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Abstract properties make millimeter-wavelength spectroscopy
an ideal technique for investigating the explosion of

We provide the very first observations of parent cometHolmes.

molecules in comet 17P/Holmes, initiated only about ~ This project has been completed, and thus we will
two days after the onset of its remarkable outburst in Present our ultimate findings and conclusions. Note,
October 2007. We continued monitoring the comet for that earlier stages of this work were presented else-
one week on a daily basis, and then, on a few oc- Where [1, 2, 3, 4].

casions, until March 2008. The early spectra show .

velocity-resolved, often high-S/N line profiles of five 2. Observations

different molecules (HCN, CkDH, CS, HCO, and . Lo .
H,S), and provide sensitive upper limits on CO. They We traced this astoplshlng e\{ent using remqtely the
were used to trace the evolution of the outburst, and telescopes ,Of the An;qna Radlo Obseryatory in USA.
evaluate the physical conditions in the coma. The late The campaign was divided into two main parts.
monitoring provides constraints on the timescale on

which the comet was returning to its regular activity. 2.1 Part |

) We used the 12-m telescope on Kitt Peak everyday be-
1. Introduction tween UT 2007 Oct. 25.5 and 31.5. The highest spec-
tral resolution was 24.4 kHz. We detected HCN, CS,
CH30OH, H,CO, and HS. We also obtained two sen-
sitive upper limits on CO.

On UT 2007 Oct. 23.3 [5], the Jupiter family comet
17P/Holmes underwent an event which eventually
raised its optical brightness by a factor of a million,
making it an easy object to see with the naked eye.
It was the greatest cometary outburst ever observed.2.2 Partll

T e v - UT 200 Now 26, De. . Dec. 26, and UT 200
P b ge, . 9 Mar. 13-16, we monitored the HCN3-2) transition
tances of 2.4 and 1.7 AU respectively. At the same . -

using the Submillimeter Telescope on Mt. Graham.

Eg];i;h?]:roemertovr:]astir?ersfg\c/tel)r/a??bcse(;jr\;inn th:arl\rl]og?enrg Because the target line was very faint, the highest use-
P » pPrompting 9 PAIGNS. | resolution was equal to 1.0 MHz. These observa-

A. natural obserV|.ng tool fo'r detectmg. andl |r1vest|- tions provided our last detection on UT 2007 Dec. 5.2.
gating the gas environment in comets is millimeter-

wavelength spectroscopy. It is sensitive to parent

molecules through their rotational transitions, and of- 3. Results

fers spectral resolutions of the order of 1-10 million 31 Partl

or even more (0.3-0.03 knts$, or better). The unique

resolving power provides excellent diagnostics of the The early evolution of the outburst was traced through
gas kinematics, which controls the spectral line pro- the J(1-0) transition of HCN (Fig. 1) and th&3-2)
files through the Doppler effect. By observing differ- transition of CS. We observed that the lines were
ent lines of the same molecule we can determine theinitially fading rapidly, but on UT 2007 Oct. 28.4,
gas rotational temperature, and by observing lines of the intensities temporarily stabilized, and the spec-
various molecules we can characterize the chemicaltral profiles underwent a dramatic change. The mea-
composition of the investigated environment. All these sured relative intensities of the hyperfine components



25 R e tensity and observing geometry. Thus, HCN was not
| HCNJ(1-0) o 7 Oet255UT | much brighter from what should be expected for a typ-

g — Oct. 27.6 UT ical nucleus of that size at that heliocentric distance. If

20 1= — Oct. 28.4 UT 7 we also assume that at least a part of this late activity

originated from the icy grains blown at the outburst,
the scenario that the nucleus was behaving like noth-
ing had happened in late October 2007 does not seem
unrealistic.

TmB (K)

4. Summary and Conclusions

By starting our campaign very quickly, only about two
days after the onset of the outburst, we could char-
acterize the molecular environment in the very early
stages of this event. Our observations demonstrate the
' complexity of this environment, with several compet-

-8 -4 0 4 8 ing sources of activity. With the further follow-up ob-
servations we witnessed, however, the amazing speed
at which the comet was losing this explosive activity.
Figure 1: Evolution of the HCNJ(1-0) hyperfine We avoid interpreting the obS(_ervations in ter_ms of thg
triplet at 88.6 GHz. The spectra from UT 2007 standard steady—state isotropic models, which are, in
Oct. 30.4 and 31.5 look the same as on Oct. 28.4, thusMOSt aspects, irrelevant for such a complex and rapidly
they were omitted. The spectral resolution in this fig- €V0IVing gas environment.

ure was reduced to 0.1 knts.
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