0254-6124/2026/46(5)-1118-14 Chin. J. Space Sci. — EAFF R

LI Hao, TIAN Hui, ZHANG Weihang, QIN Jianqi, YUE Xin’an, HE Maosheng, YU Xizheng. Prospects for Scientific Research Based on Transit
Observations of Earth by the Solar Polar-orbit Observatory (in Chinese) . Chinese Journal of Space Science, 2026, 46(5): 1118-1131. CSTR:32142.
14.¢jss.2025-0237. DOI:10.11728/¢jss2026.05.2025-0237

ETEX ST Ekizz H W
HRFHRRE

o 1 2,1 o 2 e 2
z R B K F A ERiH
o 34 oy 1 1
IR HT & 17 % B T 4 %
1 ERERE E R 2 BREEE G RIS 528 R e EEASEE  dbat 100190)
2(Ab R AR G A IRl e dbaT 100871)
S(HERA BE T 5 Bk P S BT AT B Rl SRE R AR E S E Jb 100029)

4( P ERLE B K R 5T AR RSB B3 100049)

W E SR SR DR ARG AR A« EGE 2 A, R R S AT, A7 A ] It
FAR 20 22U B e SO UL Bk w2 B SR . AR SC R B2 HI B85 A0 5 AR RN T R i ke BRI, T35 43 Fr AT I
JREMAEICRE AT INEE. — 5 T, AR 52 4 M B sk oA 4 S FH W ORI, T 52 3 bk 12 U 50 1 B LT
B A, BT HUBERZE I SRR, XA 58 A M B ER R S WG T T IR AR, SOyl e B, W RS T R #A
JZ 250~600 km 315 Bl P4 (%) S80I 5008 BE 43 A 55 — D T, SR ek H ad B R e S A5 1T LSS B B o
AF WL ARFAE, AL AR 28 AN BT 8 R AM T L o SR I () LR AR (55 BT T 47 A i B e R b A 2 4k
BB IR FHE. BT ERSCEE MRS B W VE R, 678 th St E 30 AN 07 IOl B i 28
ALHFFAE. RS A B bk OS2 B M B B S0 S T ELBE AR I R AMT AL i B RS R At
A,

KRR TR, WA, R, it

hE$S2E  P351, P353, P356

Prospects for Scientific Research Based on Transit
Observations of Earth by the Solar
Polar-orbit Observatory

LI Hao'  TIAN Hui®' ZHANG Weihang®  QIN Jiangi’
YUE Xin’an®  HE Maosheng1 YU Xizheng1

1(State Key Laboratory of Solar Activity and Space Weather, National Space Science Center,

* [EFEARFIFIATE (12425301, 12473051) FIARZS HE L0 B 7 78 )
2025-12-27 W B 545, 2026-03-23 U EME E

©The Author(s) 2026. This is an open access article under the CC-BY 4.0 License
(https://creativecommons.org/licenses/by/4.0/)


32142.14.cjss.2025-0237
32142.14.cjss.2025-0237
32142.14.cjss.2025-0237
https://doi.org/10.11728/cjss2026.05.2025-0237
https://doi.org/10.11728/cjss2026.05.2025-0237
https://doi.org/10.11728/cjss2026.05.2025-0237

E3

2 % ATFARX =5 T E Wk A AR 2

Chinese Academy of Sciences, Beijing 100190)
2(School of Earth and Space Sciences, Peking University, Beijing 100871)

3(Key Laboratory of Planetary Science and Frontier Technology, Institute of Geology and Geophysics,
Chinese Academy of Sciences, Beijing 100029)

4(College of Earth and Planetary Sciences, University of Chinese Academy of Sciences, Beijing 100049)

Abstract
change its orbital inclination, enabling the spacecraft to leave the ecliptic plane and conduct direct ima-

The Solar Polar-orbit Observatory (SPO) mission will employ a gravity assist of Jupiter to

ging observations of the Sun’s poles. Before performing the gravity assist maneuver at Jupiter, SPO will
orbit the Sun near the ecliptic plane, during which it will have the opportunity to observe the transit of
the Earth across the solar disk in visible and Extreme-ultraviolet (EUV) bands. This paper focuses on
the prospective Earth’s transit observations by SPO in the future and presents a preliminary assessment
of the potential scientific investigations that could be carried out. First, the absorption of EUV radia-
tion by the Earth’s atmosphere during transit can be used to retrieve the atomic oxygen number density
in the thermosphere and its variation with altitude, thereby obtaining the vertical distribution of oxygen
atoms. Using an empirical atmospheric model of Earth, we perform forward modeling of the absorption
of EUV radiation by the Earth’s atmosphere. Inversion tests demonstrate that the absorption in these
EUV wavelengths can be used to infer the distribution of atomic oxygen number density in the thermo-
sphere within an altitude range of 250-600 km. Second, based on the characteristics of light curves in
both the EUV and visible bands, obtained during the Earth’s transit, we can investigate the typical tran-
sit photometric signatures that may arise in future exoplanet transit detections in EUV bands. We simu-
late the light-curve characteristics during planetary transits in the EUV band. Due to the significant ab-
sorption of EUV radiation by planetary atmospheres, the resulting light curves exhibit characteristics
that differ from those observed in the visible band. These results will provide important guidance and

theoretical support for future EUV-based exoplanet detection missions.
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Transit of Venus observed by SDO/ATA in the 171 A band. (a) ITmage of the Venus transit.

(b) Normalized intensity curve along the white dashed line in panel (a)
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atomic oxygen derived from the synthesized transmittance
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Fig. 6

Simulation of the Earth’s transit observed by SPO. (a) Projected position and radius of Earth on the solar

disk during the transit, calculated based on the orbit of SPO. (b) Light curves in the EUV 171, 193 and 304 A

and visible bands. (c) Light curves obtained by increasing the exposure time to 50 minutes
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