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Mercury’s magnetosphere

MP (2). The earlier southward IMF intervals
before MESSENGER’s entry into the magneto-
sphere were expected to produce strong ener-
getic particle acceleration, as had been observed
during Mariner 10’s first flyby (2). The lack of
measurable energetic electrons within the mag-
netosphere during MESSENGER’s flyby (Fig.
2) indicates that energetic electrons remained
within the magnetosphere for less than the ~ 4
min between the time when the southward IMF
ended and when MESSENGER entered the
magnetosphere.

MESSENGER observed a well-defined flux
transfer event (FTE) between 18:36:21 and
18:36:25 during its passage through the mag-
netosheath (Fig. 2). FTEs are produced by
localized magnetic reconnection between the
IMF and the planetary magnetic field at the
MP (9). The magnetic field data in Fig. 3A
show that this FTE was indeed preceded by a
brief interval of southward IMF. Its flux rope
topology is apparent, with the helical mag-
netic field surrounding and supporting the
core region indicated by the bipolar By sig-
nature and the strong Bz, respectively. Given a

typical anti-sunward magnetosheath flow speed
of ~300 km s–1 and the ~ 4-s duration of the
event, the size of this FTE is ~1200 km or
~ 0.5 RM. Relative to Mercury’s magnetosphere,
this FTE is ~10 times larger than the size found
at Earth (10). This result supports predictions
that finite gyro-radius effects in Mercury’s
small magnetosphere will lead to relatively
large FTEs (11).

When MESSENGER passed into Mer-
cury’s magnetotail (Fig. 2), there was a rapid
transition to a quieter magnetic field directed
predominantly northward but with a longi-
tude angle near 0°, indicating that the space-
craft entered through the dusk flank of the tail
into the central plasma sheet (12). The dom-
inance of the Bz component over Bx and By

components and the sunward longitude angle
indicate that MESSENGER passed just north
of the center of the cross-tail current sheet
(Fig. 1). The high ratio of thermal to magnetic
pressure typical of this region (12) is evident
from the weakness of the magnetic field
intensity in Mercury’s tail at this point relative
to the adjacent magnetosheath.

Between 18:47 and 18:49, the longitude
angle of the magnetic field rotated from 0°
(i.e., sunward) to near 180° (anti-sunward).
This change indicates that MESSENGER
moved southward through the cross-tail cur-
rent sheet, consistent with its trajectory in Fig. 1.
Around 19:00, the spacecraft altitude fell below
~800 km, and the magnetic field intensity
began to increase quickly as MESSENGER
moved into the region dominated by Mer-
cury’s dipolar planetary magnetic field (5).
The increase in the magnetic field continued
through closest approach and then decreased
until MESSENGER exited the magnetosphere
near the dawn terminator.

Examination of the high-resolution mag-
netic field longitude angle in Fig. 3B shows
one 360° and several 180° rotations of the
magnetic field in the X-Y plane between 18:43
and 18:46. The durations of the rotations ranged
from ~10 to 25 s. Such rotations of the mag-
netic field in Earth's tail near the interface
between the flanks of the plasma sheet and
the magnetosheath are thought to be caused
by vortices driven by the Kelvin-Helmholtz

Fig. 1. Schematic of Mercury's magnetosphere highlighting the features and phenomena observed by MESSENGER, including the planetary ion
boundary layer, large FTEs, flank K-H vortices, and ULF plasma waves.
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Figure 1. Three-dimensional schematic diagram of the Earth’s magnetosphere (thin arrows indicate
the direction of the magnetic field and thick arrows show the magnetopause’s current, ring current,
field-aligned current, neutral sheet current, and tail current).

generated in different parts of the magnetosphere (Figure 1). The variability of solar
conditions reflects in the variability of the solar wind, which results in variability of
the current system. In the magnetosphere a natural phenomenon involving electric
discharge, somewhat like a thunderstorm, occurs which is called a magnetospheric
substorm. During substorms the cross-tail current is disrupted and diverted towards
the ionosphere as a field-aligned current. The energy stored in the magnetotail is
converted into plasma heat and bulk flow energy, and it is dumped towards the inner
magnetosphere. Energetic precipitating particles cause enhanced auroral activity.

Relations between atmospheric electricity and both solar activity (Cobb, 1967;
Markson, 1971, 1978; Hays and Roble, 1979; Roble and Hays, 1979; Markson and
Muir, 1980; Roble and Tzur, 1986; Roble, 1991; Tinsley and Heelis, 1993; Rycroft
et al., 2000; Tinsley, 2000) and volcanic activity (Meyerott et al., 1983) have been
reported. Any perturbation in the interplanetary or atmospheric environment causes
a variation in electrical conductivity and hence variation in the current/electric
field system of the atmosphere. The atmospheric electric conductivity depends on
the ionization rate, the recombination rate, and various meteorological and solar
activity conditions. In the ionosphere ionization is caused mainly by the extreme
ultraviolet and X-ray radiation from the Sun. The precipitating energetic charged
particles from the magnetosphere can cause significant ionization, mainly at high
latitudes. The ionization in the lower atmosphere depends on solar activity in the
sense that at a particular height the ion production rate is lower during the sunspot
maximum period than during the sunspot minimum period (Neher, 1967). The
mechanism is not fully understood, but it appears that irregularities and enhance-
ments of the interplanetary magnetic field (IMF) tend to exclude part of the lower

Mercury

Earth

[Slavin et al., 2008]

[Singh et al., 2004]

Weak intrinsic magnetic field at Mercury 
(200 nT at Mercury’s surface <= 1% of Earth) 

Harsh solar wind condition 
(larger dynamic pressure/lower Alfvén Mach number)

Smaller but dynamic magnetosphere
~ 5% of Earth’s magnetosphere
Dungey cycle : a few minutes 

Different coupling system
Earth : SW - magnetosphere – ionosphere

Mercury : SW - magnetosphere – exosphere - surface



SF2A2021 - 08/06/2021 S26

Past observations and their discovery

• 3 Mercury flybys (1974 – 1975)
• Electron & Ion detector, Magnetometer

Basic information

Mariner 10

Discovery

MESSENGER

• Global intrinsic magnetic field at Mercury
[Ness et al., 1974]

• Ongoing plasma activity like Earth
[Ogilvie et al., 1977; Slavin et al., 1996; Fairfield and 
Behannon, 1976]

S. M. P. McKenna-Lawlor: Characteristic boundaries of the Hermean Magnetosphere 173 
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Fig. 5. Projections of the perturbation magnetic field (I&) on the Y-Z and X-Y solar ecliptic planes. 
While Bz is mainly negative, especially close to the planet, the BxmY field shows a characteristic 
rotation by 90” as the Mariner 10 spacecraft crosses the neutral sheet-equatorial region of the 
Hermean Magnetosphere (following Ness (1979)) 

neutral sheet, the size of the Polar Cap (or,) can be esti- 
mated (Ness, 1979). This leads to the result (&) = 17”- 
26”, which is approximately twice the value known to 
pertain in the Earth’s Polar Cap. Direct entry of the solar 
wind plasma to the Hermean Magnetosphere can thus 
occur more efficiently at Mercury than is the case at the 
Earth and is estimated that the penetration of plasma 
through the dayside cusps can reach down to latitudes of 
50-60” (Ness (1979) and references therein). 

3.4. Discussion of Mevcury’s magnetic field 

A historical review of various attempts to determine the 
magnetic moment of Mercury is provided by Russell 
(1979). The estimates range from 1.8 x 10” to 
6 x 102’ G cm3. Some authors have attempted to derive 

multipole moments for Mercury and, among these, 
Whang (1977) provided a dipole value of 2.4 x 10” G cm3, 
tilted at 2.3” from the normal to the planetary orbital 
plane, having the same directional sense as that of the 
Earth and with the dipole, quadrupole and octupole 
moment intensities in the approximate ratios 1:0.4 :0.3, 
respectively. 

The quadrupole and octupole modelling studies have 
been criticized by Ness (1979) who indicate that they do 
not improve the dipole calculation, and that the apparent 
moments are due to spatial harmonic aliasing since there 
was not, in fact, sufficient planetary coverage to allow 
higher moments to be calculated. (The value estimated, 
see Section 3.3, for Mercury’s dipole moment from the 
Mariner 10 measurements is 5.1 f 0.3 x 1O22 G cm3.) 

Owing to the high average density of Mercury, the 
planet is likely to have a large iron-nickel core with a 

[McKenna-Lawlor, 1997]

MP BS

• Main purpose : geology, surface composition, magnetic field
• In the orbit from March 2011 to April 2015
• Electron & Ion detector, Magnetometer

Basic information

Discovery

• 20% of dipole shift & more precise magnetic moment
• Ion distribution in the magnetosphere
• Ongoing plasma activities 

(dipolarization, KH waves, reconnection etc.)

[Zurbuchen et al., 2011]

[Dewey et al., 2017]

(Andrews et al., 2007), which measures proton fluxes in the energy range of ~50 eV/e to 13.3 keV/e at a scan
time of ~10 s with an effective field of view of ~1.15π sr.

2.2. Two FTE Showers on 19 April 2011

On 19 April 2011, MESSENGER crossed the dayside magnetopause twice from the magnetosheath to the
magnetosphere on the morning side (local time of ~09:20) at low magnetic latitude (~31.5°). The two mag-
netopause crossings were separated by ~12 h and, as shown in Figure 1, were accompanied by clear magnetic
field rotations, decreases in low energy magnetosheath protons (<1 keV), and increases in high energy mag-
netospheric protons (>1 keV).

The first magnetopause crossing (Figures 1a–1f) occurred during southward IMF with θ ~177°. The magne-
tosheath plasma β was ~0.62, for which the magnetosheath thermal pressure is obtained by subtracting the

Figure 1. Overview of two flux transfer event (FTE) showers observed by MESSENGER on 19 April 2011. (a) to (f) is the South IMF Shower ( bN = [0.84, −0.423,
0.41]), and (g) to (l) is the North IMF Shower ( bN = [0.832, −0.435, 0.417]). (a) and (g) proton differential particle flux. (b) and (h) integrated proton particle
flux. (c) and (i) BN. (d) and (j) BM. (e) and (k) BL. (f) and (l) Bt, the blue lines ending with asterisks mark the FRs, the magenta bars mark the intervals used to
obtain the average magnetic fields in the magnetosheath and the magnetosphere. The vertical dashed red lines indicate the average magnetopause locations.
Magnetic field measurements in MSM coordinates are shown in the supplementary material. (m) FRs durations (Δt), (n) temporal spacing between neighboring
FRs, and (o) axial magnetic flux content (ΦFTE), n indicates the number of FRs, and μ indicates the mean values.
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associatedwith dipolarization tend to reach a higher count rate but last sta-
tistically similar durations. The dipolarization-associated events have
<δpeak> = 310 ± 190 s!1 and <ΔtGRS> = 4.4 ± 4.0 s, while the remaining
events have <δpeak> = 160 ± 60 s!1 and <ΔtGRS> = 3.5 ± 5.1 s (after
removing outliers). The energy spectra of dipolarization-associated events
are statistically indistinguishable from the typical spectra of the remaining
events (not shown here); that is, the remaining events have the same dis-
tribution of energies but fewer counts (particles). Superposed epoch analy-
sis of the remaining electron events, shown in Figure 9, suggests that
magnetic field dipolarization, or at least plasma sheet thickening, may be
common to most magnetotail energetic electron events. Similar to the
dipolarization-injection superposed GRS and MAG epoch analysis, we
aligned all remaining injection events at the event start time identified
by the algorithm and averaged the particle and magnetic field properties.
|Bx| and |By| show no discernible signatures; however, Bz shows a modest
increase (ΔBz ~4 nT) coincident with the increase in GRS count rate, similar
to the dipolarization-associated events. The persistent dipolarization signa-
ture in the remaining injections suggests that a larger fraction of electron
events in Mercury’s magnetotail are associated with dipolarization than
were identified visually; that is, >25% of magnetotail electron events
appear to be associated with magnetic field dipolarization.

4. Discussion

Using an algorithm to identify energetic electron events in Mercury’s mag-
netotail, we identified 538 magnetic field dipolarizations associated with
energetic electron injections and analyzed these events statistically. The
average parameters of the dipolarization events, such as the risetime
and change in the northward component of the magnetic field, agree well
with previous studies of dipolarizations at Mercury. Sundberg et al. (2012)
identified 24 dipolarization events and found, on average,<ΔBz> = 46 nT,
<ΔtDF> = 1.6 s, and <ΔtDIP> = 13 s. We find <ΔBz> = 28.0 ± 13.3 nT,
<ΔtDF> = 2.01 ± 1.00 s, and <ΔtDIP> = 10.5 ± 5.4 s, each agreeing well

with events identified by Sundberg et al. (2012). We find a typically smaller <ΔBz>; however, this is likely
due to the small sample size and extreme events analyzed by Sundberg et al. (2012). We also find that dipo-
larization events are more frequent in the postmidnight sector than the premidnight sector, despite the
strong asymmetry of energetic electron events across the tail, consistent with the spatial distribution of dipo-
larization fronts identified by Sun et al. (2016).

In addition to agreeing well with previous studies at Mercury, the dipolarization characteristics we find at
Mercury are similar to those at Earth. From superposed plasma observations, we find a decrease in plasma
density within the dipolarization events compared to the ambient plasma, consistent with the interpretation
of DFBs as low entropy, depleted plasma bubbles convecting planetward in the magnetotail (e.g., Pontius &
Wolf, 1990; Sergeev et al., 1996). Compared to the ambient plasma sheet, we find the typical plasma density
inside DFBs is a factor of 0.7 less dense than the ambient plasma, similar to the factor of 0.6 observed at Earth
(Runov et al., 2015). We also find that dipolarization events at Mercury typically exhibit a dip in the magnetic
field prior to the step-like increase of the dipolarization front, occasionally with the dip reaching Bz < 0 nT,
similar to dipolarization events at Earth (e.g., Drake et al., 2014; Slavin et al., 2002; Zhou et al., 2014).

4.1. Particle Energization Mechanisms During Dipolarization Events

An important consequence of dipolarization events at Earth is their energization and injection of plasma into
the innermagnetosphere. Observations (e.g., Gabrielse et al., 2014; Runov et al., 2009, 2013; Turner et al., 2016)
and simulations (e.g., Ashour-Abdalla et al., 2011; Birn et al., 2013, 2014; Gabrielse et al., 2016) of dipolarization
events indicate that betatron acceleration (conservation of the first adiabatic invariant) and Fermi acceleration
(conservation of the second adiabatic invariant) are the primary acceleration mechanisms for elections. Birn

Figure 8. (a) XRS observations of energetic electrons precipitating to
Mercury’s nightside surface in geographic coordinates, adapted from
Lindsay et al. (2016). The dashed lines correspond to the open-closed field
line boundary and magnetic equator determined by Korth et al. (2015).
(b) The predicted precipitation of energetic electrons during dipolarization-
injection events.
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m/q between 4 and ~50 atomic mass units per
unit charge. Ions within those ranges constitute
more than 80% of the heavy ions (i.e., singly
charged ions heavier than H+) measured by
FIPS. Ions with m/q = 21 to 30 (here termed the
Na group and including Na+, Mg+, and Si+,
among others) are dominated by Na+, the most
abundant exospheric ion component (11). Ions
with m/q = 14 to 20 (here termed the O group)
include O+ and water-group ions (such as H3O

+,

OH+, and H2O
+). Because He in the solar wind

is fully ionized, the observed He+ (m/q = 4) flux
must largely be produced locally, although it
may contain a contribution of helium from in-
terstellar gas, ionized near the Sun and then
swept along with the solar wind (12).

As shown in Fig. 2, He+ and the Na and O
groups of exospheric ions are distributed through-
out the entire volume of Mercury’s magneto-
sphere traversed by MESSENGER. Na-group

and O-group fluxes peak near the northern polar
regions, close to the periapsis of MESSENGER’s
eccentric orbit and coinciding with the loca-
tion of the northern magnetic-cusp region. He+

does not show a distinct enhancement in such
regions but is more evenly distributed, with ob-
served fluxes near 60°N latitude comparable to
values seen elsewhere, even though Na-group
and O-group ions are enhanced by factors of 3
or more. Ions that are strongly associated with
surface sputtering effects near the magneto-
spheric cusps should be concentrated near the
polar regions, whereas ionized exospheric com-
ponents associated with the global neutral exo-
sphere would not be expected to have such a
strong correlation with polar regions but would
instead be distributed more evenly around the
planet. At comparable distances, fluxes near
dusk (~18 hours local time) are identical to
those near dawn (~6 hours local time) to within
5%. A predicted large-scale asymmetry, result-
ing from the transport of exospheric particles in
Mercury’s magnetosphere (7), has not been
observed. Measured spatial distributions of Na-
group, O-group, and He+ ions might also reflect
the spatial distribution of the associated com-
ponents in a neutral exosphere in which the He
originates primarily from evaporation of a He-
saturated planetary surface (13).

Observations during three dayside high-latitude
magnetospheric passes, each lasting 30 to 40 min,
provide strong evidence for the cusp association
of Na-group and O-group ions (Fig. 3). On each
orbit, MESSENGER crossed the bow shock and
magnetopause moving anti-sunward and east-
ward at local times of 09:00 to 10:00 and alti-
tudes of 2000 to 2700 km and 1200 to 1800 km,
respectively. The cusp passages are identified
by a diamagnetic depression in magnetic field
intensity and are characterized by the appear-
ance of 0.1 to 2 keV H+. These MESSENGER
cusp encounters occurred at magnetic latitudes
of 65° to 75°N and altitudes of 600 to 800 km,
or about halfway between the magnetopause
and the surface. The duration of the cusp cross-
ings varied from ~100 s for the first two passes
to ~150 s for the last. These durations imply that
the horizontal dimensions of the cusp along
these trajectories were 400 to 600 km.

On 13 April, the heavy ion flux was maxi-
mum near the magnetopause, but heavy ions
were also present throughout the entire pass,
with the lowest fluxes observed after crossing
the bow shock and poleward of the cusp. On
14 April, the strongest heavy-ion fluxes were ob-
served within and just before the cusp traversal.
However, the most intense and most broadly
distributed heavy-ion fluxes were seen during
the 16 April pass. Here, the heavy-ion flux exhib-
ited a broad maximum near the magnetopause,
but the flux was very high from the middle of the
magnetosheath through the cusp region, after
which it dropped rapidly. The interplanetary
magnetic field (IMF) orientation was quite var-
iable during these passes, and additional studies

Fig. 1. This schematic view of Mercury’s magnetosphere, derived from measurements made during
MESSENGER’s three flybys, provides a context for the measurements reported here. Mercury’s planetary
magnetic field largely shields the surface from the supersonic solar wind emanating continuously from
the Sun. MESSENGER has been in a near-polar, highly eccentric orbit (dashed red line) since 18 March
2011. Maxima in heavy ion fluxes observed from orbit are indicated in light blue.

Fig. 2. Spatial distribution of (A) Na-group, (B) O-group, and (C) He+ ions versus planetary latitude and
local time. Measurements span 66 days (26 March to 30 May 2011) of MESSENGER orbital observations,
during which the periapsis local time varied from 17.84 hours to 10.14 hours. Approximate distances from
Mercury’s surface in km are indicated in black. Colors indicate relative fluxes (in units of cm−2sr−1s−1);
black areas denote regions not observed, including a swath during which FIPS was mostly powered off. The
observed heavy-ion data were collected at 8-s time resolution formost of each orbit and binned by latitude
and local time in bins of width 2° and 0.5 hours. Multiple measurements in a single bin were averaged.
During these orbits, near Mercury, the planet is generally within the ~1.4p sr field of view of the FIPS
instrument. At distances greater than ~1 Mercury radius, the probability for FIPS to observe ions strongly
depends on spacecraft orientation. For example, the solar direction is obstructed at all times by the
spacecraft’s sunshade. The m/q ratio is derived from the measured ratio of E/q and a velocity mea-
surement, through time of flight, of each ion (10).
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The Europe’s / Japan’s first mission to Mercury

Two Spacecraft:
Mio: Mercury Magnetospheric Orbiter (led by JAXA)
- Instruments to observe Mercury’s plasma environment

MPO: Mercury Planetary Orbiter (led by ESA)
- Instruments to observe surface, composition, plasma. 
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Fig. 2 Locations of the seven MPPE sensors

Space-Earth Environmental Research (ISEE)/Nagoya University and ISAS/JAXA in Japan.
ENA measures the mass identified energetic neutral atoms between 10 eV and 3.3 keV and
was developed by the Swedish Institute of Space Physics (IRF)-Kiruna in Sweden, Univer-
sity of Bern in Switzerland and ISAS/JAXA in Japan.

Figure 2 shows the locations of the MPPE sensors on Mio. The four low-energy sensors
MEA1, MEA2, MIA, and MSA are referred to as low-energy particle (LEP) sensors. The
LEP sensors have ring shaped FOVs in which the center axis is perpendicular to the spin
axis of the spinning Mio spacecraft. The LEP sensors are installed on the four diagonal
corners of the octagonal Mio spacecraft to minimize the interference of the spacecraft body
in measuring low energy charged particles. MEA1 and MEA2, the two electron sensors, and
MIA and MSA, the two ion sensors, are installed 90◦ apart to fulfill the requirements of
the high time resolution measurements. The other MPPE sensors, including HEP-ion, HEP-
ele and ENA are installed on the side panels of the Mio spacecraft. HEP-ion has a conical
FOV, whereas HEP-ele and ENA have radial FOVs. To minimize the thermal input under
the severe thermal conditions of Mercury’s orbit, all the MPPE sensors are equipped with
individual thermal shields in which the surface is coated with electrically conductive white
paint.

A commonly used data processor Mission Data Processor 1 (MDP1) (Kasaba et al. 2020)
controls all of the MPPE sensors and is responsible for processing the data sent from them. In
addition, it formats the telemetry data, calculates the velocity moments (VMs), and reduces
the quantity of data by adding, selecting, or compressing the data. Depending on the total
telemetry rate of the Mio spacecraft, three different data rates of high, medium, and low are
defined. The MPPE sensors are allocated to 72.5, 5.5, and 0.8 kbps as high, medium, and
low data rates, reflected by H-mode, M-mode, and L-mode, respectively. The L-mode data
are continuously available during the orbital period of about 9.4 h. The LEP sensors produce
VMs of electrons and ions (density, velocity, temperature), and compressed E-t spectrograms
with limited angle, mass, energy, and time resolution as L-mode data. The HEP sensors also
produce count data with limited angle, mass, and energy resolution as L-mode data. ENA

Mercury Electron Analyzer (MEA) �MEA1 & MEA2
Mercury Ion Analyzer (MIA)
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Sun shield

[Saito et al., 2021]

Field of View

Limited FOV for MPPE due to Sun shield:
Only electrons can be measured in the solar wind
Ion data can be obtained during planetary flybys



Overview of MPPE observation
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Shock crossings with respect to previous observations



Shock crossings with respect to MESSENGER

BS nose distance: 1.67 RM
MP nose distance: 1.22 RM
Estimated dynamic pressure : 28 ~ 60 nPa
(e.g., average dynamic pressure by MESSENGER: ~ 10 nPa )

MP nose distance

[Jia et al., 2019]



Interesting signatures in MEA and MIA
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frequency/period Observed region electrons ions

This event 15 - 30 sec Dusk, inside MSP O O

KH
0.01 - 0.05 Hz
(20 - 100 sec)

Mostly dusk - O

ULF
0.025 - 0.1 Hz
(10 - 40 sec)

dusk - ?

ULF
0.02 - 0.04 Hz
(25 - 50 sec)

dawn - ?

[ex. Gershman et al., 2015, James et al., 2016; 2018, Liljeblad and Karlsson,2017]

Fluctuations in the dusk

ULF would be the best candidate 
To be further investigated with MPOMAG



High energy population and Fluctuations in the dawn

(a)

(b)

Energy peak : 80 eV →  200-300 eV
Counts : higher → lower (by factor of ~ 5)

Electrons are significantly accelerated there
Associated with fluctuations?
Wave-particle interactions?

(b)(a)

fluctuations



Structures along the trajectory

fluctuations

High energy population 
& fluctuations

[Lindsay et al., 2016]

● X-ray aurora  [Lindsay et al., 2016]
Electron > a few keV

● Energetic electron and its footprint 
[Dewey et al., 2017]
Electron > 300 keV

MEA : a few hundreds of eV

Too low energy to discuss electron 
precipitation? 
But energy is still higher than other region!

Superimposed trajectory is not magnetically connected to the planet
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• It took less than an hour to traverse the magnetosphere

• Clear shock crossings in both inbound & outbound

• Cold & Hot electron components

• Two parts in the magnetic field – quiet and perturbed
Due to the IMF rotation ? 
Spacecraft observed its signature ~ 25 min after .. Reasonable?

Findings from previous studies :

Orbit : southern dusk → northern dawn

Perturbed

IMF Bz rotation

20 ~ 25min

Support from simulations: Mariner-10 Mercury 1st flyby observation



Support from simulations (Ex. Mariner-10)

Plasma observations from Mariner-10 Virtual sampling in LatHyS
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Support from simulations (Ex. Mariner-10)

Plasma observations from Mariner-10 Virtual sampling in LatHyS

IMF
Density
Velocity
temperature

LI
ZE

La
tH

yS

Comparison with real data for both plasma and field
Understanding the variation in the data



Summary

• BepiColombo has successfully conducted some planetary flybys

(Earth, Venus x2, and Mercury)

• Mercury flyby #1:

Ø First simultaneous observation of low energy electrons and ions has been conducted

Ø Data gaps but clear shock crossings : a bit compressed magnetosphere

Ø Interesting signatures in both MEA and MIA : 

fluctuations, substructures, high-energy component

• Support from simulations:

Ø Powerful tool to understand the physics there

Ø Important to get the magnetic field data … but not ready! To be done. 

Next Mercury flyby is planned for the 23rd of June – Stay Tuned!


