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The First Ground-Level Enhancement of Solar Cycle 25 as
Seen by the High-Energy Particle Detector (HEPD-01) on
Board the CSES-01 Satellite
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Absiract Inihis work we presenl the High-Energy Partick: Detecor {HEPDA0D) observalions of prion
Iuxes: From space daring, the 8 Ooiober 2021 sxlar erergetic particie evenl, which produced a ground-level
entancement on Farth, The evenl wes associaled wilk the magor, long-duration X1 -class (lane and the
comoomiland commal mass ejection (CMED tal erupied Trom the Active Begion 12887 This is the lird dired
mieasurement Irom space of solar partickes emilled during the current salar oycle, recorded by 2 single instramenl
in the encmy range Trom <50 Me¥in up o ~250 e¥in, We have performed a Weibull-modeied speciml
aralysis ol the energy spectrum in the wide energy mnge 300 ke 250 Me'V, oblained Irom combination ol
HEMLN] proton measurements with the ones from ACEAILELS, SOBOVEFHIN, and SOHOVERNE. The good
agreement belween dala and moded, akso cormoboraled by a comparison with ather specimal shapes commaonly
used in e ddies:, supgesis thal parlicles could kave possihly been acoelerated oul from the ambsenl oo
Lhrosgh e contribution of stochastic acceleration al the CME-driven shock, even il the presence ol seed
parpulalions inlkmencing, speciral shape oould nol be excluded. Finalky, 2 Solar Prolon Belease ime of el

UM + 13 min and 2 magnetic palk- leng of [ o= 132 + 0.24 AL have been oblsined, in agreement with
previous resulls lor this evenl. We remark that new and precise dala on protons in the lenshondrads Me' enerpy
range—like the one provided by HEPLA0]—ooald shed maore lighl on pariicl: acoeleration as well as provide a
reliahic parametrization of solar encrpelic particie specim lor Space Wealher punposes.

Plain |.Hl'l|.‘,l.la|.‘,(' Fll.ll'l'll'l'll:l]'}' In this wnrk we present the observabion (rom space of prolons emilled
bey the Sun during, ke 28 Cciober 2021 solar evenl This evenl was particularty sirong, and §l was even megiskersd
al Farth by insiruments called Meutron Monilors. Such highly enerpetic phenomena are rther mre and they

can give a lod ol information on particle acosieralion and propagation from Son bo Farth, By using data from
various spacecralls, ke High-Energy Partiche Deledor, we were able 1 sddree some characieristics ol

thix evenl, like ils duration, e mosi prohabie mechanism thal acoeferale pariicies, the path irveled by sach
pariicies, ax well 2= o consirain the lime in which Lthey are scoelorled
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