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A Brief overview of auroras & J u p i spageé@ngronment
A NA S AJan® mission
A Brief overviewofJ u p i tnaimr adirsral region

AJupi padar aysauroras: major discoveriesand new mysteries

A Future of Jupiter exploration (if time permits)
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_agnetosphere and auror as

Magnetopduse

Mégnetotail

Credit: NASA

_ Variable
A Particle transport and Solar Win

energization generates Forcing
bright, discrete auroras
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A Scattering of quasi-
trapped particles via
plasma waves generates
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Space physicistso view of Earthos
Expectations from Earth

1. Upward current 2. Downward 3. Broadband
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A Not only do auroras provide context in understanding magnetospheric processes, but they also are key in
understanding the coupling between a planets atmosphere, ionosphere, and magnetosphere (left panel)

AParticle precipitation is a dominate heating mechan



Image Credit: NASA/ESA/J.
Saur/Jniversity of Cologne

Credit: NASAIGSEC/CU Credit: NASA/ESA/John Clarke

Brown dwarf: LSR J1835+3259
Credit: Caltech/NASA/JPL

A Auroras occur elsewhere in the Solar System and cosmos
A Magnetic field
A Plasma
A Atmosphere



Jupliteros vast space environment
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Jupiter is comprised of a multi -species and charge state plasma

Cassini/MIMI/CHEMS
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Alo (dominate source) and Europa supply

Alfvén Wing

Callisto

Image Cred@zalat al. (2022)




Current sources in SW vs rotationally driven systems
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AHubble i mages made it possible to detail the morpho
emissions were first observed with sounding rockets (Moos+ 1968) and Voyager UVS instruments Broadfoot+
1979) but had limited spatial resolution

Credit: NASAJESA/J. Nichols ' Grodengt al. (2015)



X-ray emil ssions I n Jupiteros polar <cap

A Soft (< 2 keV) and hard X-rays (> 2 keV) carried by precipitating energetic ions and electrons (e.g., Dunn+
2022)

A

fain Auro

Auroral
Emissions

wurorae

Gladstone et al. (2002) BranduardRaymoret al. (2008)



Where do the polar cap aurora map to in the magnetosphere?

Motivated by IR observations, Cowley et al. (2003) proposed the ionospheric flow
map shown below

Improved magnetic field mapping by Vogt+ (2011) suggested these regions were
likely connected to open magnetic flux, i.e., polar cap, cusp, lobes, etc.

Opening of magnetic flux via the IMF can close along the magnetopause (i.e., no
need for a Dungey cycle)
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Overview of Jupiteros Main Auror al Regi

General Plasma Properties (low altitude)
A The various aurord zones of Jupiter were first explicitly defined from | B| ~ O(10°) nT
energetic dectron spectra(Mauk et d., 2020) n~ O(103t 102 cm3
A Diffuse aurora: T~ O(10°t 10%) eV
A Most equatorward and broadest in latitude fe~ O(10°) Hz and f; ~ O(10°) Hz
A Electron intensities grester outside the loss cone (trapped) fe~ O(10°t 10°) Hz
than inside the loss cone ke~ O(1t 10) km

A Electron intensities within the loss cone are predominantly Vo C
downward (precipitating) Polar Cap
f il ' aurora
A Zonel
A Intermediate and narrow in latitude
A Brightest in UV Diffuse
A Electron intensities grestest in the downward loss cone arors

Jf;:; . Zone-l|
A Zonell L ';

A Poleward and narrow in latitude

A BAK BEAYZ (f} gpAZEEEH 3f egp” eEABAEeEEeA ebh Zone-l
Sturn)
A Electron intensities comparable in both upward and W Yy
downward loss cones @ v T b]
Credit: Ali Sulaiman, Juno Workshop, 2022 Fefi AMEYZ rpeki Aj JEAH AEEAEE | /B e/di/e

ACheck out Ali Sul aimanés Fall 2023 MIPSE pr



_vations of Jupiteros auroras
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Greathouse et al. (2021)

Brightness (kR)’

A Juno revealsthat J u p i tpadar @gaurora have high 6 ¢ ot a t iindisating emissions
coming from deeperin the atmosphere?

A Energetic electron precipitation or another mechanism?
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