Y } Z{ [ o ] . (14)
FAF B /NG EE S8 ¥ 2 (14) 4390 6 Stokes Z 80K I 8001 4 H oy F 115
[ i~g(y) iuly,) ioly) |  La(y)ei ]
0% (y,) 0" (y,) 0% (y,) 0" (y,) 0% (y,)
ivq(y,) 7 (y.) qCy)euly)  qCy)ev(y) [T LeaCy)eq(y,)
vl 67 (y,) o*(y,) 0 (y,) o () Ql 8 (y,)
,Z ieuly:) qCy)euly,) w’ () uly)eov(y) || U _,Z Lea (yi)euly,) | (15)
8* () 8* () 8* () o*(y) LV o* ()
iev(y,) q(y)ev(y) uly)ev(y,) v (y,) ’ Lea(y:)ev(y,)
8% (y)) 0% (y,) 0% (y;) *(y:) | L ot (y)

MR /N ek R FE B B X ML R o
5 T0 A~ Stokes Z 89 5 22, AE X R TT R R W7
2 o Al LA B AR SR ATH R 4 B b A 4E M oT

11111

Kb, e Rom — A PG R B oc s . = 6)n]
F,qCy ) uly) oy ) B8 =M RBOE X, R LA B
X LT R AR AR R R E X M%TR
PAF A - 7 WALy Ja i IR 80, BB 5 B B an R =X
FITR -

N N
=] fx)dy (16)
— nx
8 0 0 0
N |0 cos40+ 2sind0+ 3 0 0 (17)
326°| 0 0 4 sin*20 0

0 cos4f — 2sin40 + 3

i, 0 9 K6 i 4
455 30(15) (ZC17) AR i R B B, 2E 1 45

F YA Stokes ZEHY IH — AR 22 7390 N

1212007-4



F43%5 F 128/2023 F£ 6 B/ FFHR

1
o(I)=B,'=
[\]101
242
o(Q)=B,'=
N N oo/ cos 40 + 25in4<9+30 (18)
U(U):BSBIZL
Ny *|sin40|
272
o(V)=B,' =
o N o/ cos 40 — 2sin 40 + 3

— BT X T A R CCD B MR T T 25
204 100000 4~ Ht, 7, 45 %1 1000 414 5T I K /Ny, =
0. 0001, Stokes Z ¥4 A~ ff 52 Ji£ Wil i 41 | 7 057 A1 19 728 1k
mE s R, B R, S8 QM VI A E B 43
16 K6 I FA BB 15, 9° 1 74. 1°W) 35 3 5 /M 0. 000124, %
U WA B E B K D A B 457 1) 3k 2 i /N 3
0.00014, H 5l 2 48 v H A 25 [ 2 B, Stokes =
B AN R A O A 1 ] T R B, KO A A 4 90°
i}, Stokes 2 B AU ANl € JE AL

0.0004

[ !
! !
! !
[

00003 | /%

i
i
]
i
(1 i
i
| i
[ i

i
[
i iy
Vi
i

(1 S A G A AN

0.0001 -

0 256 50 75 100 125 150 175

6/
KI5 Stokes ZHUH AN A 13 Bl A fhi 1 #9728 16 17 00

-

Fig. 5 Variation of uncertainty of Stokes parameter with

analyzer angle

4 R R

[ 7 1 A% PR IS ] A 225 T 2 v 38 BN S 9 i s
DGR AR HE ST A N AN A ik R AR 2E Ok SR A A S Y
Stokes Kt , WNF(7) Fras o w0 4 28 9 1) 38 A it
TR 8] ] A5 R A 23 8] 5 ) b AR 7 B i 2R A BEE b
N ] RUBCE JE 55 A, fHR 25 08 2 248 000 4 19 9 B v B2 5
ROTIR /N T 5 A7 PR B B4 8 ] D 5 1 0k SR A A G Y
Stokes Kt o Al iz 73 A1 N AR DR /IN X S 8 ) 2R Y
5 W) Ok B I 38 R/INE N I3 B 1 A [ 19 G D £
WA XS 454> Stokes 2 H i il B3 1 520

B (TG IR

L (y1) i oq(y) wly) vly)|rg

Il 2 J 2 2 2

ou(y)_ i q(y,) uly,) w(y,) Q,(19)
. : . ) . U

L Cyn) i qlyy) ulyy) v(yy) L

Ao, O B PEEIHEFE . A Stokes K 5>
Su=2D-I,,
D=(0"0)'0"’
Ao, D kR R R
KEAE SCHk [ 12 ] 1 i, Stokes 2 B 3 il %50 vT iy
f R 46 5 D W Rom N

4-‘,:(N-2D§)7, (21)

(20)

L, i=(1,Q,U, V). B zERLY Stokes Z 51y
PA IR 2 HR KA 1,8 X
E=JE T E &S (22)
6 25 Tz 0N 2 G0 b s R i ROR BN 1Y AR 1k
0L o MBI SRR Y AR A Ok A, B I ROCR BE N
A B84 00 T B R O B R AT 1, 2 N = 130 B A A 1 41 5L
MR F 0,99, B IS AT 0 B 5K 1Y N R 4 2 i
VR A R R v AR

1.0+
BB 1.0000
g £ 09975}
5 067 =
& £ 0.9950
5]
= 04} 2 09925
= 3]
] 0.9900
100 150 200 250 300 350
0.2 N
0 L

0 50 100 150 200 250 300 350 400
N

16 S 38 2 R I N 8 A1

Fig. 6 Variation of total modulation efficiency with N

MECN = 1001 = 546. 07 nm ¢ k&) 22 4 ) Fn i 95
B B, B A% 3R Stokes S 04 BRI B RS O A 1Y) AR
e AE AN 7 B s o 7 Ca) gl 26 I 78 46 O £ 1Y
AT VR B, S i AR R 67, 17 B Rk R AR N
0. 938, 4 K f FA S 44. 5°HF 3 I8 i 5508 f5 51 4 0. 988
Sk [ 12 ] e 4 30 09 750 22 A 0 4R A (ZIMPOL) Y
SR EI AR R 0. 72, S 3 0 6 v 30 O 4R A (ASP) /9 5
PR R R 0. 88, 5 P HL 2R 21 A R A (TIP) B . 7
il 25 2% R 0. 92, 3¢ BT AF 5 A0 0 S AR 7R R o s
F A UL B T A A R e . B 7(b)
g BRI 7R A I A AT VS LN, 2 EQ . UL V I
Ay SR K R A B 15, 9°.45° 74, 1°K ik B i Kl
0.791.0.662.0. 841, ] LR LB B Q .U . V il i &% F
e K B RG: fin £ B 5 TR S H RS ) R B A /NS 1) 46 i
08 — 30, F 5 1 Stokes Z UMW JH H1 20 % 5 Stokes &
BB 72 B B8 B0IE A G, Stokes 2 801 1 1] 85 5
e LA o 8 A

1212007-5



£ 435 F 12 H9/2023 £ 6 A/FZH

Total efficiency
I
©
>

o
©
S

[=3
©
e

0 25 50 75 100 125 150 175
6/C)

B - :
5} AN A XN
5 0 6 ./' \- /' \
3 VAR U / \
& / \ / \
Lo04F i \ / \
3 i v \
@02t ! L \
LR L \
~4-U \.\ I \
o 'V \/ \
Ot

0 25 50 75 100 125 150 175
6/C)

P73l A 3R B A A A 10 78 AR 1 O () BT AR50 5 (b) Stokes 2 B il 42

Fig. 7

Variation of modulation efficiency with analyzer angle. (a) Total modulation efficiency; (b) modulation efficiency of Stokes

parameters

RS e Ff 8 Ay A5 WS S 9 ) R R R I LS
RN Stokes S E0H il A% B K 0 A8 A0 B0 n 5] 8
JoR o AT LA AN TR) B i 4 X 2808 — 2 52 7R
JIT 7% G L, K R 500 nim B 3 ) 250 B v

(@ 1.000F
0.995t
0.990

&

50985}

Q

& 0.980+

[}

s 0.975f

o

& 0970}
0.965
0.960

A /mm

500 520 540 560 580 600

e Ky 534 nm BB CR G . 8 U 090
IS E ST RGeS
360 4R 5 A6 4 45 R 2 U7 0 2
B TR S HQ.V R

® g.70f
QiR oY
0.60}
£ 0.55]
g

§ 050 ~
c :
2045}

040} 1

ciency

0.35]

500 520 540 560 580 600
A /mm

P8 il A B A Y AR A B o (a) S TR 28035 5 (b) Stokes 2 40 i 0%

Fig. 8

Variation of modulation efficiency with wavelength. (a) Total modulation efficiency; (b) modulation efficiency of Stokes

parameters

5 i I I 2 52 5

G545 LR B BRI 43 BT, R 2 )49 R 9 1 O P O
TSR AL MLAEAT O P 00 o 5SG4TSR AR AL 1Y
G 2 S bRy 1 A TR 4 A T 3k DA R S 5 45
S0 B AN 9 o D BR G R e AR 2R R R BR A 41
B, R 7 A AR AR O 5 AR Y P A A o b SR 3 T
I, 25 ER i AR 9 AR B 0 Y M € IS 40 40 B, 43 £
Tt % Stokes 2 B4 8 H FIA SO B €58, B 5 T R
CCD R G BE . AL h CsEEE S 5N F .

1) JGBE R WAL A 5 bR 52 & AL S A 7
FEIR 2% OGHEES BEH o 20 mm, Hh A — 20 5 SO
BLA R 3° Dkl 4 5yl e /i Dl 45° 135 I A Bk
WA AT 5 28 AL A B R LA Dy 6° Ol S
vyl /R 07901 P A B HR A2 A 1T N o

2) s R W AR A - Pe k8 K N 5 mm, 4 TN
450 nm; fi J& A B 42 F 50 mm, T 4F 9% K A 350~

K9 sems Al
Fig. 9 Schematic diagram of experimental setup

700 nm , ¥R A5 y il f ok 457,
3) TR : DASLA 24 w) 1Y 1M 30 #4511 [ AH L,
Iy BE R R 1024 pixelxX1024 pixel, 1§ 56 K /N K

1212007-6



HF43% F 12 #1/2023 £ 6 B/RkZFFR

12 pmX12 pm,
5.1 RiEHER

ASC T A £ BRORSE R AV S ' B €2 IR 3 5 2H 2R
FEBE AN R B DG B TR AR I e A [ 91 i 45T L 3 ik
DT 78 b oA 1 37 U A R I 25 51 4R T TP 5 1 4 X g
KA W OG5S E bR 7 A B e 0 TR
G IR TG LT v, AR G 4T R R e Ak
TG E TICHL I A RRAE I L AT 8 A, LA S e
i B S AR RO i S A OAR SO AR M AT 1
BEATRE AR , MR A 9 A e R Y L R SR AT VR b
HEEARDCH . HASHOUMIRE R S, =([1, 0, 1, 0 i},
PRI A8 He U 3 1 I s ot B an 1 10 s

8,=[1,0,1,0]

y (-1-1 mm)

1 (380-600 nm)

FITO R R 45 1Y SR ST DB 35 14145

Fig. 10  Spectral image of mercury argon lamp acquired by

detector

R FH e S0 405 3 68 G % A i 2 AT Ak BT 5
SE FFAEGTE 1 o0 PR AL B 5 5 OT 7 5 Z (8] %
KA ET A TR EAT R AETE 208 546. 07 nm 4k FY
A8 e 3 e B pth £, H R B AR bR R SR T S, A B
S WV D' SR

—fitting curve
\ - measured data

160
140}

ol S
50, 510 515 520 525 530 535
Column index

PTG o i i 2k
Fig. 11 Spectral response curve of instrument
B R AT R A B e T LA AR B A PO SR
B IR TR TC 5 HEAT UL IC , 25 2R3k 1w .

®1 PRAGICICE KRR
Table 1 Wavelength-pixel matching relationship

Wavelength /nm Pixel of center peak

404.65 46.97
435.83 151. 20
546.07 519.70

TR S 7R ST R I 0 1 A5 0 25 51045 o6 5 T DL 2
2Rk G AR, R A e/ A e N It K AR o B R AT 1R
S G RN E 12 B .

700 -

650 F

600
g
£ 550}
<

500 -

450
o measured data
fitting curve

0 200 400 600 800 1000
Column index

400 |

P12 SGifsE bn I IH 2k
Fig. 12 Spectral calibration regression line
R AT BDICTE E br 7 2R
A=2.67225e *+j*+ 0.29914«j + 390.59929, (23)
qrp LA EoT S .
5.2 ZE4EER
PO Ry yi=k 1 < VAN & N E 7S e
HIMZR TC P 5 B 2R X N 5C 2R A, 3 i B v 2 ()i
R EHAT IR IC)T 5 B MR I C £ o MR B scrb s
(5) &5 AR 5 el ) 7 RE A 2, 4545 I AR HILAS oo A 1
F9 7 L A7 BB, ASCAS 1) O i 38 o) D7 i T AR Sy
L (y,A)=10.5(I+ sin ®sin 2& - Q + cos 20 - U +
cos @sin 20V ), (24)

L S et — STAMAIANE o A i I
BHRS.=[1, 0, 1, 0 JBY A& Rt , X (24) 0[5 K

2
Lu(y, )= 0.5(1 + Cos;-ﬁy)

. o (25)

 4An(A)tane

W58 2K (25) AT 40, 2 25 i B B oy = AT, b=
(0, 1, 2, -« ) BFXF 7 A9 % OGS AB B K, T B8 A7 75
0, 2 8 T A B 7 A 67 SE 58 2 B I Y SE e, A [ 35
X R B I B T AN [ 33 38 B AN W) % T B R
iy B OGS AR T XS L 1) B A S RIS B RN R A R
W TG Ty S AR E W 13 BN . HEFE
Oy = 0 &b 9 il 452 e A0 7 %E 38 5 HE I b BG4 25 5
M, 1 ) AN ) 90 T e R i H ' i L T 0T I B A 2 (]
o7 B A AT AR T 7 S A A, an &) 13 H SR TR

R e o] DLGE o AR RS S, =1, 0, 1, 0 189
A GF A Ry bR o 5K B 2 0y = 0 &b =5 [a] {37 B B X Lz
AT R IC T R s A ik i e =K T i
KI5 AR BT X R A ATAR T )T 5, R 2 iR o i R
PR AT T, = AN U K Y G R R R T L (R R A

1212007-7



$F43% F 12 #1/2023 &£ 6 B/RkZFFR

Sin=[1, 0, 1; 0]

y (-1-1 mm)

A (380-600 nm)

113 25 ) 4 5 s 25 5]
Fig. 13 Schematic diagram of spatial calibration
482 TR ook, I I s AT 1R OC T 5 482 oy = 0 4k,
T B AR R A R KOG IR AE B A7 R OT 5 W 6y =
+kThE
WAk, 8 2 2 v B Bl IE R DUR E H — MR T
Xf N A () AE B BE B, AT 45 Hh A ) 4E i AR 7 B
B2
_1— 482
Y 0.0573”
A, i WATBRITFE S .

(26)

5.3 LWHR

P I 6 U8 H B3 B R 4R R 40, 4% B — o R R
Ii] B8 2% 20 s B v 45 21 AS T i 41 285 B9 GOl , 28 1 AU A
PR o O A5 ) 5 E a1 14 TR .

XoF fin A AN T i A 285 5606 77 A 0 R o B 1
PRI N 546. 07 nm 100 AN AN ] 25 [A] 457 & 118 90 i) o 5
B, e 50 (7) F 2 I o 5 R, R e /s 3 vk A 0
Stokes & & , A W) #ii A 1Y Stokes &< & %f v 1 il )8 25
N2 3 i .

T4 A Stokes 2 1 A [] st fige 81 110 152 22 fAL R
i), % 4 25 T 3% & A Stokes 2 B i K f# I
W2

Fe A g5 AR A I PR B2 I 5 1% 25 /N T 0. 06,
QB EiR2ZE/NT 0.052, Ur i iR ZE/NT
0.035, Vars iR 22/NF 0. 057, 78 LR S5 &
LU I RS B B T Q Ay AV i 1
SR RS B Serh e b TR, MR e A A R SR 45°
BF, U 43 i 0 1 2008 & T Q 43 i Al V43 it 9 9] il 2%
&, HAE 500~600 nm B K1 F Y U 43 5 0 78 il 5%
R & T Qi M V4, L 25 B 5 B o i
AW A UL T BRI 40 A O IE B o

®2 ZENAEARITILE K &

Table 2 Spatial location-pixel matching relationship

dy /nm 5T AT 3T 2T T 0 —T —2T —3T —4T —5T

435. 83 446 453 461 468 475 482 490 497 504 511 518

576.96 430 441 451 461 471 481 491 501 511 521 531

680. 00 425 436 448 459 471 482 495 507 519 531 542
8,=11,1,0,0] 8,=[1,0, 1,0]

y (-1-1 mm)

8, =[1, 0.940, 0.342, 0]

y (-1-1 mm)

8, =[1, 0.766, 0.643, 0]

y (-1-1 mm)

A (500-680 nm)

S, =[1, 0.500, 0.866, 0]

S, =[1, 0.174, 0.984, 0]

1 (500-680 nm)

A 14 S50 50 A

Fig. 14 Diagram of experimental data
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Table 3 Demodulation results of incident Stokes vector

Demodulated Stokes vector
[1,0.948, 0.012, 0.057]
[1,0.896, 0.328, 0.048]
[1,0.714, 0.610, 0.036]
[1,0.467, 0.839, 0.029]
[1,0.140, 0.951, 0.034]
[1,0.037, 0.965, 0.041]

Incident Stokes vector
[1,1,0,0]
[1,0.940, 0.342, 0]
[1,0.766, 0.643, 0]
[1,0.500, 0.866, 0]
[1,0.174, 0.984, 0]
[1,0,1,0]

x4 IR

Table 4 Demodulation error

DolLP Q U \%4
0.060 0.052 0.035 0.057

Error term

Maximum error
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Abstract

Aerosols are an important part of the global atmosphere and have a great effect on global climate change and human health.
Polarization detection technology has important applications in the monitoring of atmospheric aerosols. Traditional
polarization measurement instruments use the time-sharing measurement method to obtain the polarization information of
the target by changing the relative positions of the analyzer and modulator multiple times. It is difficult to accurately
determine the polarization information of the target by the time-sharing measurement approach when the target to be
measured and the instrument are in the state of rapid relative motion. This study reports a polarization measurement method
based on spatial amplitude modulation, which modulates the polarization information of the incident light to the spatial
dimension through a polarization modulation module composed of a combo wedge and a polarizer. The module is combined
with the dispersion module to disperse the incident light, and thus, the polarization information and spectral information of

the target can be obtained simultaneously in a single measurement. In addition, the structure is stable without moving parts.

Methods Firstly, the measurement principle of the system is introduced, and the modulation and demodulation equations
of the system are derived. Then, the system's ability to distinguish incident light with different polarization states is
demonstrated through the analysis of the demodulation equation, and the effect of the analyzer angle on the uncertainty of
the measurement results is evaluated. After that, the effect of the amount of demodulated data on the overall modulation
efficiency of the system is analyzed, and the effect of the analyzer angle on the modulation efficiency of Stokes parameters
is evaluated. Finally, the system's calibration method of spatial and spectral dimensions is given, and the polarization

measurement experiment is carried out with the system's principle prototype.

Results and Discussions The uncertainties of the Stokes parameters Q and V reach the minimum value of 0. 000124 at
the analyzer angle of 15. 9 and 74.1°, respectively, and the uncertainty of the Stokes parameter U reaches the minimum
value of 0. 00014 at the analyzer angle of 45° (Fig. 5). The overall modulation efficiency of the system is greater than 0. 99
when the amount of demodulated data is greater than 130 (Fig. 6). The impact of the analyzer angle on the modulation
efficiency of Stokes parameters is analyzed at the wavelength of 546.07 nm. The modulation efficiencies of Stokes
parameters Q, U, and V reach the maximum values of 0. 791, 0. 662, and 0. 841 when the analyzer angles are 15.9°, 45°,
and 74. 17, respectively (Fig. 7). The effect of wavelength on the modulation efficiency of Stokes parameters is analyzed at
the analyzer angle of 45°, and the modulation efficiency of the Stokes parameters U is always higher than those of the
Stokes parameters Q and V in the wavelength range from 500 nm to 600 nm (Fig. 8). The experimental results show that
the measurement error of the degree of polarization of the system is less than 0. 060, and the measurement errors of the
Stokes parameters Q, U, and V are less than 0. 052, 0. 035, and 0. 057, respectively (Table 4). The measurement results

illustrate the correctness of the theoretical analysis.

Conclusions  The article introduces the basic principle of the polarization measurement technique based on spatial
amplitude modulation and gives the modulation and demodulation equations of the system. The system's ability to
distinguish incident light with different polarization states is demonstrated through demodulation equation analysis, and the
effect of the analyzer angle on the uncertainty of the measurement results and the modulation efficiency of the system is
evaluated. An experimental device is built for polarization measurement experiments, and the system's calibration method
of spatial and spectral dimensions is given. The experimental results are accurate to a certain extent and illustrate the
correctness of the theoretical analysis. The work proves the feasibility of spectral polarization measurement technology

based on spatial amplitude modulation. It is expected to be applied to atmospheric aerosol detection tasks in the future.

Key words measurement; polarization; spatial modulation; combo wedge

1212007-10



	1　引        言
	2　测量原理
	2.1　调制模块
	2.2　调制和解调方程

	3　解调分析
	3.1　测量结果的唯一性
	3.2　测量结果的不确定度

	4　调制效率
	5　偏振测量实验
	5.1　光谱维定标
	5.2　空间维定标
	5.3　实验结果

	6　结        论

