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Introduction:  Comet 103P/Hartley 2 (hereafter 
Hartley 2) was the target of the NASA / EPOXI Mis-
sion in 2010. Exceptional observing circumstances also 
allowed many ground-based observations to be carried 
out in support of the EPOXI mission [1, 2]. The rota-
tional period of ~18 hours and presence of CN-jets [3] 
imply that long-slit spectroscopic observations likely 
sampled different regions of the coma, depending on 
the observational circumstances (e.g., the slit P.A. and 
a rotational phase of cometary nucleus). As already 
reported [5, 6], spatial distributions of parent volatiles 
in the coma observed using near-infrared spectroscopy 
were sometimes distributed asymmetrically along the 
slit. Here we report additional near-infrared high-
dispersion spectroscopic observations of Hartley 2 
taken by the Near-Infrared Spectrometer (NIRSPEC) 
at the Keck II telescope [7] on UT 2010 Oct 17 and 21, 
when the comet closely approached to the Earth (Δ ~ 
0.12 AU). 

Observations: We measured the volatile composi-
tion of Hartley 2 on four nights using NIRSPEC as part 
of the ground-based support observations for the 
EPOXI mission. Table 1 lists the heliocentric and geo-
centric distances of the comet and the velocity relative 
to the telescope during the observational campaign. At 
each grating/cross-disperser setting, comet spectra 
were acquired using sequences of four scans with an 
integration time of sixty seconds on-source per scan 
(four minutes for the total sequence).  For all comet 
observations we used a slit length of 24'' (~ 125 pixels) 
and a slit width of 0.43'' (3 pixels) on the sky providing 
spectral resolving power (λ/Δλ) ~ 28,000. During a 
sequence of scans, the telescope was nodded 12'' along 
the slit such that the comet remained in the slit for all 
four scans. The scan sequence was ABBA – the first 
scan is taken with the comet in the A-beam position on 
the slit, the telescope is nodded to the B-beam position 
for the second and third scans, and nodded back to the 
A-beam position for the fourth scan. 

Results and Discussion: Based on our observa-
tions we summarize the spatial distributions of vola-
tiles in comet Hartley 2 as follows: 

(i)  Spatial distributions were sometimes asymmetric 
along the slit (Figure 1),  

(ii) Spatial distributions of H2O and CH3OH were 
always similar to each other,  

(iii) Spatial distributions of C2H6, C2H2 and HCN 
were also always similar to one another but gen-
erally different to that of H2O. 

Based on these results (that were consistent with the 
observational results on other dates: e.g., on Nov 4 by 
[5], Oct 19 and 22 [6]), the ices in cometary nucleus 
might be segregated between two phases. One is en-
riched in H2O and CH3OH and other is enriched in 
highly volatile ices like C2H6. This hypothesis was 
initially proposed by [5, 6]. Water-rich icy grains (as a 
distributed source of H2O and CH3OH) could be eject-
ed from the nucleus by the gaseous outflow of highly 
volatile and abundant species like CO2. In this work 
we also report the gas production rates ratio (mixing 
ratio) for each detected molecule in Hartley 2. 

 

 
Figure 1: Selected example of 2D-spectrum. 

Asymmetric distribution of C2H6 was seen on Oct 17. 
 
References:  [1] A’Hearn, M., et al. (2011) Science, 

332, 1396. [2] Meech, K., et al. (2011) ApJ Lett., 734, 
L1. [3] Samarasinha, N. A., et al. (2011) ApJ Lett., 734, 
L7. [4] Night, M. M. & Schleicher, D. G. (2011) AJ, 
141, 183. [5] Dello Russo, N., et al. (2011) ApJ Lett., 
734, L8. [6] Mumma, M. J., et al. (2011) ApJ Lett., 734, 
L7. [7]  McLean, I. A., et al. (1998) Proc. SPIE, 3354, 
566. 

Table 1: Observational conditions. 
UT Date  
 (2010) 

Heliocentric 
distance      
r [AU] 

Geocentric 
distance 
Δ [AU] 

Δ-dot 
[km/s] 

Sep. 16 1.20 0.28 -12 
Oct. 17 1.07 0.12 -2.5 
Oct. 21 1.06 0.12 +0.16 
Nov. 4 1.06 0.16 +6.6 
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