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Abstract Energetic Neutral Atoms (ENA) are generated within the Earth’s magnetosphere through
charge exchange between magnetically trapped energetic ions and cool neutral gasses. An ENA im-
ager can potentially record the arrival directions and energies of magnetospheric ENAs, as well as pro-
vide (indirectly) global images of the spatial and energy distributions of their parent ion populations.
Preliminary technical configuration and simulation of the Neutral Atom Imaging System for high en-

ergy neutral atoms (NAIS-H) designed for the Chinese Magnetospheric-Ionospheric-Thermospheric
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(MIT) mission are described. In inherited the design concept of NUADU and focus on the main sci-

entific objective of MIT and the orbit, a preliminary technical overview of this instrument is provided.

The simulations under a dipolar magnetic field model show that the instrument has the capability

to monitor global dynamic processes with high temporal and spatial resolution.

Key words Energetical Neutral Atoms (ENA), Spinning attitude, Ring current
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Table 1 Characteristic parameter of the sensor head of NAIS-H
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X2 BEXBBY
Table 2 Attitude parameters of the satellite

e H hesh Hiesh  GSE 5 GSM GSE coordinates
g U ) @) /) o/km y/km 2 fkm
1 90.0 0.0 10.0 0.000 00000 0.0 48911.703 12500
190° 2 90.0 0.0 10.0 24965.027 3437 0.0 18 084.654 296 88
3 90.0 0.0 10.0 0.003 769 61 0.0 —12742.400 390 62
4 90.0 0.0 10.0 —24965.027 34375 0.0 18 084.652 343 75
1 90.0 0.0 10.0 —20670.978 515 62 0.0 44 329.058 593 75
78 2 90.0 0.0 10.0 14 983.092 773 44 0.0 26 940.937 500 00
3 90.0 0.0 10.0 5385.174 316 41 0.0 —11548.535 156 25
4 90.0 0.0 10.0 —30268.902 343 75 0.0 5839.585 449 22
1 90.0 0.0 10.0 20670.978 515 62 0.0 44 329.058 593 75
115° 2 90.0 0.0 10.0 30268.902 343 75 0.0 5839.587 890 62
3 90.0 0.0 10.0 —5385.167 48047 0.0 —11548.539 062 50
4 90.0 0.0 10.0 —14983.093 750 00 0.0 26 940.935 546 88

(b)

Initial simulated image H&0 Initial simulated image H2O

Nmax=42¢

(d)

Initial simulated image H&O

Nmox=66¢

B9 %&fA +90° Bul, fLE 1(a), 2(b), 3(c) Ml 4(d) MR{HELER
Fig.9 Simulated ENA count plots with orbital argument +90°, where panel (a) is for position 1, panel (b) for

position 2, panel (c) for position 3 and panel (d) for position 4
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(b)

Initial simulated image H2O Initial simulated image H&O

Initial simulated image H&O

B 10 %A +75° B, 18 1(a), 2(b), 3(c) Fl 4(d) MHIFELR
Fig.10 Simulated ENA count plots with orbital argument +75°, where panel (a) is for position 1, panel (b) for

position 2, panel (c) for position 3 and panel (d) for position 4

(a) (b)

Initial simulated image H&O Initial simulated image H&O

Initial simulated image H&0

B 11 #&MA +115° #UE, (2E 1(a), 2(b), 3(c) F1 4(d) MRAFEL
Fig.11 Simulated ENA count plots with orbital argument +115°, where panel (a) is for position 1, panel (b) for

position 2, panel (c) for position 3 and panel (d) for position 4
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Table 3 Maximum counts of ENA

simulation plots

s g R PR
BORHEM %
1 382
L o0° 2 420
3 669
4 480
1 303
750 2 710
3 2484
4 510
1 290
+115° 2 356
3 1246
4 3176

SRS IR R L LU S, AU MR i 43 Av B PRl
AR (FIANE 9~11 FIRLE 2 1 4).
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