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Introduction:  Comets are primarily located in two 

distinct regions of the solar system the Oort cloud and 
the Kuiper Belt.. Short period comets (<200 years) 
include comets in Halley-type orbits that come from 
the Oort cloud. The Kupier Belt is the source of Jupiter 
family comets [1]. Theoretical models have shown that 
giant planet migration can have a profound effect on 
the populations of the Oort Cloud and Kuiper Belt (the 
‘Nice’ model, Gomes et al. 2005; Tsiganis et al. 2005). 
More recently, Levison et al. (2010) showed that the 
Oort Cloud comets could have been captured from 
other stars in the Sun’s birth cluster. This may lead to 
compositional characteristics within these reservoirs 
that are quite different from those expected based on 
the classical picture (DiSanti & Mumma 2008). Given 
the gradient in physical conditions expected across the 
nebula, chemical variation in the comet population is to 
be expected, as has been inferred for both JFCs [3] and 
Oort Cloud comets [4; Milam et al. 2014, submitted].  

There is seemingly a chemical diversity amongst 
comets and hence characterizing these differences be-
tween the distinct comet populations will contain im-
portant clues to the origins and formation of our solar 
system. Previous work [3,4,5] has revealed a range of 
abundances of parent species (from "organics-poor" to 
"organics-rich") with respect to water among comets, 
however the statistics are still poorly constrained and 
interpretations of the observed compositional diversity 
are uncertain. The potential chemical richness of an 
individual comet was amply demonstrated by long term 
monitoring of comet Hale-Bopp [8]. 

The long-period comet, C/2012 S1 (ISON) – by 
some dubbed the “Comet of the Century” — provided 
an exceptional opportunity to characterize a comet in 
this way. The species targeted in our ground-based 
campaign are well studied in a number of comets and 
reveal details regarding volatile content, physical pa-
rameters (temperature, outflow velocity), and chemis-
try.  By incorporating results from various observation-
al techniques, including single-dish and interferometric 
radio observations, and IR spectroscopy, one can gain 
much better insight into the abundances, production 
rates, distributions, kinematics and formation mecha-
nisms of molecules in these objects [6,7]. 

Comet ISON was originally expected to be excep-
tionally bright in the visible (Mv ~ -13) at perihelion, 
leading NASA to dedicate all facilities to an organized 
campaign to monitor ISON throughout its passage.  
However, in the weeks prior to perihelion ISON was 
not as active as originally predicted. The comet 
reached perihelion at 0.0124 AU on November 28 (after a 
number of small outburst events) where it disintegrated 
completely. Our team contributed coordinated observa-
tions from 5 facilities (over 170 hours), including some 
of the only observations from the ground at perihelion.  

Observations:  We conducted observations from 
four facilities (we never triggered the ToO observa-
tions on SOFIA due to poor gas production rates): the 
James Clerk Maxwell Telescope, Mauna Kea, HI, the 
Greenbank 100m telescope, Greenbank, WV, the Ata-
cama Pathfinder Experiment, Chile, and the Atacama 
Large Millimeter/sub-millimeter Array in Chile (see 
abstract by M. Cordiner et al.).  Data were obtained, 
from August 2013 through Nov. 28 (perihelion).  Ob-
servations were conducted at high spectral resolutions 
(dv ~0.05 – 0.6 km/s) and included monitoring cam-
paigns of both dust and gas (primary volatiles and OH).  
Ephemerides were generated from JPL Horizons daily, 
until it was no longer updated due to lack of optical 
observations the week of perihelion, and positional 
accuracy was monitored approximately every hour by 
pointing/focusing on nearby planets and/or quasars.   

Preliminary Results:  Our dataset includes detec-
tions from the beginning of October through perihelion 
and includes observations of HCN (multiple transi-
tions), OH, and continuum images.  Data obtained from 
ALMA will be reported elsewhere (Cordiner et al., this 
meeting).  Throughout our campaign we were sched-
uled during at least one outburst event and monitored 
the variation in flux on 15-18 November 2013 with 
APEX and the GBT.  Data obtained through perihelion 
were only acquired with SCUBA-2 on the JCMT.  Pre-
liminary analyses of these observations suggest the 
detection of either a large scale fragmentation event 
and/or the comet’s disruption.  Figure 1 shows images 
obtained on Nov 23 and at the end of Nov 27 (UT).  
The lower image can be compared with images ob-
tained with NASA’s STEREO and SOHO spacecraft 
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when the comet entered their FOV. The SCUBA-2 data 
show a nice, spherically symmetric dust coma that be-
comes elongated and diffuse on the day of perihelion.   

Our full dataset and results will be presented and 
compared with those of other investigations conducted 
during the comet’s approach to the sun and its demise. 
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Figure 1: 850 mm continuum images obtained at the 
JCMT with SCUBA-2 on UT 20131123.75 (Nov. 23.75, 
Top) and UT 20131127.83 (Nov. 27.83, Bottom) towards 
comet C/2012 S1 (ISON).  The comet was ~0.31 AU and 
0.1 AU from the Sun, respectively.  The images were col-
lected in 30 min integrations each with an approximate 14 
arc-min FOV (Note: the image above is cropped).  The 
peak flux is ~100mJy, denoted by white in the top image 
(both on the same color scale). 
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