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A comparison between the two lobes of comet
67P / Churyumov-Gerasimenko based on D/H ratios in
H.O measured with the Rosetta / ROSINA DFMS
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Abstract

The bi-lobate structure of the nucleus of comet 67P / Churyumov-Gerasimenko was a
major surprise when initially observed by the OSIRIS camera array [1] on board the ESA
spacecraft Rosetta as it first neared the comet in July 2014. Its interesting shape immediately
raised the question of how it came to be — whether it was formed from a single parent or the
merger of two [2,3], whether the lobes were homogeneous or heterogeneous and, if the
lobes had formed separately, whether they had formed in the same region or in different
regions before merger [4].

The deuterium-to-hydrogen (D/H) ratio of water from the nucleus of 67P was
previously measured by Altwegg et al. (2015, 2017) [5,6] with the Double Focusing Mass
Spectrometer (DFMS) [7] from the ROSINA instrument package on board Rosetta. That
measurement, however, was an overall result for the entire nucleus in general. As there was
insufficient spatial information available then for lobe-specific measurements [6], the
possibility of there being some inhomogeneity between the two lobes could not be
completely excluded at the time.

This investigation is a continuation of that earlier research. In this study, we made use
of newly available model data which enabled the amount of H,O contributed by each
individual lobe to the gases sampled by Rosetta at any given time to be estimated. The
ensuing comparison of the D/H ratios of 67P’s larger and smaller lobes revealed that, within
the applicable uncertainties at least, there is no discernible difference between the two lobes.
This supports the hypothesis that both lobes were formed in the same region before merger
and are homogeneous in their D/H ratios.
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