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Abstract: The achromatic characteristic of polarization modulation module- double combo wedges
modulator was studied, in order to improve the sampling accuracy of spectral polarization data and image
in spatial modulating spectropolarimetry. According to the achromatic principle and the structure of the
double combo wedges , the relationship between the first derivative of the phase retardance of the double
combo wedges modulator and the birefringence and the wedge angle was deduced, which the double
combo wedges modulator was composed by different birefringent crystal materials. The Matlab program
was used to find the optimal combination. Based on the theory, the experimental contrast was carried on
with KDP-Quartz and Quartz-Quartz combination . The experimental results show that the data of the
first-order bright stripe of the KDP-Quartz combination is smaller than that of the Quartz-Quartz
combination. The achromatic characteristic of KDP-Quartz combination is better than that of Quartz-
Quartz combination, which is consistent with the theoretical analysis.

Key words: Polarimetry; Spectrum; Crystal combination; Combo wedge; Spatial modulation;
Achromatic; Birefringence; Wedge angle

OCIS Codes: 260.5430; 260.1440; 120.5410; 120.6200; 160.4670; 300.6550

EL2WB - HRXARBERET RS — P EB B K SCHEA 4 (No. U1331111) F =3 18] 37 il 59 56 3% 1 Pk A% O 5 B AR #F 58 33 25 (No.
KJS1605) % Hj
F—1EE wHHH993 ), &, ﬁ)ﬁ‘f‘m%i = BWFFET7 10 R O AR G 38 B AN AR B TG ML IT . Email : hangiyuel993@163.com
S (BIRAEE) 976 —) , B BIBFSE 58 EEHESE D5 R PR OG5 i BRI B R . Email : shli@aiofm.ac.cn
KRB 2017-07-11; R A Elﬂ,q:2017—o9—22
http : // www .photon .ac .cn

0126001-1



P/ R S 4

0 35

DT i 1R 00 e 52 A SR B A R A G 2 i R AT PP I e R DR Y — BT S AR I B R )T BT MR R
SR BRI A W BE AE S W PR BRI I A AT A R s (] AR R 9 o 2 O i g i 0 R R
IS i 3 TR B 2 B R B % O OGBS L B IR HROLAIE 2003 4F H AR 22 oka B WK AR
TR TT 58 S A i A JL AR A Hh 45 5 W XU S5 A O o 5 52 B0 X 2 1] 20 A 1) [ — AR AN [ i 4 2 ik 9 T i £¢
PIES T BT b B 4 ME 5, SRR L9 et FH 22 11 1 W 080 A ' 3% O 9 D00 3 44 o e S FIOL A (2 R 5 R &
B A i I 8 ) 45 A i D £ 5 VR 7 5 @O ) R A s () 4 D 1], S BT R I AR A AR £ R A
A B o o A 00 RO e Sy A,

2012 4, William Sparks S % BGRB8 ] 5 L 049 B FH AT I 2. T A 91 0 b 7 A 19 2 80
ERERY CREUBURH D | T OCRE Y & JE AR 19 2] 2 51 22 G SE 3R 200 . R I, 2 9 BR I 820 . William: Sparks
A5 N 8Tl A A e A S AR TR DB AR S 7 1) A2 IO B 6 A, A 1P A2 5 8 R 268 119 M 77 1R T 228 38 28
DA SHE 2 OUE S € . P T S0 38 i 94 R 2 [ 7 1) ) R 80 i DA A BB P — 5 A A R SUHT S5 o A 4 47 33
RGPS F T Lk — A A I8 1] 5% , 9B/ N SEE 3 g X 4 K A U % A S URE L 38 B SE 4 B3 (B 22 OR.

AR SC LA €022 BE Dy FE Al 0 A TS TR RA RS TR A2 A 1 52 45 A2 Al I 38 o 45 190 9 €8 22 R 0 L XD T 9 52
B OCHRN 0 22 4 BEAT SERR S UE L OF 5 SE R & R A WF ST A R AT X L, R AR e SO B 2 A
B T A 0 Ul A R S B TR S A 3R I R A RO i AR AR DG e B AT

1 HBBEHEIE

2% 1) 41 0 90 ) ' i v I D00 445 g DL 1 R i B 08 ] S Bl AR €2 8IS o 2L S G v Bl i R S8 4SS e £ £
RCHT 5 it R 525 DG AR ARG O . 7 2 X3 S5 A S 5 DB AR U A W A W, 3R, Bk 2 2 5 DI 9 DG Bl A B T
AP 2 B ST AR A R B AR S

Lens Diffraction Lens Plane array

Slit Combo wedge Polarizer system  grating  system detector

Spectral
=~~~ __dimension

I
/Anodul ating

dimension

1= e R 8 R Ok R AR R SR R

Fig.1 Optical sketch for spatial amplitude modulating spectropolarimetry
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Table 1 Combo wedge achromatic combination and wedge angle
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Number Crystal 1 Crystal 2 Value of X of & = X§&,
1 KDP Calcite 0.5;1;1.5;2;2.5;3
2 KDP MgF2 0.55131.552;2.553
3 KDP Quartz 0.5;1;1.552;2.553
4 Calcite MgF2 0.55131.55252.5;3
5 Calcite Quartz 0.55151.5;2;2.5;3
6 MgF2 Quartz 0.55;1;1.5;2;2.5;3
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Table 2 Value of d¢/dA of birefringent crystal achromatic combination
Number Crystal 1 Crystal 2 Value of d¢/dA of achromatic combination

1 KDP of 2°wedge angle Calcite of 1°wedge angle 0.063 3
2 KDP of 2°wedge angle Mgf, of 6°wedge angle 0.005 83
3 KDP of 2°wedge angle Quartz of 6°wedge angle 0.008 33
4 Calcite of 2°wedge angle Mgf, of 6°wedge angle 0.06 83
5 Calcite of 2°wedge angle Quartz of 6°wedge angle 0.071 7
6 Mgf, of 2°wedge angle Quartz of 1°wedge angle 0.009 38
7 Quartz of 3°wedge angle Quartz of 6°wedge angle 0.019 17
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Fig.7 Experiment combination with KDP-quartz achromatic wedge
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Fig.10 Comparison of achromatic characteristics of KDP-quartz and quartz-quartz combinations
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