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Detector for Space Thermalion Imaging
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Abstract: A kind of space thermal-ion imaging detector was investigated, which can be used in detecting a
variety oftargetsource such as thermion, ultraviolet, X-rays etc. The output of the detector is a grayscale
image of the target source, the detail information including the gradation level and gradation distribution
This
paper conducted experiments to test the detector with target source of ultraviolet light. Performance

of the image are obtained based on the intensity and thermal-ion uniformity of the target source.

parameters as follows have been detected; the resolution is better than 120 ym; the input-output linearity
error is <. +t4 % and the output uniformity is better than 97 %3.
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Fig. 1 Schematicimage of thermal ion detection
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Fig. 2 Structure image of thermionic imager
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Fig.3 Spatial resolution of image obtained from

thermionic imager
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(b) Three-dimensional image

B4 g BERSgHEN R ER

Fig. 4 Uniformity result of the output image
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Fig. 5 The uniformity of the output image
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under the degassing mode
3 #Hig

TEAR N 5 2 P 0 1B P 7 ORI i A i R vk 56 &
(T3 T 6 F AR PR AT SRR L H s 5K R A5
8 R 227 5 ] 2 00 3K I e 55 B 0 A1 TBE 3 i

0423007~ 4



ZEMRRR A 2 T T LR IR B

ab BB WL EL A R HERR X% 2 R B bR JR A SR
AT HEAT I3 O Xk AT B A3 A % T SR AR
T 5 4 4 B A R B 1Y 1 T

i R PHRBERTmAFEE oK LA

RS
% 30k

(1]

(2]

(3]

[4]

(5]

(6]

(7]

(8]

CHRISTENSEN E F, LUHR H, KNUDSEN D, e al.
Swarm an earth observation mission investigatinggeospacel J ].
Advances in Space Research, 2008, 41(1): 210-216.
RISHBETH H. F-region links with the lower atmosphere[ J].
Journal o f Atmospheric and Solar-Terrestrial Physics, 2006,
68(3): 469-478.

ROBERT F, PFAFF R F. The near-earth plasma environment
[J]. Space Science Reviews, 2012, 168(1): 23-112.
MARCHAND R. Test-particlesimulationofspace plasmas[]].
Conmmunications in Computational Physics, 2010, 8 (3):
471-483.

FEJERB G. TRACYB D, PFAFFR F. Equatorial zonal
plasma drifts measured by the C/NOFS satellite during the
2008 - 2011 solar minimum. [ J]. Journal of Geophysical
Research Space Physics, 2013, 118(6) . 3891-3897.
COLEY W R, HEELISR A, HAIRSTONM R, et al.

temperature and density relationships measured by CINDI from

Ton

the C/NOFS spacecraft during solar minimum[ J]. Journal of
Geophysical Research Atmospheres, 2010, 115 (A2). 2313-
2315.
FEJERB G.
Space Science Reviews, 2011, 158(1) . 145-166.
MARCHAND R BURCHILI J K. KNUDSEN D J. Modelling
electrostatic sheath effects on swarm electric field instrument
measurements[ J]. Space Science Reviews, 2010, 156(1) ; 73-
87.

Low latitude ionospheric electrodynamics [ J J.

(9]

[10]

[11]

[12]

[13]

[14]

[15]

YAU G, JAMES W. The Canadian enhanced polar outflow
probe (e-POP) mission in LWS[]J]. Advances in Space
Research , 2006, 38(8) . 1870-1877.
SHENG Li-zhi, ZHAO Bao-sheng, ZHOU Feng,
Performance of the detection system for X-ray pulsar based
navigation[ J|. Acta Photonica Sinica, 2013, 42(9).: 1071-
1076.
BT R BT A 0 S X R bk ol L AT I A 1 B A O
[J]. J6F2441,2013,42(9) : 1071-1076.
SONG Juan, ZHAO Bao-sheng, SHENG Li-zhi, et al.
Research on shared anode used for the large area array MCP
detecter[ J]. Acta Photonica Sinica, 2014, 43(8): 0803002.
RIE BT B 5. BT MCP K M X G5 2R 3R D 4% 3
SR IR ZE L) . O6 T2 412, 2014, 43(8) :0803002.
ZHU Hong-quan, WANG Kui-lu, XIANG Shi-ming, et al.
MTF measurement and analysis of micro-channel plate image
intensifies| J |. Acta Photonica Sinica s 2007, 36(11) . 1983-
1987.
R A, Tk, It B, A5 G0 8 AR AR 1 5 25 04 9 4% 8 oR
By B 5 ATSELT ) e T4, 2007,36(11) : 1983-1987.
NI Qi-liang, BU Shao-fang, LIU Shijie, et al.

Preconditioning experiment research of microchannel plate

et al.

photon counting imaging detector[J]. Acta Photonica Sinica .
2012, 41(6): 658-663.

JeJa B MRS R P A GE 3 AT T EOR SR T 2% T
Ak PG A 52 L) 16 T2 4. 2012, 41(6) :658-663.

KAISER L
Adwvances in Space Research , 2005, 36(8): 1483-1488.
MARCHAND R, MACKAY J L F, KABIN K. Consistency
check of a global MHD simulation using the test-kinetic
approach[J]. Plasma Physics and Controlled Fusion, 2008,
50(7): 074007-110.

M, The stereo mission: an overview [ J].

Foundation item: The National Natural Science Foundation of China (No. 41404124) and the Strategic Priority Research Program of the

Chinese Academy of Science (No. XDA04060202)

0423007~ 5



