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Introduction: Comets provide important clues to
the physical and chemical processes that occurred dur-
ing the formation and early evolution of the Solar Sys-
tem, and could also have been important for initiating
prebiotic chemistry on the early Earth [1]. Comets are
comprised of molecular ices, that may be pristine inter-
stellar remnants of Solar System formation, along with
high-temperature crystalline silicate dust that is indica-
tive of a more thermally varied history in the protosolar
nebula [2]. Comparing abundances of cometary parent
volatiles, and isotopic fractionation ratios, to those
found in the interstellar medium, in disks around young
stars, and between cometary families, is vital to under-
standing planetary system formation and the processing
history experienced by organic matter in the so-called
interstellar-comet connection [3].

In the classical picture, the long-period comets
probably formed in the nebular disk across the giant
planet formation region (5-40 AU) with the majority of
them originating from the Uranus-Neptune region.
They were subsequently scattered out to the Oort
Cloud (OC) by Jupiter. The short-period comets (also
known as ecliptic or Jupiter Family Comets - JFC) re-
side mainly in the Edgeworth-Kuiper belt where they
were formed. Given the gradient in physical conditions
expected across this region of the nebula, chemical
diversity in this comet population is to be expected
[4,5]. We have conducted observations of comets
103P/Hartley 2 (JFC) and C/2009 P1 (Garradd) (OC),
at primarily millimeter and submillimeter wavelengths,
to determine important cosmogonic quantities, such as
the ortho:para ratio and isotope ratios, as well as probe
the origin of cometary organics and if they vary be-
tween the two dyanamic reservoirs.

Observations: Observations were conducted from
four facilities, including: Arizona Radio Observatory’s
12m telescope, Kitt Peak, AZ, and Submillimeter tele-
scope, Mt. Graham, AZ, as well as the James Clerk
Maxwell Telescope, Mauna Kea, HI and the Green-
bank 100m telescope, Greenbank, WV, covering 20
c¢m, 3 cm, and 0.8-3 mm. Data were obtained, simulta-
neously when possible at all facilities and collected in
position switching mode with spectral resolutions of dv
~0.05 — 0.6 km/s. Ephemerides were generated from
JPL Horizons daily and positional accuracy was moni-

tored approximately every hour by pointing/focusing
on nearby planets and/or quasars.

Results and  Discussion: We  report
multiwavelength spectral observations of comets from
two dynamical families including the JFC 103P/Hartley
2 and the OC comet C/2009 P1 (Garradd). Multiple
parent volatiles (e.g. HCN, CH;0H, CO) as well as
daughter products (e.g. CS and OH) have been detect-
ed in these objects. We will present a comparison of
molecular abundances in these comets to those ob-
served in others, supporting a long-term effort of build-
ing a comet taxonomy based on composition.
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Figure 1: Detection of HCN and CO in comet
Garradd on 18 Jan 2012 with the SMT.





