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Spectroscopic observations of lo
Neutral Clouds: constraints on Na-
bearing dust grains ejected from lo
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A New Spectroscopic Feature?

* Detected while observing
lo’s Neutral Clouds before
Jupiter’s eclipses (Grava et
al., 2014) at TNG telescope

= Sodium is directed towards
the observer (and Jupiter)

= Doppler shift: tens of km/s

= Highly variable within 1
night
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Earth sodium brightening at twilight
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lo sodium glowing in eclipse

New Blue-shifted
Escape Feature

Slow-moving
Neutral Cloud
(Main Emission)

Fast sodium
stream or jet
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Modeling approach

Shown here is the
best model
(center) and what
happens when we
vary one of our 2
parameters
keeping fixed the
other one
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Varying ejection location
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Model variables:
e Ejectionlocation
e Speed distribution
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Jet Shifted Toward Subjovian Direction
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Varying speed distribution

Best model:
Atoms ejected with broad speed
distribution (10-90 km/s)

Atoms ejected in the leading/sub-
Jovian hemisphere (45-70° West
longitude)




Trajectory
necessary to
explain our jet
IS consistent
with that of
negatively
charged dust
grains (10 nm
size)

Source rate of
this new
process: ~10%6
s1(~10 kg s™?)
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A Dust Source for our Jet
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Characteristics of our “jet” are consistent with dust trajectories

Neutral sodium atoms Negatively charged nanodust grains
Subsolar Longitude=3190 7:\\\\ TTTTTTTT T[T T T T T I T T TTIT T T I T I T[T TTTTTITTT I{I\\\H\.ll\l\llll\l I\H: I1DD
F Positively 3J
> B Charged
:'l;n" oL H Nanodust E
5 0.0 EI orb A E E 80
3 Clo's Orbit o : =
0 2 sk e ii?; Sodium Jet E
~ -0.5 C a jﬁsﬂﬁ (Figure 7) 3 =
= E F Negatively J g
£ _g 4;_ Charged Nanodust _E L g0 =
= O -1.0 . E
o F =
3 S S :
% E _1 5 3; E L 440 §
@ R e 2
) oc 2_ E a
= -2.0 :
S ;
— r
us 3
g i To Earth| J
20  -10 0 10 20 Y W
Distance from lo (R,) -3 2 -1 0 1 2 3

X (Ry)



Conclusions

We have simulated a new emission feature detected in our spectra of lo’s
sodium Neutral Clouds

Monte Carlo simulations of lo Neutral Clouds reveal that sodium atoms
that compose our emission feature were ejected in the leading/sub-Jovian
direction (45-70° West longitude) with a broad speed distribution (10-90
km/s)

The orientation of the jet and its velocity are consistent with those of dust
grains (10 nm in size) accelerated by the co-rotational electric field of
Jupiter’s magnetosphere.

Rough estimate of source rate: 102° Na s, corresponding to 10 kg s™
These observations highlight a new, albeit minor, mechanism in
replenishing lo’s Neutral Clouds and lo's Plasma Torus
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