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Abstract Coronagraph is a device used to observe the corona by making a total solar eclipse-like image on the image
plane. The dark background of the image plane is provided by the structures used to suppress the stray light in the
coronagraph. The structure named Lyot stop is used to remove the diffracted ring formed by diffracted light from the
edge of the front aperture. The structure parameters of the Lyot stop are adjusted based on the diffracted light of
different wavelengths. The parameters of the Lyot stop are confirmed for removing the diffracted light entirety and
enhancing the energy on the image plane radiated by solar corona. The cause of the diffraction rings is analyzed by
the simulation of the internally occulting refractive coronagraph. The design and the parameters of the Lyot stop are
determined by theoretical analysis. The feature size of the diffracted ring is matched with the parameters of the Lyot
stop by the processing of the imaging. The effect of the stray-light suppression based on Lyot stop is achieved by the
experiments. The capability of the stray-light suppression of coronagraph is improved.

Key words instrumentation; imaging systems; internally occulting refractive coronagraph; Lyot stop; diffracted
light; stray light

OCIS codes 120.4640; 120.6085; 120.4570

1 8 = A B MR 1030 135 5 %0 2 T %t R

=]
O J K B SR 2 (R T P R e T AXT Hh T CMIE S A 55 2 XA 48
JEH(CME) 285028 f X Sf 2 29 % . o H CME U PR T NG S A LR L 4, X H &
PG ELHEAE I B M0 RO 22 9 K SO e e A HOULIIE PTBLIR A T CME B9 55y R A 1

e TR RS R I 4 A R CME 32 B H BT & S5 H @G sh Z Mgt &

KRB 2014-06-17; WEMEF B : 2014-07-29
EE® A PAIPH984—), 5 4 WFFE 5 2 51, N FZBOG A S 5 10 9 58 . E-mail: bhy0125@163. com
* BIEEBKE Ao E-mail: fisthongxin@163. com

1212006-1



MRS E LT RZ—.

H 2 0 AH X T K FHOG BR 2 A 6 H s, — i
FLROULINAE DL T R B 5 ) K BH O s 52 H %2 0L
MR AE— A5 5T LSS AR . & g8 il 2
ATEH A e A GEULIN B H g, % H g R s I )
T LI AR 3 B AR AT BB S A LA BR

1930 4F . HLBL H 8 AHE A= Ji5 il e 13X — )R
H %e AR A 1438 2o 3 285 2 A 342 A8 H S AR |
TR B 2B R AR AR AR - 4 AR aE A AT
X H AT IR EE LI . A A H L H AL ZE AN W
A e e MERE B AR T IR S . W TIRIEH %
AR 2908 SOt g % . H 21008 Rt
F8 SR B AIE TR BR A S e B B 2R BIOLG 9 R ) 45 Bl
S50 H 2 OCRERE R W A3 5T R . H R IUR R
B4 K BARr g 38 5k R B 0 26 L B TS I TR Al H
B A AR B 1 G AT S OE R 2 R e H S8 AR T
X EERE B 2 B4R Ll Lyot Sl R X 1 38 70 37 4
JEHEAT AT T R PH O R % 5 B A
FAR AT S 806t 2 58 6 1% I B 19 06 - I B g
JET7 AR A X R Lyot SIS BB AR . H &
X Lyot St b B A28 A1 E A2 S i B H & AU 3 N
F T 0 B et 0 A L X S B Lyot SG IS5 9 &
HRAFBT. A G EAMARAES I H %
SCHAMIG  + 1. 1~3Re « REE TARB B 530~
555 nm, B A 13,5 pm, 44 120 mm, R4 F
Bl 8. 2. RGN 1800 mm., Horpolag KRG8 K L
3 1700 mm, £EH A 987 mm., £ X H Lyot Y Ay
A EITHE .

2 BB R TR

1 R B A vhon i P i 22 A H 32X
B TAR R BEE . Ao 9 A AR, O O H B A Be
O, B8, 0, AP ARG . Dy O N2 K BH DG
BRZEAHOE D, S Lyot BE. LU ER O W&
T 1Y) 22 S S D6 A O i 3% 1 2 i R BR AL
Lyot St » B2 A A A2 G i A5 340t . K6 E
EISEY S O b, Z e R R Eimid . 15y
H 5 [ — YR T - K BH G BRJZ 19 58 D6 9l AR D,
HEPE I RO RO B o AR P Y H%e Ot i
O, F1 O; AW H AL~ W5 Z G & T 14
TR H 2B A5 .

H 28 D04 254 1 BB AR 2 T H &2 A0 ik
JRAZ B L BITE 2% HO U5 Y — U AR ThT BE A7 205 ) 1 I
£, DI BR S UG

1 3B st B R A 5

Fig. 1 Imaging principle of refractive coronagraph
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Fig. 2 Simulation of diffracted light by the incident

aperture in coronagraph. (a) Diffractive light

from the edges of incident aperture; (b) effects of

the diffracted light on the image plane; (c)

elimination of the diffracted light by the Lyot stop
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Fig. 3 Analysis of the diffracted light energy
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Fig. 6 Schematic diagram of the detection experiment in diffractive light from the edges of incident stop
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Table 1 RGB values of arbitrary coordinate point on coronagraph image plane

(X1772, Y2428)
224,211,194

Coordinate (X1359, Y996)
RGB 169,162,152

(X2880, Y677)
200,189,171

(X3805, Y2977)
156,147,130
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Table 2 Contrast between black stripe and white stripe on coronagraph image plane

Stripe property Coordinate RGB Intensity Contrast
Black X1678,Y915 119,120,115 354

No. 1.46:1
White X1732,Y993 192,176,150 518
Black X3490,Y2817 112,113,107 332

No. 1.41:1
White X3556,Y2883 174,157,137 468
Black X1438,Y2013 121,122,116 359

No. 1.37:1
White X1390,Y1941 180,168,144 492
Black X3538,Y1095 119,119,117 355

No. 1.51:1
White X3610,Y1155 203,182,151 536
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Fig. 10 Focal plane image of the diffracted light

with Lyot stop
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Fig. 11 Coronagraph image with Lyot stop
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Table 3 RGB values of the same coordinate point with table

Coordinate

(X1359, Y996)

(X2880, Y677)

(X3805, Y2977)

(X1772, Y2428)

RGB

87,86,82

149,136,120

149,134,113

205,189,163

Table 4 Contrast between black stripe and white stripe in the same coordinate with table 2

FA (AR 2 IR A AR R 1 AR SO X LG R

Stripe property Coordinate RGB Intensity Contrast
Black X1678,Y915 82,83,78 243

No. 1.84:1
White X1732,Y993 168,154,125 447
Black X3490,Y2817 74,73,68 215

No. ] 1.83:1
White X3556,Y2883 150,134,109 393
Black X1438,Y2013 86,85,80 251

No. 1.69:1
White X1390,Y1941 160,144,121 425
Black X3538,Y1095 86,88,85 259

No. 1.75:1
White X3610,Y1155 172,157,124 453
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