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Introduction:  This paper reports results from a 

high-resolution (λ/Δλ ~ 28,000) infrared spectral sur-
vey of comet 103P/Hartley 2 obtained with the 
NIRSPEC spectrometer at the W. M. Keck Observato-
ry on UT 2010 November 4. Hartley 2 is an ideal can-
didate for a high-resolution spectral survey. The 2010 
apparition of Hartley 2 resulted in a very close ap-
proach to Earth, providing extremely favorable condi-
tions for ground-based observers. Hartley 2 was also 
the target of both the NASA EPOXI mission and a 
massive worldwide observing campaign [1, 2]. The 
time of the EPOXI closest approach to Hartley 2 was 
14:02 on UT November 4, so our NIRSPEC observa-
tions both cover and bracket the closest approach of 
the spacecraft (Table 1).   

Observations: Hartley 2 data on UT November 4 
(Rh = 1.064 AU; Δ = 0.156 AU; Δdot = +7 km/s) were 
obtained in five time intervals covering three unique 
grating settings [3, Table 1]. For this survey we report 
results from three of these time intervals (settings in 
bold in Table 1) covering all three grating settings. Our 
survey of Hartley 2 covers the spectral region between 
2.832 and 3.639 µm (3531 – 2748 cm-1), making it the 
most complete high-resolution infrared survey of a 
Jupiter-family comet to date.  

 
Table 1: Observing log for the Hartley 2 on UT 4 Nov 

Setting 
name 

Time cov-
erage (UT) 

On-source 
time (min) 

Slit posi-
tion angle 

KL1A 10:49-11:30 24 284° 
KL2 11:37-12:55 44 284° 
KL3 13:33-14:43 40 284° 

KL1B 14:50-15:17 16 284° 
KL1C 15:20-15:54 20 5° 

 
Results: In this work we identify 364 distinct 

emission features present in these spectra. The Hartley 
2 survey includes multiple identified emission features 
from H2O, OH, CH3OH, C2H6, HCN, C2H2, H2CO, 
NH3 and NH2. Fifty-one identified emissions resulted 
from a blend of two or more species, and thirty-six 

emissions are unidentified. To obtain clues to the iden-
tity of some unknown emission features, we compare 
the spectrum of Hartley 2 with Jupiter-family comets 
73P/Schwassmann-Wachmann 3-B and 17P/Holmes. 
This is useful because these comets have significantly 
different volatile chemistries, so the relative strengths 
of corresponding lines in these comets will change 
depending on the responsible species. The spatial dis-
tribution of species in the coma is species-dependent in 
Hartley 2; when possible, we also determine the spatial 
distributions for unidentified emissions to provide fur-
ther information on the characteristics of these fea-
tures. Out of the thirty-six unidentified emissions in the 
Hartley 2 survey, we obtained additional characteris-
tics and clues to the identity of twenty-two of these 
emissions. In addition to providing detailed infor-
mation on Hartley 2 on UT 2010 November 4, this 
survey serves as a guide to the most favorable infrared 
spectral regions to search for molecular species in 
comets and perhaps other astronomical objects and 
illustrates which spectral regions and species are prob-
lematic for searches. 
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