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Abstract: The Io plasma torus is the most densest and most widely studied region of Jupiter's mag-
netosphere. To meet observe the lo plasma torus observation , a Lyot Coronagraph was installed in
the planet's atmosphere spectrum telescope to meet the needs of imaging observation of Io plasma
torus capture the emissive spectrum. The parameters of the instrument were determined according
to the radiation characteristics of the Jupiter and the parameters of PAST. Then, the initial struc-
ture was optimized. The imaging performance of the system was analyzed , and the MTF value at
37 Ip/mm is above 0.6 that meet the design specification. Considering the character of stray light
in system , a structure system for suppressing stray light was built considering the characteristics of
stray light. The level of stray light in the system was measured in a class 1 000 cleanroom. The
experimental results show that the main sources of stray light can be suppressed entirely , and the

stray light suppression level of the system is equal to 10 ° at 2.5R;, which satisfies the system re-
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quirements for observing lo plasma torus.

Key words: optical design; optical remote sensing; astronomical instrument; stray light; coronagraph
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Fig.1 Working principle of Lyot coronagraph
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Tab.1 Requirements of Lyot coronagraph
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Fig. 2 Optical structure of Lyot coronagraph
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Fig.3 Optical structure of PAST system
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Fig.4 Spotdiagrams of PAST system
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Fig.5 MTF curves of PAST system
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Fig. 6 Mechanical structure of Lyot coronagraph
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Fig. 7 Suppression of direct Jupiter light
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Fig.8 Suppression of diffractive light
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Fig.9 Schematic diagram of experimental set-up for

stray light suppression of Lyot coronagraph
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Fig. 10 Photos of experimental set-up
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Fig. 11  Aperture stop imaging position
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Fig. 12 Experimental result of Spider diffraction on Lyot
stop

WA 13(a) Iin . %% Lyot 5 % N HE A, 140
D RS ' Wl A A S S T O B S T 2 1)
AL 4G L0 PAST FLAR ' B Fir 7 AR 1 437 23 016 9k
Lyot Jt B ] , i) 2] ik CCD BG4 42 R 45
ZHOG L SR FH [R)AF 1 B SIG AF [H] 477 5% 0 I 1) 2% HIO'G
G, an i 13(h) Bz 5 3 i A% 1 13 BORE 2L R

K13 Lyot & % {05 ik 2 Bt
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