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Introduction:  Comet 29P/Schwassmann-
Wachmann 1 (hereafter S-W1) orbits just beyond Jupi-
ter in the Centaur region with the lowest eccentricity of 
any known comet. It is  always active  (e.g. [1, 2]), and 
it was recognized in the years after its discovery [3] as 
having frequent outbursts; the intervals of the outbursts 
are typically weeks to months [2, 4]. In such an out-
burst the comet brightens by roughly ~1 mag and often 
sprouts significant features (e.g. jets, shells, spirals) in 
its coma (e.g. [5, 6]), suggesting that the outbursts 
come from localized regions on the nucleus. The spe-
cific conditions on the nucleus that trigger an outburst 
and dictate its timing and strength are uncertain [7]. 
The physical properties of the nucleus are also uncer-
tain though there are some constraints (e.g. it is one of 
the largest measured nuclei [8,9]). S-W1’s location at 
the boundary between Centaurs and Jupiter-family 
comets suggests that a better understanding of its be-
havior and properties would be useful as part of a 
larger goal to understand the thermal and structural 
evolution of comets.  

To this end, we will present preliminary results 
from two analyses of this comet that are intended to 
significantly improve the portrait of S-W1.  

Mid-Infrared Observations and Analysis:  The 
Wide-field Infrared Survey Explorer (WISE) space-
craft [10] observed S-W1 on May 3 and 4, 2010, in its 
four bands at 3.4, 4.6, 12, and 22 µm. Though the 
comet was apparently not in outburst at the time, the 
comet’s coma was seen in all bands, with a point-
source clearly embedded in each. We will show that 
our oft-used “coma-fitting” technique [11,12] is able to 
photometrically extract this point-source from the 
comet images, thereby letting us estimate the nucleus’s 
size, L-band albedo, and infrared beaming on the as-
sumption that the point-source is identical to the nu-
cleus. We will also report constraints on dust produc-
tion rate, dust albedo, and grain size distribution, as 
well as on the CO/CO2 production rate as evinced by 
any photometric excess in the 4.6 µm imaging (cf. 
[13]). Other presentations at this meeting [14,15] will 
place the properties of S-W1 into context within  the 
entire WISE database of comet observations.  

Visible-Wavelength Observations and Analysis: 
We have observed S-W1 serendipitously in various 
stages of outburst since 2002 [5,6] using facilities at 

Lowell Observatory and at Kitt Peak. All such images 
are in R-band and there are at least five outbursts in 
our dataset. We can watch features in the dust coma 
evolve over time, giving us potentially excellent con-
straints on the nucleus’s spin state, the location of 
source regions, and the area of such regions. To quan-
tify these properties and constrain any changes from 
outburst to outburst, we employ a 3-D Monte Carlo 
model that has been used in the past to successfully 
explain the coma morphology of  other comets 
[16,17,18]. We will give a report on our use of the 
model to explain the details of the outbursts observed 
in September 2008 [6] and in April 2010. 
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