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Key Points:

We characterized the housekeeping
radiation observatory onboard
BepiColombo/MMO with simulation
for highly energetic particle
observations

The new calibration method with
probability density functions shows
good agreement with other instruments
and the radiation model
Housekeeping equipment commonly
installed on spacecraft can be used for
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The golden era for the inner heliosphere exploration 1/4

® Inner heliosphere observation is difficult due to the large potential difference
= Several missions are underway in the inner heliosphere recently
=» Multi-point observations can chase the evolution of solar phenomena

® The maximum period of solar activity is going to come in 2025
= The importance of BC’s cruise science
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The current inner heliosphere
observation network
(Images are from NASA, ESA)
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BepiColombo’s housekeeping radiation monitor “SPM” 2/4

(a) From MMO'’s side direction (b) From MMQ's zenith direction

® Not a scientific instrument

® Suitable for the high energy particle detection

= Only instrument that can detect FDs \ oS
intis recion. | cover wih an opening n
. Only depOSIted energles Can be measured (c) SPM model setting (Stir:pliﬁe:efi:I::;(planation)
= Deriving incident particle’s energy & flux I e 1

(=]
source on the < +7
entire shield
/ surface on the -
+Z side. S
N Circuit
o
a

T L] A} Y
SPM1 Preamplifier Cover SPM2

I .
it

Deposited Current
energy

Incident
energy

—l

101141

10 16.5

SSD .

. . 20 2.87

< A Kinoshita et al., (2025)



The development of SPM data calibration method
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Diffrential flux

Differential flux

(a): The SEP event detected by MMO/SPM & MPO/BERM (Dashed: BERM, Solid: SPM)

We are getting ready to analyze highly energetic particles such as GCR
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(b): The energy spectrum in 3/28 22:55
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The SPM calibration method | developed is consistent with MPO/BERM (Figure)



The ICME & SEPs event on 2022/3
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® Bepi & the other spacecraft detected ICME
& SEPs event on 2022/3

® \Ve compare multi-spacecraft data and
track the spatio-temporal evolution
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The SEP in 2022.’3 detected by BERM (dashed) & SPM (solid)
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The Forbush Decrease

detected by MMO/SPM

—— SPM1 Lv.1 (>20 MeV, integral)

Forbush Decrease (3/29-3/30)

—— SPM2 Lv.1 (=30 MeV, integral)
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