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Introduction:   Data on the UT 2005 June 14 outburst 
of comet 9P/Tempel 1 was taken from different view-
points and has been examined for morphological and 
parallax differences. The data were taken with the 
Hubble Space Telescope [1], from the Deep Impact 
(DI) spacecraft [2], and from the Calar Alto observa-
tory, Spain [3]. The location (220+/-6E, 6+/-5N) of the 
outburst source region on the surface was determined 
from the intersection of two tracks on the shape model 
of Thomas et al.[4] that correspond to the position 
angles of the outburst as seen from DI and HST (Fig. 
1) . The rotational phase is based on the changing spin 
rate of the comet nucleus determined by Belton and 
Drehus [5]. The outburst occurred in the afternoon at 
~1 pm local solar time. The errors arise primarily from 
the uncertainty in the time of initiaton of the outburst. 
The distribution of light in the outburst is similar to 
that expected for an optically thin inverted cone-like 
sheet sheet of material (ejecta curtain) where the angle 
of the cone increases with time.  

The method and software used to determine 
the location on the surface was checked using observa-
tions of the position angles of the impact ejecta plume 
as seen from DI and HST to independently determine 
the (known) place of impact and the tilt of the axis of 
the ejecta curtain which is expected for an oblique 
impact. The place of impact was recovered and a 
downrange tilt of 10.2 deg from the surface normal 
was found. 

We have also computed loci of possible 
source regions for 9 other mini-outbursts seen from DI 
[6]. We find that 5 of  these tracks converge on the 
same region where the June 14 event occurred (Fig. 2). 
Three tracks converge at a second location near (60E, 
20S) and one track does not intersect the others sug-
gesting a third active location (Fig 2). These results are 
consistent with the hypothesis that multiple outbursts 
arise from a single source or from a few sources in 
close proximity at each region. The outbursts are 
found to occur both during the day and night indicat-
ing only weak, or no, control by direct sunlight. They 
also all occur at low latitudes suggesting that rotation 
may have some influence. The region responsible for 
the strongest outbursts lies adjacent to a portion of the 
surface that was imaged at moderate resolution during 
the DI encounter. It is characterized by circular de-
pressions, the origins of smooth flows, and by water – 
rich ice patches; it is also situated on a part of the nu-
cleus that protrudes bluntly from the main body.  

We consider the case for active cryo-volcanism in the 
interior of the nucleus as a cause of the outbursts. Our 
concept is based on the ideas of Prialnik et al.[7] for a 
source of high pressure gas and an interior structure 
based on the talps hypothesis [8] that may provide a 
mechanism for the formation of spatially localized 
traps for gas in the interior. Providing that the interface 
between talps layers has less permeability to gas diffu-
sion than the material in the bulk of the layers them-
selves we find that a qualitative explanation can be 
achieved. Finally, we briefly consider how a simple 
extension of our model can also lead to reasonable 
explanations for the diffuse nature of some active re-
gions, apparent compositional inhomogenieties in the 
inner coma, mega-outbursts and splittings.    
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Fig.1. Tracks on the surface of 9P/Tempel 1 corresponding to out-
burst position angles observed from DI (black) and HST (red). The 
encircled cross is the DI impact site. 
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Fig 2. Tracks corresponding to 10 mini-outbursts. Open square, 
circle and triangle mark the primary intersections. The open circle 
also markes the location of the June 14 outburst.  
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