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Introduction: For nearly two decades, we have
been observing infrared thermal emission from lo’s
volcanoes using NASA'’s Infrared Telescope Facility
(IRTF). Our observations consist of measuring lo’s
brightness at 3.5 microns while lo is either entering or
leaving occultation by Jupiter (whichever occurs while
lo is in eclipse) and at 2.3, 3.5, and 4.7 microns in
eclipse. The occultation observations have been used
to measure brightnesses of individual volcanoes.
Measurements of the brightness of Loki (Figure 1), the
largest and most powerful volcano on lo, have indi-
cated that Loki often erupts in a regular and predict-
able manner (Rathbun et al., 2002). The observations
have also been used to constrain models of Loki’s
eruption behavior (Rathbun and Spencer, 2006; Gregg
and Lopes, 2004).

Each occultation can only be observed in a single
wavelength while each eclipse can be observed at mul-
tiple wavelengths. These eclipse observations have a
low spatial resolution so measuring the brightness of
individual volcanoes is difficult (Figure 2). Previous
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have hy-
pothesized
that  Loki
will domi-
nate  the
brightness
at  these
infrared
wave-
lengths so
that the
eclipse
observa-
tions can be also be used to constrain models of Loki’s
behavior (Papapietro et al., 2007).

Loki Model: Based on the long history of Loki
eruptions measured from occultation observations and
the high spatial resolution data taken by the Galileo
and Voyager spacecrafts, Rathbun et al. (2002) devel-
oped a model of Loki as a periodically overturning

Figure 2: IRTF images of lo in eclipse
on October 15, 2001. The left image
was taken at 2.2 microns and the
right at 3.5 microns. In both cases,
Loki is the bright spot in the upper
right.
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Figure 1: Loki's 3.5 micron brightness as measured primarily from Jupiter occultations.
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Figure 3: Average brightness of Loki during a
brightening from the quantitative lava lake model.
Observed brightness and durations from 3.5
micron occultation data are shown. Using the
average duration from those observations, the
average brightness at 2.26 and 4.68 microns are
predicted (teal lines).
lava lake. Rathbun and Spencer (2006) constructed a
quantitative version of this model and were able to
match it to ground based observations of Loki’s
brightness taken by a variety of observers at a variety
of wavelengths. This includes the 3.5 micron occulta-
tion data shown in figure 1, speckle data collected by
Maclntosh et al. (2003), and adaptive optics measure-
ments from Marchis et al. (2005). By altering the ve-
locity at which the overturn propagates across the lava
lake, the model matches the data from times when
Loki was erupting periodically and those from more
recent times when Loki was no longer erupting on a
regular schedule. This change in velocity could easily
be due to small changes in magma density or initial
porosity of the solidifying crust.

Model predictions: We use the quantitative
model of Rathbun and Spencer (2006) to predict the
average brightness of Loki during a brightening at 2.3
and 4.7 microns (Figure 2). In the model, the average
brightness and the duration of the brightening event
are inversely proportional. The 3.5 micron measure-
ments were shown to match both variables. Using the
average duration measured, we predict an average
brightness of 9 GW/micron/str at 2.26 microns and
130 GW/micron/str at 4.68 microns.

Observations: Papapietro et al. (2007) found an
average 2.2 micron brightness of Loki during a bright-
ening event to be 7.6 GW/micron/str, remarkably simi-
lar to the predicted brightness. However, they as-
sumed that all of the 2.2 micron brightness measured
was from Loki and corrected these measurements for
Loki’s position on lo. This assumption is not war-

ranted as several volcanoes were known to be active
during many of these observations. Furthermore, their
2.2 micron measurements did not show any correlation
with the 3.5 micron measurements of Loki, suggesting
that Loki is not always dominating the 2.2 micron
brightness of lo. We will look more closely at these
observations. For each night’s observations we will
note how many volcanoes were active (based on the
3.5 micron occultation curves) and compare this to the
number of volcanoes that can be distinguished in the
eclipse observations, searching for nights when Loki is
dominating lo’s total flux.

We will measure the brightness of lo in eclipse at
3.5 microns and determine the percentage of this
brightness contributed by Loki for each night by com-
paring it to Loki’s brightness measured from the occul-
tation lightcurve. This will give us further evidence as
to whether or not Loki is dominating lo’s total flux.
Finally, we will measure 1o’s 4.8 micron brightness to
determine if Loki is more or less dominant at that
wavelength.
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