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Comparison of exospheric Mg distributions observed by BepiColombo/PHEBUS
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Mercury’s exospheric atoms are mainly ejected from the surface through several processes such as thermal input, UV
irradiation, solar wind particle sputtering, and micro-meteoroid impact. Observations by the MESSENGER spacecraft have
shown that Mercury magnesium (Mg) exosphere is related to its surface abundance. Additionally, Mg is an interesting species
as its surface abundance reflects the non-uniformity of magma compositions. However, spatial distribution (especially in
the latitude direction) and seasonal variability of Mg exosphere is not well understood due to its dark brightness and the
geometry of MESSENGER.

BepiColombo, the Mercury orbiting mission led by ESA and JAXA, is on its way to the planet. The 2nd and 3rd
Mercury swing-bys were conducted on 22/06/2022 and 19/06/2023 (UTC), respectively, and many instruments observed the
Mercury environments then. In this study, we analyzed Mg exosphere data from PHEBUS, the UV spectrometer onboard
BepiColombo, to deduce temperature and production rate of Mg exosphere during each swing-by.

As a result, similar signals were obtained through both swing-bys. Season, local time, and longitude of Mercury during
both observations were similar, but boresights of PHEBUS were different (2nd: northward, 3rd: southward). These results
show that Mg production rates have little year-to-year variability, which is consistent with the fact that Mg is mainly ejected
by micro-meteoroid impact. Besides, these results mean that dust impact flux has little north-south asymmetry.

In this talk, we introduce the results obtained by observations of the spectrometer onboard BepiColombo, PHEBUS,
during the 2nd and 3rd swing-bys.

KERKFDETIE, FICEAT. LIRS, KRR TOEZE, X2 b OEHZEEOFHEMREOFEIC L 2RE
25 DT DB X - TG X5, MESSENGER HEMOEHAIER 2 5. Kz Mg KKRD A MIERED Mg 271 &
L FEUDNT WS Z e RO IR 72, MA T, RED Mg 51 d~ 7 <O AR — % K L T 3 AfREMED
L, WHZOH A S SHEIKFEWRTFETH S, Lr L. ZOFHNLMED/NX X MESSENGER DO #iED D & |
Mg KK DZEM D (FREERTTFI) B & RN O FHZEH M OFMIEIH S 212k > Ty,

BE, HIXILFEZKEHEFE BepiColombo 25EITHTH %, 2022 F 6 A 22 Hicix 2 MH®, 2023 £ 6 A 20 Hiclx
3EHDKERA ¥ 7 ANA D Thh, Big RBIHEEEBIC X > OKEOBHIMBIThz, ABFZE T, BepiColombo 4 #
53648 PHEBUS 12 X 2 H1E Mg RKOBIHI T — X 2T L. B2 A4 VI ANAROKRKOBES X OHRHERZ B L2,

MR, 2B DR A ¥ T4 TEE LU 7EPE S N7z, MERHIREOKE DZRH - TR - BEIXEA L T %25, PHEBUS
DORIRH AR 2 G52 FNIdbME, 83 ENIEME), 5 OISR S Mg KA BICE £ BEIESEW
EZoN, Mg EIREXAMERZL>THHENZ2EZOLNTVWE I e BENTHZ, /2. SHOBRIZZ A b
DELRT Z v 7 ZAZEAIENTMEDS N Z L 2 ERL TV 5,

ARFEFL T, BepiColombo f5# 5788 PHEBUS 12 & 255 2, 3 [AI/KE X A ¥ 74 KD Mg K&/ ORISR o
WTHIMT 5,



