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Abstract. We present results from the Chandra X-
ray Observatory’s characterization of the x-ray 
emission from Comet 103P/Hartley 2, in support of 
NASA’s Deep Impact Extended close flyby of the 
comet on 04 Nov 2010. The comet was observed 4 
times for a total on target time of ~60 ksec between 
the 17th of October and 16th of November 2010, 
with two of the visits occurring during the EPOXI 
close approach on 04 Nov and 05 Nov 2010. X-ray 
emission in 103P was qualitatively similar to that 
observed for collisionally thin comets 2P/Encke [1] 
and 9P/Tempel 1 [2]: emission morphology offset 
sunward but asymmetrical from the nucleus (Fig 1) 
and emission lines produced by charge exchange 
(CXE) between highly stripped C, N, O, and Ne 
solar wind minor ions and coma neutral gas species 
were found (Fig. 2; [3]). 103P was very under-
luminous in the x-ray at all times, representing the 
3rd faintest comet ever detected [4,5]. The coma 
was collisionally thin to the solar wind at all times, 
allowing solar wind ions to flow into the inner 
coma and interact with the densest collections of 
neutral gas. Extension of the emission in the 
direction of the major rotating dust & gas jets was 
observed, consistent with the major source of 
cometary neutral gas species being icy coma dust 
particles. Variable spectral features due to 
changing solar wind flux densities and charge 
states were also seen (Fig. 2).  
 

 
Figure 1 - 3-color narrowband x-ray images of comet 
103P/Hartley 2 taken on 17 Oct, 04 Nov, 05 Nov, and 16 Nov 
2010 by Chandra using the ACIS-S imaging spectrometer. 
Presented are C & N (red), and O (green & blue) charge 
exchange emission lines of the comet, smoothed with a 5 pixel 
x 5 pixel Gaussian filter. The images span a region ~50,000 x 
50,000 km around the nucleus. At each visit, the green circle 
denotes the location of the nucleus and the green arrows North, 
East, the velocity direction of motion of the comet, and the 
projected direction to the Sun.  
 
Modeling of the Chandra data using observed gas 
production rates and ACE solar wind ion fluxes 
with a charge exchange mechanism for the 
emission is consistent with the temporal and 
spectral behavior expected for a slow, hot wind 

typical of low latitude emission from the solar 
corona interacting with the comet's neutral coma 
during the first 3 visits [6]. Changes in the x-ray 
emission seen in 4th visit on 16 Nov 2010 is similar 
to the unusual behavior seen for comet 17P/Holmes 
in 2007 [7] as the solar wind became dominated by 
a colder, less ionized, and faster plasma more 
typical of outflow from the solar polar regions [6]. 
It is likely that the overall faintness of the comet 
seen during all visits is due to the unusually well 
mixed dust and gas content of this hyperactive 
comet’s coma. 
 

 
 

Figure 2 – Comet 103P CXO/ACIS S3 spectra & CXE fit for 
the Nov 05 (brightest) observation. Top: Observed spectra are 
shown (in order of intensity) for Nov 16 (green, bottom 
spectrum), Oct 17 (blue), Nov 04 (red), and Nov 05 (black, top 
spectrum). Over-plotted are ±1 σ error bars and the best fitting 
CXE models for each observations. Middle: Residuals of the 
CXE fit to the Nov 05 data. Bottom: Individual emission lines 
for a CXE model indicating the different lines and their 
strengths for the 05 Nov 2010 observation. 
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