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Jupiter’s Magnetosphere
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lo’s volcanoes — source of neutral SO,

lo plasma torus —S and O ions

Solar wind — Fe, Mg, Si, N, Ne, O, S, Cions
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Jupiter’s Aurorae
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Jupiter X-ray Studies
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e X-ray auroral emissions at the poles
e Elastically scattered solar X-rays (+some fluorescence) off the disk
e Radiation belts also scatters solar X-rays

* Fluorescence from Galilean moons & lo Plasma Torus
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The EPIC-pn and RGS detectors

0.2-10keV (62 —1.24 A)
Larger effective area
Lower spectral resolution

X-ray imaging, moderate resolution
spectroscopy

The energy, time and position on the detector
is recorded for every photon

Jansen et al., 2001

0.54 —0.95 keV (23 — 13 A) (for Jupiter studies)
Smaller effective area
Higher spectral resolution

High resolution spectroscopy

Dispersive spectrometer




Internal and External Plasma Population

Spectral Models
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Sources of Jupiter’s Aurorae — External and

Internal Sources

Solar wind fit logenic fit
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Jupiter Equatorial Emissions
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Jupiter’s
disk

Equatorial

region

Southern
aurora

Wibisono et al., 2020
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Jupiter As A Solar Monitor

Jupiter Equatorial X-ray Emissions 0.2-10.0 keV Over the Solar Cycle Jupiter Equatorial X-ray Emissions 0.2-2.0 keV Over the Solar Cycle
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Jupiter RGS spectra
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Jupiter RGS spectra

A) 27 Nov 2003 — increased solar activity B) 7 10 May 2021 — low solar activity
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O VIl and O VIl are from the aurorae; Fe XVIl is from the disk



Jupiter RGS spectra and the solar cycle

Normalized counts (s A1)

Jupiter RGS Spectra at Different Parts of the Solar Cycle
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Fitting Jupiter RGS spectra
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Models to fit disk and auroral
CX emissions

Widths of broad OVII and
OVIll lines indicate O ions had
speeds of +/- 5000 km s and

energies of 2.5 MeV
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2021 Jupiter RGS spectra

10 May 2021
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Reduced x? = 1.03 for 122 degrees of freedom
Model Flux 2.40x1013 ergs cm™ st



2021 Jupiter RGS spectra

A) 02 June 2021
Energy (keV) Parameter value
5><10_3 . O.I89 . 0.l77 i O.l69 i Ol.62 ' O.I56
g‘ 4x10'3:- _
s | g APEC kT (keV) 0.06 +/- 0.01
T 3IX107° E
; 2x1073 | ’ || ” ‘ ‘ ] ) ]
S gt kT TNV (L R APEC normalization (6.59 +/- 0.6)x10*
é 10 .— + 5 i T B + + | + -
0 C 1 N 1 N 1 2 1 . ! ]
a e ool 2 2 Bremsstrahlung kT (keV) 0.48 +0.03/- 0.02
B) Energy (keV)
1073 0.189 ' 0.l77 i 0.69 . Ol.62 ' 0.56 3
T MAXVIZ_ "0 Bremsstrahlung (0.69 +/- 0.04)x10
b 1074 oy Fe XVl FeXVl NVII? X'Y' | normalization
] i i T RE
e 10°8f . o) g g S
$ i . P ni ,é g : Egjl";
g 107f dii o8 AL Reduced x%2 = 0.92 for 107 degrees of freedom
ul E: : . 3 ;':)‘,’:_ s .u SRl ~‘. “ i b 4
10°8 wney | o ol i Pl | i L SO . 1 ’
14 15 18 20 = Model Flux 2.94x10713 ergs cm™ s

Wavelength (&)

Wibisono, Thesis 2023



2021 Jupiter RGS spectra
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e Jupiter’s X-ray emissions are highly variable between observations
and even planetary rotations

* Analysing Jupiter RGS spectra requires exposures of at least 100 ks
(or for Jupiter to be hit by intense solar activity)

e Stacking spectra can wash out unique details from individual spectra

* EPIC-pn and RGS spectra show sulfur ion emission lines — logenic in

origin

Email: wibisono@cp.dias.ie




