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Abstract

This paper introduces a designing scheme of a medium energetic ion detector based on SEE

TOF xE method, including key components such as secondary electron emission foils, electrodes, posi-

tion sensitive MCP detector, and SSDs, which can simultaneously achieve both 5-directional medium en-

ergetic ions and 4-directional medium energetic electrons measurements. Based on the hardware time res-

olution and energy resolution limits that can be achieved by the current space-based particle detection

payload, this paper presents a simulation analysis of the energy range and ion species resolution of the

design scheme. The results show that this design scheme can achieve ion spectrum measurement in the

energy range of 40 keV to 5 MeV, and electron spectrum measurement from 20 to 500 keV as well. And

it can also perform ion component resolution for proton at 40 keV to 5 MeV, He ions at 45 keV to 5

MeV, O ions at 130 keV to 5 MeV, and Fe ions at 240 keV to 5 MeV.
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fE] <10 keV, (HIXFI 7L Y T it 70 B LA 25, 5
Brni AR AN . 5540, BT 5 TR Rl 1 RR
AT — 20, 2l il Y SSD R i X5 B e
FE o AT 300 pm R EEEIEE, 11 JEDI A1
Mushroom R £ W] 5350 7 500 pm Fl 700 pm
JERIRERRINES o ZEM A BER T I, A ZRATT 0%
35N 10°%10°, H JEDI #l Mushroom 1l 5 )
BT 1)K AR BN, 5 HERREE R AERAE T ) A A
8 w5 T W T JR

SR, B8R E ST TOF XE FPREE T4
AR E AR B, ARkt h e T4
H AT R S AR, TR b AR Se e B
RIGEMHARR T S5 RE X, 5 E PR S H AR X
PRSE o FEASK AT ) HLAARZS (BT 55 1) 2 fms F o) T A o,
T BT AR S AR bR SR Tt Ak, T2
AT TOCHER AR K, ALAE AR fE R PRI+,
AR FE A (R0 R R AR, AT i — 25 B T

IR R PR, B R PR T
4 ZEiE

T i) R A SRR 25 AT 45 %o Hh A B PR T A 7 oK
WAt T —Fp T KT/ TOF g FHRM 8,
FEXTHIEARMERE AT T U5 BT . BRMES R £ 07
1% AT N i G U= s e Ayl (< e el 4= | I R B )
MR BEH o (BT SR8 T35 3, i En LAsK
P 40 keV~5 MeV By H', He", O Hl Fe " B T-HI S
A3 HERIAA 43 A 5 [R]A AT RLSEEE 20~500 keV [
fig B T B 15 A A o3 A Wi, O HE BR <220 keV 1Y
H, <600 keV i He", <2000 keV Yy Ol <
3100 keV Y Fe B 71T 3. ZBEM A 0] LUE AN H
T AR 2 ) P B S TR R 12 1, T R AR
(DR T PN = INE Y- /31N N EE7 NN N ES U SN
RERBAEF TR AR SO A REHE bR AT

2 AFRNIBEEIKBKIRMZZFI Mushroom BRI ZF A EE M REXTEL

Table 2 Main parameters comparison among puck detector, Mushroom detector
and the detector in this article
. JUNOHJEDIER I % Parker Solar Probef#
233 2z
AIBRWRTR (AKERTETIZS) Mushroom %
BT H": 40 keV~5 MeV H: 10 keV~2 MeV H: 40 keV~7 MeV
He": 45 keV~5 MeV He: 25 keV~2 MeV 722:20 keV /n~2 MeV /n
0%:130 keV~5 MeV 0/8: 45 keV~10 MeV
Fe': 240 keV~5 MeV
L) 20~500 keV 25~1000 keV 25~1000 keV
PR BT 10°x10°, 547 i) BT 13°x12°, 61 W BT 15°x12°~30°%30°
HLF: 10°% 10°, 4977 ] HLF: 13°%12°, 61 J7 ) HLF: 30°%45°
B 154°%10° B 160°%12° S on
=3 WA RMEREER
Table 3 Simulations of the designing scheme
PEREFE bR =R
BT RER L H': 40 keV~5 MeV
He': 45 keV~5 MeV
0":130 keV~5 MeV
Fe': 240 keV~5 MeV
Fit oy B Om/m 2 16.65%, @200 keV H*
om/m & 21.44%, @200 keV He"
AL g 20~500 keV
, . AlHER <220 ke VAYH™, <600 keVIHe",
ek

<2000 keVIO™, <3100 keVAiyFe"
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