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Design and diffraction intensity test of toothed occulter
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Abstract: According to the requirements of a coronagraph for suppressing the stray light in Solar Polar
Orbit Radio Telescope Mission, a toothed occulter for the coronagraph was designed to suppress the
diffracted light in a higher level. The diffracted light distribution from the toothed occulter was
calculated by using the semi-infinite rectangle method, and an optimized shape with the lowest
diffracted light was obtained. Meanwhile, the stray light level of the optimized toothed occulter was
measured experimentally, and the obtained result was compared with the diffraction intensity of a
round disk occulter. It verifies that the toothed occulter has an advantage over the round disk in
diffracted light reduction. The measured data show that the suppression of diffracted light of the
proposed toothed occulter has been up to 1077 level after optimization, higher than internationally
107 ° level in the lab. The suppression level has been met the demands of large view coronagraphs.
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Fig. 1 Diagram of external-occulted coronagraph
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side of toothed occulter avoids the central

objective)
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Fig. 3 Diagram of diffraction setup with toothed occulter
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Fig. 4  Diffraction intensity of toothed occulter as a
function of tooth height ( The line is averaged

over circular region of radius r=4. 6 mm in

central part of objective screen)
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Fig. 5  Diffraction intensity of toothed occulter as a

function of teeth number (The line is averaged

over circular region of radius r=4. 6 mm in

central part of objective screen)
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toothed occulter and circular disk
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Fig. 7 Setup of occulter experiment
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Fig. 8 Comparison of diffraction intensities between circular disk (left) and toothed occulter (right)

(with exposure time of 200 ms. )
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Fig. 9 Comparison of diffraction intensities between circular disk (left and right) and toothed occulter (center)

(with exposure time of 20 s)

4.2 FIEHIMEKITH BN EE D

R T BT O LT IG5 B4 K P L
I ASEABUA B B IG5 5 RS B 22 i A5 ) A 7
TR S8 G0 A7 X U 20 B R A5 B 418 14 8 1 448 1 14
PG, [FREN AL 7 7R 3 B SR A
Folr IR TR IR B AL B & . iy T RLRUR B G
R FERIVAHALETINA 107 By 22 08 A, 43 i )
5 20 s, 73 2 AYBLRUR FHAR an &l 10 Fros .
HORBUE AT L B R IR B S 2 R i
SR o Ak PR BHAR 2 BRI BILAS B 1 I L X

R FEAZR 3 AT - 45 218 24 19 R BH DI 56
[l 25 B A 1A JRL AT S D' 5 1R 104 A AL R 7 L i

e 1A A
B LAK BH G 5 56 B2 st 4 2 A7 S OL s A B 2, ]

11 fros. B 11 e LLFE e 4R
YR 107 TR,

1 G AR AT B

Ghost image

Solar image

B 10 A 1077 3Z 5k A Bl T R R BHAR
Fig. 10 Solar images taken under 10" neutral

density filter



PN 55 < B DA 2 S A B T RART S 1 B A 75

200 400 600
x/pixel

() AR

(a) Overall view

800 1000 1200

S

F 22 (10 550 B it A BH 2 4% B4 388 Ktk /s, K&
H1 1. 1Re B (9 2 X 10 ° Be il /N 3] 330Re B 1Y
1079 B 4™, SPORT 41 K ¥ 3% H B AL
T H S AGE H S a0k 8~ 72Re F
24~215Re »8Re It H B A K0 107" Be &=
9700 215Re I H B2 K4k 107 Bo &
g0, R AME S R A S R S A0 B O
S8 3 B ) A% WO 32 B Y 1

(1D AR A B (8437 5 06 30 38545 T80 %) 58 B it
BT B KA H R AL MR 7E B 3 A 4 Bt ik
ST OETE 1077 Bo B4, 16 WX S
AR A5 1 S 2 VR R T A S 5 s KR B
%, RS Ll 1.1~ 1. 3 4% %R 2
ik 2~3 A, A 1.3 %3 £4 0T Lk 5
10" Bo . X4 6 H E b E N
S, WOR 2 E AR T N G ML Y H RS
SPORT H #& 1% 7 T Hb & B N M 3 19 52 B R
107" Bo s, 5 kb F [ — = 9, I
HE— M AT B 280 . 1R K E o AT S 3
AR AR P AL i kL T SR A R RN P R A S
B 14 BEKE P9 A 36/ B 7 R s 3K RERT G652 BR
ERENMY TR ML, B T H B H AR
Y1, WIHE 8 Ro Kb (477 5 6 5 25 45 21 F — 25 B AR
A E] 107" Be M 24 BOGII 6 AKF . B 75 2
H RN A R AR, 2 R N
TRo I 7E 1. 3 A% 35 42175 50 T A1 4% 1) 52 B 18 4

(b) X3 K

(b) Partial enlargement
11 A B SR AT O 0 5 43 A 1R

Fig. 11 Diffraction field of toothed occulter
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