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Chondrule formation theories are still controversially
debated and remain among the most discussed issues in
studies concerned with planet formation. The formation of
chondrules by nebular lightning belongs to one of the most
plausible scenarios [1-5]. We developed an experiment
named EXCISS (Experimental Chondrule Formation aboard
the International Space Station (ISS)) which was carried out
in micro gravity aboard the ISS. In this experiment, synthetic
forsterite (Mg2SiO4) dust particles which were levitating in a
glass sample chamber were exposed to arc discharges. The
aim of these experiments was to explore if dust particles melt,
fuse and/or form chondrule-like objects with the help of arc
discharges [6,7].

The experiment returned in August 2019. More than 80
objects which are clearly distinct from the initial sample
material could be identified. These objects vary from small
droplet shaped entities to aggregates of more than 10 particles
which were analyzed by various techniques. The results
clearly show that in our experiment aboard the ISS we were
able to completely melt 100 um sized particles and fuse
several initial grains into aggregates. Notably, melting
induced by arc discharges was not only restricted to grain
surfaces.
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