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In February and March 2007 in route to the
edge of the solar system the New Horizons (NH)
spacecraft passed through the Jovian system obtaining
imaging and spectroscopic observations of Jupiter, and
the Galilean satellites.

The eruption of 10’s Tvashtar plume was one
of the most spectacular phenomena observed by NH
during the Jupiter-fly. Previous evidence of the erup-
tion of the Tvashtar plume included Cassini observa-
tions of the plume itself [1] and Galileo observations of
red surface deposits centered around the vent of the
Tvashtar volcano [2]. New Horizons observed the
Tvashtar plume in scattered light on 39 occasions for ~
8 days starting from February 28, 2007. These observa-
tions provided surpassing detail regarding the dynam-
ics of the plume eruption [3]. For each of these obser-
vations the plume was observed to extend to an altitude
of ~ 320 to 360 km and a width of ~ 1100 km, consis-
tent with the diameter of the pyroclastic deposits cen-
tered around the vent of the Tvashtar volcano.

Figure 1: HST image of the Tvashtar plume taken against
dark sky (Ieft) on February 14, 2007 at a CML of 234 W in
the F255W filter, and afalse color image of the plume
derived from a composite of the images obtained on Feb-
ruary 21, 2007 during Jupiter transit in the F255 W,
F336W and F410M filters (right). The Tvashtar volcano
vent location is indicated with a diamond. The resolution
in theimagesis ~ 180 km/pix [3]

However, detailed observation of the spectral
properties of the plume between 2000 and 3200 A, the
wavelengths where |0’s volcanic plumes are most con-
spicuous could not be obtained with the NH instrumen-
tation. To cover this spectral gap, observations of 1o
were made with the Hubble Space Telescope Wide
Field and Planetary Camera 2 (HST/WFPC?2) over the
week-long period extending from February 14 to 22,
2007. During this time the Tvashtar plume was ob-
served in both scattered light and in absorption (Fig
1.). Observations of 1o were made against dark sky in
the ultraviolet using the F255W filter, and at visible

wavelengths using the F336W, F569W and F791W
filters. Images of 1o taken during Jupiter transit were
obtained in the ultraviolet and visible using the
F255W, F336W, F410M filters (see Table | for band-
pass details).

TABLE |
Filter M ean wavelength (A) Effective
width (&)
F255W 2577 395
F336W 3329 374
F410M 4086 147
F569W 5582 966
F791W 7811 1231

The HST observations indicate that the
Tvashtar plume is most conspicuous in the F255W
filter, i.e., the plume scatters and absorbs strongly near
2600 A. This behavior is consistent with al previous
ultraviolet observations of the Pele plume [4,5]. It is
known that the Pele plumeisrichin S, gas[6,7], and it
is likely that short chain sulfur products produced by
the quenching of sulfur gas are the source Pele's red
surface deposits (Fig. 2). S, gas absorbs strongly be-
tween 2400 and 2900 A, thus corresponding to the
wavelengths covered by the F255W filter (see Table
1). By comparison to Pele it is likely that the efficient
absorption of light in the F255W filter by the Tvashtar
plume is due to the fresh eruption of diatomic sulfur
within the plume. Additionally, al available measure-
ments of the size of the Tvashtar plume and the nature
of its surface deposits suggest that the Tvashtar plume
isin the class of the Pele plume.
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regions as observed by Galileo [2].

Figure 2: Images of the Pele (left) and Tvashtar (right) plume deposit

Nevertheless, one to one correspondences be-
tween the two plumes cannot be assumed. For example,
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the optical depth of the absorbing plume in the F255W
filter for Tvashtar is afactor of 2 higher than the ~0.18
+ 0.016 value derived from 1996 HST observations of
Pele plume obtained using the same filter [8].

In this presentation variation in the optica
depth of absorption of the Tvashtar plume as afunction
of wavelength between 2600 and 4100 A will be re-
ported. We will also discuss constraints on the density
of SO, and S, gas within the Tvashtar plume based on
the optical depth observed in the F255W filter. It is
necessary to discuss both gases because the F255W
filter covers a wavelength region where both SO, and
S, gas absorption can occur; additionaly, analysis of
spectra of the Pele plume indicates the S,/SO, ratio in
Pele can vary from 0.01 to 0.30 indicating that SO, gas
is the dominant gas species in that plume [7]. In spite
of this the S, gas absorption cross-section near 2600 A
is 50x higher than that of SO,. Thus, even if S, gasis
not the dominant species in the plume, S, gas will be
the dominant absorber contributing to the optical depth
of any plume detected in the F255W filter unless the
S,/SO, gas density ratio is 0.02 or less. Using Pele as
an analog we will report the range of SO, and S, gas
densities possible in the Tvashtar plume.

In order to further investigate the similarities and
differences between the Pele and Tvashtar plumes the
optical depth of each plume as a function of the wave-
lengths observed by HST in transit and scattered light
will be provided. Additionally, updates on the plausible
range of SO, and S, gas densities likely to have been
detected in previous HST F255W images of the Pele
plume obtained during Jupiter transit will be provided
for comparison to the Tvashtar results.
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