MOTIVATION

* Planetary magnetospheres are very efficient
accelerators of charged particles

* The energization processes of magnetotail
plasma populations are thought to share
similarities among the various magnetospheres

* In this study we focus on the investigation of the
characteristics of ion acceleration processes in
the Jovian magnetosphere

WHY JUPITER?

* The Jovian magnetosphere contains a variety of
ion species with different charge states!

* Therefore, it provides a diverse a set of
acceleration-relevant factors that can be tested,
such as the mass/charge dependent nature of the
heavy ion acceleration processes.

PREVIOUS STUDIES

e Vogtetal (2020): July 2016 — October 2018
(first 16 Juno Orbits) -> 232 events detected
based on By variations
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DATA SOURCES

e MAG: 1s time resolution

e JEDI-090 (“Puck” EPD): Flux, angular distribution

and composition of incident ions with energies of
a few keV to several MeV:

o H+:~50 keV - ~3 Mel/

o 0+S:~140 kel -~400 keV

o 0:~400 keV - >5 MeV

o S:~400 kel - >5 MelV/

o e-:~30 keV —~1 MelV

e Extract the ion plasma moments to acquire an
overview of the actual plasma flows

* Investigate further the characteristics of ion
acceleration and search for possible
mechanism(s)

* Ultimate Goal: Exploit the multi-species, multi-
charge state plasma of Jupiter to test acceleration
theories

Event Categories

35
30
25

20

Number of events

BO<0 events

8

7

6
n
=
25
@
@D
K]
E 3
=
=

2

1

0

1 2 3 4 5 6
Local Time (hr)

BO>0 events

Number of events
o

5 6

1 2 3 4
Local Time (hr)

Calendar Time (2017-083T07:00:00.000 to 2017-083T16:59:59,998)

. . @ - - @ . - - - . @ .:
[ )
DOree B - - - 0 ole or: A Dac
[ ) [ J
- A A ) ayaVYala -. A --. ) - -
A
ADbOorato AP 3 C 3 N0 A a||e or

HBE>0 HBB<(0 HBB mixed

Juno Orbit

BO<0 events

Number of events
L] — [J [#%) £ on [=3] | o

40 60 80 100 120

Radial Distance (RJ}

BO>0 events

Number of events
o

40 60 80 100 120

Radial Distance (RJ}

JEDO0OTPCLOO H+ (37,9280,43,5534) leV ...
Energy Spectrogram configuration

Number of events

Number of events

15
10
| I
. .
#0 #1 2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12

= N ]
]

o
T

10+

°
=
[ J
[ )
) C C
N A A
a A )

#15 #16

#13 #14

BO<0 events

0 100 200 300 400
Event duration (min)

(4]
T

B6>0 events

0 100 200 300 400
Event duration (min)

H+

Energy (keV)

[
]

[E%]

4880

5000
4000

2000

o+5, O

Energy (keV)

4880

5000
4000

2000

o+s, 5

Energy (keV)

By>0
B,<0
By mixed

uncalibrated
©n
|

15 3

07:00
Jupiter-Mag-Latitude 17.41
Jupiter-R. 42,73

09:00

B.76 2.09
42,02 41,62

11:00
-1.68
41,29

12:00
-2,39
40,93
Tirme

13:00
0.77
40,365

14:00
5.63
40,19

15:00
13.03
39.81

15:00
17.55
39.43

=
DI
[ =)

1
I3

[
=

-3

10

(halz, Wi/ eSS/ )
1SLIE]L]
+H

(AP g, W/ 13s5/D)
1SLI=]LT
0 'S+0

(nelfz, wiaf 15ns/s/)
ISLI=]U]
S S+0

~ JUP_THETA,
~ JUP_PHI

— JP_R

CONTACT: gmoutsiana@phys.uoa.gr
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