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Abstract

The comet 103P/Hartley 2 made a close approach to

the Earth in October 2010, down to a distance of 0.12

AU. In early November, the Deep Impact spacecraft

performed a flyby of the comet, in the framework of z

its extended mission Epoxi [1]. It has been the tar- §

get of various observing campaigns at all wavelengths

involving ground- and space-based observatories [2].

We present here the results of observations performed

with the IRAM Plateau de Bure. We observed the

emission of several methanol lines from which we

built the methanol rotation diagram and measured the

rotational temperature in the coma. The interferomet- RA 1]

ric maps have a spatial resolution of few arcseconds,

corresponding to few hundred kilometers. Combined Figure 1: Interferometric map of the methanol 403-

to single dish observations these data allow the mea-414 emission line at 157.246 GHz observed with the

surement of the temperature profile in the coma. In Plateau de Bure on 2010, October 28. The red con-

addition, other coma properties can be investigatededtours represent the continuum emission map. The

from our data set such as the origin of methanol in the black and red ellipses in the bottom left corner rep-

coma, the coma structure and its time variability. resent the interferometric beam of the methanol and
continuum map, respectively.

1. Observations 2. Temperature measurements

The emission of six methanol lines around 157 GHz Building rotation diagrams from the fluxes of different
in comet 103P/Hartley 2 was observed with the IRAM rotational lines of methanol is the usual way to mea-
Plateau de Bure interferometer on 28 October 2010. sure temperatures in cometary atmospheres [4]. From
The geocentric and heliocentric distances of the cometthe 6 lines we observed in Single Dish and interfer-
were 0.13 AU and 1.06 AU, respectively. The reso- ometry, we built 2 rotational diagrams (Figure 3), cor-
lution in the interferometric maps is of the order of responding to different scales in the coma. We de-
2”". Figure 1 presents the interferometric map of the duce temperatures of 46t4.3 and 41.6:6.7 K from
methanol emission line at 157.246 GHz (403-414 tran- the Single Dish and interferometric data, respectively.
sition), where the brightness peak appears to be shiftedThis suggests a faint increase of the temperature be-
by ~4" to the south of the ephemeris and continuum tween the innermost coma-R00 km) probed in in-
brightness peak positions. Some single dish spectraterferometry and outer regions:8000 km) probed in
were also recorded in a primary beam~o80”, they Single Dish mode. However given the low signal-
are presented in Figure 2. to-noise ratio of the interferometric dataset, the error
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Figure 2: On-Off single dish spectra of 6 methanol
transitions around 157 GHz obtained at the IRAM
Plateau de Bure on 2010, October 28.
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Figure 3: Methanol rotation diagrams as deduced from
Single Dish black) and Interferometrict{lue) obser-
vations.

4. Summary and Conclusions

The analysis we performed so far revealed that: 1) the
temperature profile in the coma is rather flat, though
the temperature seems to slightly increase with the dis-
tance to the nucleus; 2) a part of the methanol could be
released by the sublimation of the snowballs observed
by Deep Impact. Some other aspects of the coma can
be studied in our data set: time variations, coma struc-
ture, comparison to simultaneous continuum measure-
ments. These are the objects of ongoing studies which
results will be also presented.
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bar on the temperature measurement in the innermost

comais large.

3. Extended source of methanol

The Deep Impact observations of 103P as well as the
radar experiments performed at Arecibo revealed the
presence of large icy grains around the comet, that
could represent an extended source of gas in the come
atmosphere [1, 3]. Our simultaneous On-Off and in-
terferometric observations can be used to study the ra-
dial extent of molecules in cometary atmospheres, as it
was done for molecules observed in Hale-Bopp [5, 6]:
the On-Off to interferometric flux ratio depends on the
parent scalength of the observed molecule. We com-
pared the observed ratio to the values deduced from
coma models taking into account different origins for
the methanol in Hartley 2. Though the results are af-
fected by strong uncertainty, our study suggests the
contribution of a slightly extended source that could
be the "snowballs" as observed by the Deep Impact
space craft.
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