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H," formed above the
homopause -
thermosphere/ionosphere

H,+hv/e — H,"+te
H," + H, — H,;"+H

N,h) = N, el
H,= [KT/m,g]
Pressure < 1ubar
N(H, <10¥m-
Temperatures:
Jupiter  900-1100K
Saturn 400-600K

Uranus 500-750K
SPEX Guide Dog L’ filter
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Cassini mission support - VIMS
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June 9, 2007, published in Stallard et al., Nature 2008b
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Magnetosphere atmosphere coupling
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=> Joule heating + ion drag
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Magnetosphere - atmosphere coupling

Main auroral oval
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Stallard et al., Nature 2008a
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pectral imaging - A

Microwave Radiometer— MWR (JPL)

Gravity Science (JPL)

Waves (U of lowa)

Visible Camera - JunoCam (Malin)
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JUNO - 2016

Polar orbits
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H,": i-SHELL & JUNO

Wavelength resolution A/AA ~ 80,000 @ 3.953um
(Effective velocity resolution ~ 100 m/s)

it ~25” v N [/
Slit ~ 25 plus Imager! e ™[ /" Connerney and

Satoh

Ion Velocities -

Ion vertical profiles
Conductivity
Joule heating & ion drag

1ISHELL slit

JUPITER
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H;" in exoplanets

Many large exoplanets
found close to star

d~ 0.5 -0.05a.u.

At what point does
atmosphere heat up and
escape like HD209458b?
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JIM Jupiter Model, a = 5.0 ALl
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Many large exoplanets
= found close to star
d~0.5-0.05a.u.

At what point does

atmosphere heat up and
escape like HD209458b?
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Ribas et al., Astrophys J. 2005
Table 1| The Sun in Time targets ancf thermospheric stability limits

MName HD Type Apge(Gyr) Flergs 'em “)  Limit (au)
< EI{Dra 129333 G115V 0.1 5135 168 —>
ot UMa 72905 GIS5V U3 179.3 0.84
k! Cet 20630 G5V 0.65 511 053
b Com 114710 GOV 14 160N 0.30
The Sun G2V 4.6 4 64 0.16

b Hyi ST GZIV—67 79 0.13
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Ribas et al., Astrophys J. 2005
Table 1| The Sun in Time targets ancf thermospheric stability limits

MName HD Type Apge(Gyr) Flergs 'em “)  Limit (au)

T T T T TTTT] | I N N O | Dl 513‘5 l.EFB- >
f 3 T 03 1783 0.84
_ ) 0.65 51.1 053
| 16 160 030
1o 4.6 4.64 016
: 6.7 79 013

10 &

Prior to 100myr, did

Jupiter & Saturn have
an HD209458b phase?

o

I\

O-1 Er1-1180] A




APL () IRTF MOWG: Feb. 26, 2009 '- Steve Miller

Tom Stallard Alan Aylward
George Millward Makenzie Lystrup
Tommi Koskinen Chris Smith
Henrik Melin Jonathan Tennyson
Nick Achilleos Hoanh Lam
Bob Joseph Larry Trafton

Tom Geballe Renee Prange
Takeshi Oka Daniel Rego




