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Dust plays an important role in astrophysics: small
grains can be found throughout interplanetary space, dust
is abundant on the surfaces on small bodies in the solar
system and colliding dust particles are the starting material of planet formation. Studying these processes often involves the need for microgravity, e.g. in suborbital
flights. A set of experiments studying various aspects
of dust in astrophysics is MEDEA1 , a module selected
for the New Shepard Research Flight Demonstration Program2 by Blue Origin.
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Planet Formation
One of the experiments in MEDEA is dedicated to studying planet formation. Planets form in protoplanetary
disks, where initially (sub-)micrometer-sized dust grains
collide with each other, stick together and, thus, form
larger aggregates. The aggregates are fractal at first,
but with higher impact energy they are compacted in
further collisions (see review by Blum and Wurm [1])
and bouncing and fragmentation of the collision partners start to become important. Güttler et al. [2] developed a model to predict the result of a collision between two dust particles using the outcome of laboratory
experiments and extrapolations (also see talk by Carsten
Güttler). This model was then utilized for a Monte Carlo
simulation of the growth process by Zsom et al. [3],
in which the particles reached millimeter to centimeter
sizes at most. We are currently working on refining the
model by performing experiments in parameter ranges
that have only been extrapolated until now, but are crucial to the simulations.

Figure 1: Image sequence of a collision between two
dust particles leading to sticking with 0.4s between the
images.

tower in Bremen for a microgravity time of nine seconds,
where for the first time, sticking of millimeter-sized dust
aggregates could be observed (see Fig. 1). A suborbital
flight offering about 180 seconds of microgravity time
will allow us to study the system for a longer time, in
which more than two particles may stick to each other.

The Aggregation Experiment
Of special importance is the transition from sticking to
bouncing collisions, which occurs at very low velocities.
It is not possible to achieve collision velocities of millimeters per second in the laboratory, however, Heißelmann et al. [4] could show that they can be obtained
in a many-particle system which is dynamically cooling
due to inelastic collisions under microgravity conditions.
We now apply this concept for millimeter-sized dust particles. The setup has already been tested in the drop
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2 http://www.blueorigin.com/nsresearch.html
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