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The CoPhyLab: How to Study Comets in the Laboratory —
eBAsTIAN GUNDLACH — Institut fiir Geophysik und extraterrestrische
Physik, Technische Universitdt Braunschweig, Deutschland

Comets are kilometer-sized objects, composed of different volatile and
refractory species, i.e., ice and dust. They formed in the protoplane-
tary disc by the gravitational collapse of pebble clouds, typically con-
sisting of mm- to cm-sized aggregates of dust and ice. After their
formation, comets were scattered into the outer regions of our solar
system and the bulk cometary material remained almost unaltered.
Thus, comets are among the most primitive objects of our solar system.
When a cometary nucleus enters the inner solar system, the cometary
surface warms up and the volatile components start to sublimate. Par-
ticles, aggregates and chunks are then ejected off the cometary surface
into space. This process leads to the formation of the cometary coma,
the dust tail and the dust trail. However, the physical processes related
to the ejection of material are still not understood. Laboratory exper-
iments are one possible tool to investigate the activity of comets. This
task is currently addressed by the CoPhyLab (Comet Physics Labo-
ratory), an international collaboration among six Partner Institutes,
with the aim to study the physical processes connected to cometary
activity by various experiments and thermophysical modeling.

EP 6.2 Thu 11:30 HS8
Atmospheric processes affecting methane on Mars — eJoHN
Lee GRENFELL', FABIAN WUNDERLICH!2, MIRIAM SINNHUBERS,
KonsTaNTIN HERBsT?, RALPH LEHMANN®, MARKUS SCHEUCHER?S,
STEFANIE GEBAUER!, GaABRIELE ARrNoLD!, and HeEike Rauerb27
— lnstitut fiir Planetenforschung (PF), Deutsches Zentrum fiir Luft-
und Raumfahrt (DLR), Berlin, Germany — 2Technische Universitt
Berlin (TUB), Germany — 3Karlsruhe Institute of Technology (KIT),
Germany — 4Kiel University (CAU), Germany — °Alfred Wegener
Institute (AWTI), Potsdam, Germany — SNow at: NASA Jet Propul-
sion Laboratory (JPL), Pasadena, USA — 7Freie Universitit Berlin
(FUB), Germany

We investigate a range of atmospheric phenomena concerning their
potential to address the Martian methane lifetime discrepancy. This
refers to the over-estimate of the modelled lifetimes compared to ob-
servations by a factor of up to 600. We apply a newly developed
atmospheric photochemical model where we vary in a Monte Carlo
approach the chemical rate and eddy mixing coefficients within their
uncertainties. Atmospheric pathways are identified and quantified in
which methane is oxidized to its stable products. We also investigate
the effect of air shower events due to galactic cosmic rays and solar cos-
mic rays. Our results suggest that the current uncertainty in chemical
rates and transport together with seasonal changes in the water col-
umn and recently observed high abundances of chlorine in the Martian
atmosphere can together account for a factor of 27.7 lowering (within
2-sigma) in the modelled Mars methane lifetime.

EP 6.3 Thu 11:45 HS8

Location: H8

Magnetfeldmodellierung der Merkurmagnetosphére mit dem
KTH-Modell — eKrisTiIN PuMmP und DaNieL HEYNER — IGEP, TU
Braunschweig

Der Merkur ist der kleinste und innerste Planet unseres Sonnensys-
tems und besitzt ein dipolartiges internes Magnetfeld. Hierdurch bil-
det sich eine Magnetosphére aus, deren Strukturen Gegenstand aktu-
eller Forschung sind. Die Magnetosphére des Merkur ist im Vergleich
zur der der Erde um ein Vielfaches kleiner, dynamischer und durch
die nordwartige Verschiebung des Dipols nicht symmetrisch in Nord-
Siid-Richtung. Um die dort auffindbaren Strukturen und Prozesse zu
verstehen, werden mithilfe der MESSENGER-Messdaten Modelle ent-
wickelt, um beobachtete Signaturen erklaren zu kénnen und die an-
schliefsend dabei helfen sollen, die Magnetfeldmessungen der aktuellen
BepiColombo-Mission noch genauer planen zu kénnen.

In diesem Vortrag wird das KTH-Modell vorgestellt, ein modula-
res Modell, mit dem sich das Magnetfeld innerhalb der Merkurma-
gnetosphére berechnen lasst. Dieses iiberarbeitete Modell beinhaltet
zum ersten Mal ein realistisches Neutralschichtmodell, dass an den
MESSENGER-Daten orientiert ist. Eine Residuenanalyse zeigt, dass
mit diesem neuen Modul die Signaturen der feldparallelen Stréme und
der zugehorigen Schliefungsstrome besser erkennbar sind. Dariiber hin-
aus bietet das Modell Potential fiir eine Verbesserung der Hauptfeld-
bestimmung.

EP 6.4 Thu 12:00 HS8
New dynamo models with a stably stratified layer as an ex-
planation for Mercury’s unique magnetic field — ePATRrICK
Koruey!, DanieL HevyNER!', Jonannes WicHT?, and KaRL-HEINZ
GrassMEIER! — lInstitut fiir Geophysik und extraterrestrische
Physik, TU Braunschweig — 2Max Planck Institute for Solar System
Research, Gottingen

Since the discovery of Mercury’s peculiar magnetic field it has raised
questions about the dynamo process in the fluid core. The surface
magnetic field is rather weak, strongly aligned to the planet’s rotation
axis and its magnetic equator is shifted towards north. Especially the
latter characteristic is difficult to explain using common dynamo model
setups. One promising model suggests a stably stratified layer right
underneath the core-mantle boundary. As a consequence the magnetic
field deep inside the core is efficiently damped by passing through the
stably stratified layer due to a so-called skin effect. Additionally, the
non-axisymmetric parts of the magnetic field are vanishing, too, such
that a dipole dominated magnetic is left at the planet’s surface. In
this study we present new direct numerical simulations of the magne-
tohydrodynamical dynamo problem which include a stably stratified
layer on top of the outer core, which can also reproduce the shift of the
magnetic equator towards north. We explore a wide parameter range,
varying mainly the Rayleigh and Ekman number under the aspect of
a strongly stratified layer. We show which conditions are necessary
to produce a Mercury-like magnetic field and give a inside about the
planets interior structure.



