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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.
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Fig. 1 Orbits of magnetospheric satellite of MIT mission with different arguments (black lines show orbits, and red

dots marked with serial number show positions where we make simulations)
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Fig. 2 Three view drawing of mechanical structure of NAIS-H, and the sensor head is shown

in the bottom-right panel
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Fig. 3 Simulation result of the deflections. The red curves show the charge particle beams with certain energies
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Fig. 4 Energy deposition of incident particles
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Fig. 5 Energy deposition of high energy particles
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Y 6 NAIS-H �h[[]�jk��o��pq�j�\
Fig. 6 Geometric construction, space scale and angular distribution of the sensor head of NAIS-H
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Table 1 Characteristic parameter of the sensor head of NAIS-H

jkrn/mm jkt�/(cm2·sr)
��]sq 14.2 t��] 0.006 555 863

��]lq 10 30 n��] 0.196 675 89

\usq 24

\ulq 10

min� 228

cdj uj/(◦) �[j/(◦)

jvo 
l vl 
l vl

100% 2.462 334 281 ±1.231 167 14 0 0

50% 6.025 575 007 ±3.012 787 503 2.512 570 057 ±1.256 285 029

0% 9.577 194 403 ±4.788 597 202 5.022 726 533 ±2.511 363 267

⎧⎪⎪⎨
⎪⎪⎩

b = 0, Δδ � 4.79◦;

b = 1.91 − 22.8tanΔδ, 1.23◦ < Δδ < 4.79◦;

b = 1.42, Δδ � 1.23◦. (4)
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Fig. 7 Black line represents the Chamberlain model

adjusted by Rairden et al.[8]. The red line represents the

Chamberlain model with an added neutral wind term.

Green and blue lines show the yearly average hydrogen

density profiles at solar zenith angles φ = 90◦ (green)

and φ = 180◦ (blue) obtained by Ostgaard et al.[9] for

distances > 3.5 Re. Triangles show values obtained by

Tinsley et al.[10] under solar maximum conditions
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 ��Æ!|4XÆN 508'(;WA (5 min). (
k�>H,���TN: NUDAU/TC-2XÆ 5 min
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Fig. 8 Ion flux distribution in the equatorial plane
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Table 2 Attitude parameters of the satellite


� ��u ��u GSE v GSM GSE coordinates

|j [K ~q/(◦) sq/(◦) }j/(◦) x/km y/km z/km

1 90.0 0.0 10.0 0.000 000 00 0.0 48 911.703 125 00

+90◦ 2 90.0 0.0 10.0 24 965.027 343 7 0.0 18 084.654 296 88

3 90.0 0.0 10.0 0.003 769 61 0.0 −12 742.400 390 62

4 90.0 0.0 10.0 −24 965.027 343 75 0.0 18 084.652 343 75

1 90.0 0.0 10.0 −20 670.978 515 62 0.0 44 329.058 593 75

+75◦ 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 5 385.174 316 41 0.0 −11 548.535 156 25

4 90.0 0.0 10.0 −30 268.902 343 75 0.0 5 839.585 449 22

1 90.0 0.0 10.0 20 670.978 515 62 0.0 44 329.058 593 75

+115◦ 2 90.0 0.0 10.0 30 268.902 343 75 0.0 5 839.587 890 62

3 90.0 0.0 10.0 −5 385.167 480 47 0.0 −11 548.539 062 50

4 90.0 0.0 10.0 −14 983.093 750 00 0.0 26 940.935 546 88

Y 9 |j +90◦ 
�, [K 1(a), 2(b), 3(c) � 4(d) ������
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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Y 10 |j +75◦ 
�, [K 1(a), 2(b), 3(c) � 4(d) ������
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

Y 11 |j +115◦ 
�, [K 1(a), 2(b), 3(c) � 4(d) ������
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


�|j [K 	�
��	��Y
y����n

1 382

+90◦ 2 420

3 669

4 480

1 303

+75◦ 2 710

3 2484

4 510

1 290

+115◦ 2 356

3 1246

4 3176

C$(~1�|~T��z,.2Æ!@Æ-�Vf
,�0 (|JÆ 9∼11 �PG 2 $ 4).

� ���!���'�����"Æ-�&
�,��6z}'ÆE����"���< :*�
< . ]b)%*1d.�*�< CD�5N7
Æ{6(, $,GO �����">�%&*�
< '���~�|(TK. 2.1P�� ��
�!*�*�Æ;�/({t'1)%,04*1
'8���"��Æ-�%�|l, �( MIT (7
��p'(��P��,�}~-4(+X���7
9$?CG:>D �#,-4��X��'%,�
�B��:D �##.
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