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Abstract In order to make the spatial amplitude modulation polarization spectrometer have the minimum sensitivity to the
system error, we take the condition number of the measurement matrix as the objective function, and use the genetic algorithm
to simulate and analyze the optimal combination of the double composite optical wedge crystal axis azimuth and the polarizer
azimuth in the modulation module of the instrument, and give the corresponding optimal angle combination. With the
measurement accuracy of the degree of polarization as the evaluation function, the simulation experiment is carried out for a
variety of different angle combinations within the given device error range. Simulation results show that According to the
simulation results, when the measurement matrix condition number of the instrument angle parameter combination is 1. 733,
there is a 98% chance that the polarization degree measurement accuracy will be better than 0. 01, this probability is 23% and
64% higher than the probability for the angle parameter combination with the measurement matrix condition number of 1. 966
and 3. 257, respectively. This study provides a theoretical basis for the design and selection of the parameters of the spatial
amplitude modulation polarization spectrometer components.

Key words measurement; polarization; spatial modulation; combo wedge; condition number

] . FUT e i e B ok B B AT 43 Sy B ] ] ) 28
= 225 [01] 8] 11 750 60 S 1 80 fh) 260 4500 S o] A 9 o R 2
T AF R A U5 R I R AE A SRS B T T2 O 0 R R R R i A S B 7 4 RE A AT

Wi B E . 2022-05-05; &E HHE. 2022-06-08; RABHEA. 2022-06-28; MEEEXZBH: 2022-07-08

EE&WB: BRAS/PFIES TR & — h ERHERER G 340 B (UL331111) . F Sl # 5%8 AA TR0/ 554 B b & 18 [
BRI H " (GJTD-2018-15)

EIE{EE . “shli@aiofm.ac.cn

1912003-1


https://dx.doi.org/10.3788/LOP221505
mailto:E-mail:shli@aiofm.ac.cn
mailto:E-mail:shli@aiofm.ac.cn

SR, 75 i i 00 i ASC 2% ) 5 e b 4% 2O s e R 22
R A7 2 PR AR S8 000 0 52, DR ok i3 A Ak A 4%
9 2 B A I o R G ) R 22 R R B /M — LT i IR
) A B 1) 5 B B R 2 — 0 Ambirajan 57 p
590 LA 22 e 0 R 149 47 97 X R A A% A B /MR B
P BRI, R DU 73 22— R - e B A A A 28 A A A3 £ g A4
T ¥ e % FA BEAT AR AL . Sabatke 5543 3] LA & G2
e R 0 4T 90 SR R N A AU T 22 B /R H A eR R
X AT i 2 S S 45 - 1] S i D - B A AR AR AT S B AL
A5 3 T R O E 3 R DO A S SR 2R BERE AR R . Aas S
DA 22 G0 I B R ¥ 2% 1R B0 /M D A B R, 0 3 T
s A 8 B 3R 5% 14 30T 1 A 22 58 18 i 4k A 1 S Bk AT I
A, 40 HH VRt T 7 S SR 4 1) i I T A5 A R B L T A
Hu S5 DLZR G0 I ek 5 B 45 R M08 /I o B b bR B, X
TR BE VU5 2 — B 7 A9 i Pk A #4230 4 e
S O 41 A A9 2 B AT O AL, 45 20 09 A 4k R B B D7
BLAf o FRTET X O 9 A2 A B S B R F 50 22
VLI 7 2 O i 72 7 A I A 40 3l 0 A O BEE R A, HL
AR v T T A A IR A R L E e i Bk 2 A AT A I A
FE SR i 7 i PR ASC L, 6T 2 18] 4% 0 3 ) 28 i 9 O'C 3 A
il B e £ 8 2 BOA A B A S 9 i R WL ARGE o (R

slit combo wedge polarizer

i

lens

diffraction
grating detecor

F605FE 19H/2023 £ 10 B/BAEXEFEHRE
SR T ARUEZS (8] 1 ] D I ' 15 S A 00 e R R A
T 7% 40 b XoF 25 () 4 i 9180 1 0 48 ' 135 S0 90 1 AR B - XL 5
GG AR AR 0 AR B S BT A

A SCE AT 23 )4 W 9] 1 s 48 6 335 43 0 0
B, SR T DL sE J7 AR B 3l 3 B Dy BOR SRRl 2R AT 9
J&  UE WY T 5 ] e e R i O B O 1 5O B B 0 g 15 2
55 g SR AR BONE T, DL R R R R
H bR bR AL, SR T 35t A 55 1 - 25 TR 4R e A 1 O 4% ' 1%
A B H - AU A OB R R R AL
oS ARG I 5 000 oG B Ry DA BRI, TE 25 A8 1 AR 1R
250 R A, 6 22 AN [] /N B4 I R I 2 AP T A RE
20 X6 T i A R 0 R B 5 e R AT A TR

2 I B

2 18] 4% 1 ] ] i 41 D' 3% I B R g AN 151 1 R, &
SR i A 8] A AR R G A € B 0 R P i IR 9
) 5% B phy US4 A i IR A 4L A PR 5 18X S
FE SO T 2 B Y I T, GBI IO By 325 B O B O
LB, A T X A S EHEAT (3t , 5 Je A 2 I 4% 1
BT T SRR oA, — AR BOGIER R B 5 — 4R R
P AEE

dimension

y spectral dimension

‘spaﬁal modulating

P12 [l 4 e 80 6 0 5 fi 4 0 &k 2R 4

Fig. 1 Spatial amplitude modulation spectral polarization measurement system
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Table 2 General settings for the genetic algorithm

Property Value
Number of generation 500
Population size 20

Crossover method Two point crossover
Crossover rate /% 90
Selection method Stochastic universal sampling

Mutation rate /% 1.5
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Fig. 3 Flow chart of the genetic algorithm
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Table 3 Optimal angle combination

. ‘91—1/ ‘91—2/ 02—1/ ‘92—2/
No. 6,/() ) “) “) ) Cond

1 101.06  80.65 143.07 143.68 56.36 1.733
2 163. 60 3.04 93.04 120.13 30.13 1.966
3 0

159.55  69.55  42.67 132.67 1.966
45 65.44 155.44 2.32  92.32 1.966
90 159.55  69.55 42.67 132.67 1.966

135 65.44 155.44 2.32  92.32 1.966
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Table 4 Settings for angle combination

O 0 0, 0,/

No.  6,/() ©) ) “) ) Cond
1 101.06 80.65 143.07 143.68 56.36 1.733
2 163. 60 3.04  93.04 120.13 30.13 1.966
3 45 45 135 0 90 3.257
4 7 45 135 0 90 6.248
5 86 45 135 0 90 10.472
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Table 5 Settings for tolerance interval

Element Deviation

Azimuth /(* +0.1

Wedge 1-1 . Zm )
Top angle /(*) +0.01
Wedoe 1.2 Azimuth /(%) +0.1
caee Top angl e/(") +0.01
Zi : +0.1

Wedge 21 Azimuth /()
Top angle /(°) +0.01
zi +0.1

Wedge 2-2 Azimuth /()
Top angle /(*) +0.01
Center error S /mm +0.01

Polarizer of modulation Azimuth /(%) +1
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