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Introduction:  The Deep Impact spacecraft en-

countered comet 103P/Hartley 2 on 4 November 2010, 
at a closest approach distance of 694 km.  Observa-
tions of the comet’s lightcurve leading up to the en-
counter revealed that the nucleus is in an excited and 
changing rotation state [1]. Unfortunately, images of 
the resolved nucleus obtained during the rapid flyby 
show little rotation, and the coma masks the nucleus 
signal in observations before and after the encounter.  
Thus, to derive the full rotational solution, we must 
resort to modeling of the coma brightness and mor-
phology as a function of time.  In this work, we use 
stereo images of the jets to derive the locations of the 
active areas on the nucleus of comet Hartley 2, which 
is the neccessary first step for using the coma modeling 
to describe the comet’s rotation. 

 
Experimental Technique: We adopt the same 

parallax technique that we used on comet Tempel 1 to 
show that narrow jets were associated with a terraced 
region on the surface [2]. In the inner coma, the jets are 
linear structures that can be characterized by measur-
ing two points along the length of the feature in each 
image, which define the projection of the jet onto the 
plane of the sky.  These two points lie in a plane along 
the line-of-sight, and the center of the jet lies some-
where along this plane.  When applied to two or more 
images, the planes intersect in a line, which defines the 
center of the jet in inertial space.  Projecting this line 
back to the nucleus (represented by the shape model) 
pinpoints the source of the jet, along with its orienta-
tion in space.    

 
Hartley 2 Observations: For the analysis of the 

jets, we can employ ~60 high resolution MRI images 
of the nucleus bracketing the time of closest approach, 
with a change in parallax angle of 164°. These images 
show numerous linear features extending from several 
clustered regions on the surface (Fig. 1).  Jets also ap-
pear to emerge from the shadow of the nucleus, sug-
gesting that gas production continues, even after the 
source has crossed into darkness. 

Further from closest approach, the jets are detected 
as spiral arcs, though they change their appearance and 
structure from one rotation to another due to the ex-
cited rotation state.  Using the jet locations found in the 
close approach images, this  variability can be modeled 
to derive the required orientation of the nucleus as a 
function of time, which provides the information 
needed to solve for the rotation. 

 
Figure 1.  Image of comet Hartley 2 from near 
closest approach, showing linear dust jet structures. 

 
We will present the results of our analysis in locat-

ing the sources and directions of the jets, and will dis-
cuss how these results are to be utilized in the model-
ing of the coma brightness and morphology to derive 
the comet’s rotation state. 
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