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37 HST programs, giant planets aurora

« GTO-1269 (FOC) in 1991 CO

 GO-14634 (STIS) Juno era 2016-2018
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First published
image of Jupiter’s
FUV Ly-a aurora

FOC (DD time)

Dols et al., 1992
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More than 100 researchers
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Institute + Stellar Physics
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Instrumentation

Centre Spatial de Liege

HST - FOC

Development of the
photon counting detector
and space qualification of
the FOC instrument
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Instrumentation

CSL

Centre Spatial de Liege

JWST - MIRI

Contribution to the Input
Optics and Calibration
Unit (I0C), the Instrument
Control Electronics (ICE)

and various optics for
MIRIM
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Solar System Planets
Jupiter’s aurora

NIRCam 640 Pixel (40") Subarray Saturation vs. Outer Planets
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OK HST
OK JWST

!

« JWST will be able to
observe the outer
planets without
saturating in at least
some modes. »
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Auroral process
applies to all magnetized
bodies surrounded by plasma

Brown dwarf

aurora
(Hallinan et al., 2015)

Ganymede

Maxwell-Faraday o aurora
induction law 5B 1> (Saur et al., 2015)
VXE = '
ot
V x B = poJ I o e oY

Current system
Nichols, 2011

Ampere law
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Jupiter (North) FUV aurora

HST STIS TTAG F255RF2 MIRFUV
GO-14634
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Saturn
(South) FUV

aurora
HST STIS Accum
25MAMA MIRCUV

GO-10083

540 secC
~500km/pix
0.1 TW

Jan. 28, 2004

Jan. 26, 2004

Jan. 24, 2004 Clarke et al., 2005
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Uranus (?) FUV aurora 1000 sec

HST STIS Accum F25MAMA MIRCUV “’goggfr?\//'\[/’ix
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John Spencer, SwRI
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NASA Juno mission 53.5d orbit PJO3

Magnetic coordinates (tilted)
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z: altitude above magnetic equator (RJ)
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Rho: distance to Jupiter center (RJ)
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Jupiter (North) FUV aurora
HST STIS TTAG F25SRF2 MIRFUV

GO-14634

151 HST orbits
Coordinated with Juno
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Magnetic Anomaly near the surface of Jupiter
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Multiple satellite footprints

Bonfond et al., 2016
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Spectral auroral scan (unsupported mode)
HST STIS FUV MAMA G140L slit 52x0.5 1425A

J. Gustin et al. /Icarus 268 (2016) 215-241

(a) ‘Obs. #1 (16 Jan. 2013)
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Volume emission rates (arb.units)
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EUV - FUV aurora
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Volume emission rates (arb.units)
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IR aurora
e 2000
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Jupiter IR aurora
ESO VLT CRIRES (AO, 8m)
Spectral scan (similar to UV)

pixel scale ~0.1”7 (0.27, STISx8)
L-band 3-4 um

long-slit 10 sec for 15 min

Stallard et al., 2016
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Jupiter IR aurora
NASA IRTF NSFCam (3m)
120 sec Images

Pixel scale ~0.15” (0.2” STISx8)
narrow band 3.45 um

29jun95 08jul96 07aug97 27jul98
o . o>
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Stallard et al., 2016
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Subaru Telescope
0.2” resolution with AQ.
10 X 2 sec exposures.

Unpublished material, courtesy
Hadjime KITA, Haruna
WATANABE (Tohoku Univ.)

8.2 m. National Astronomical
Observatory of Japan, Mauna
Kea
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018G 901N

Spatial resolution
appears to be limited
by Hs* lifetime (several
minutes)
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Juno - Jupiter
flyby

(next PJO5 on March, 27)

JIRAM

high-res images
of the IR aurora

NASA's eyes
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Adriani et al., 2014
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100 km/pix

A. Adriani and the JIRAM Team
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With appropriate IR instrument, it is possible to

achieve the same image quality as that offered
by HST-STIS in the UV.

However, UV and IR do not show exactly the
same features (ionospheric convection motion, Joule
heating, atmospheric Temperature, ...).

= Use JWST!

Possible to use JWST for Jupiter’s aurora?
Yes, NIRCam (NIRSpec) is perfectly suited
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Possible
configuration
for observing
Jupiter using
the 640x640
sub-arrays on

NIRCam
. d
Norwood et al., 2015
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Thank You!

b ﬁ;l:ﬁlltz rfih,PDenls GRODENT - Science with the Hubble and James Webb Space Telescopes V - Venice, It, March 20-24, 2017



