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Comet dust under the microscope

October 10 2016

Comet Tschuri on January 17, 2016. Dust particles will provide valuable
information about our solar system. Credit: ESA/Rosetta/MPS for OSIRIS Team

MPS/UPD/LAM/TAA/SSO/INTA/UPM/DASP/IDA

Comet dust from the Rosetta mission is providing insights into the
origins of our solar system. A research project focusing on the dust,
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which is supported by the Austrian Science Fund FWF and being carried
at the Space Research Institute (IWF) of the Austrian Academy of
Sciences, has direct access to data from a high resolution atomic force
microscope on board the Rosetta orbiter.

The European Space Agency's (ESA) Rosetta mission to comet
67P/Churyumov—Gerasimenko ("Tchouri") has caused quite a stir. A
project funded by the Austrian Science Fund FWF is now working on
the analysis of this dust. The project leader, British scientist Mark
Bentley, Principal Investigator of the MIDAS instrument on board the
Rosetta, has just published the initial findings of the research in the
journal Nature.

A scientific treasure chest

MIDAS, the Micro-Imaging Dust Analysis System, is a special
microscope on board the Rosetta orbiter, designed, built and operated by
a consortium led by IWF Graz. The instrument collects dust from the
comet's surroundings and analyses it. Mark Bentley firmly believes that
the analysis of the comet dust will prove to be a scientific treasure chest:
"Comets are among the earliest bodies of our solar system. They have
survived its billions of years of evolution almost unchanged, and they
can provide information about the origin of the Sun and planets." And
this is precisely what is being investigated using the data collected by
MIDAS.

Cutting-edge technology

MIDAS is a specially constructed atomic force microscope that enables
the analysis of dust particles at a resolution of just a few nanometres. To
attain this high resolution, an extremely fine needle scans the surface of
an object and the deflection of the tip by the surface structure is
measured. "MIDAS allows us to create three-dimensional images of the
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grains of comet dust. This is crucially important for our project,” says
Mark Bentley, explaining another aspect of the measuring method.

Multifaceted dust

Like the dust he is analysing, the aims of Bentley's research are
multifaceted. He wants to determine the shape and size of different
comet dust particles, analyse their surface structures, and identify the
sub-grains, from which the particles are formed. As Bentley explains,
thanks to the use of an additional operating mode provided by MIDAS,
he will be able to extend the range of his tests even further: "We can also
use MIDAS to measure magnetism. This will enable us to measure the
magnetic material in the comet dust, which will tell us a lot about
possible magnetic fields in the early solar system."

2.2 ym

“Mountain ranges” on microscopic particles of comet dust are now analysed in
great detail. Credit: ESA/Rosetta/IWF for the MIDAS team
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Slow science

The Rosetta mission offers a particularly crucial advantage for Bentley's
research: relative to the comet, the probe moves at a snail's pace. This
means that the dust can be collected gently and without being damaged.
Bentley explains: "Earlier missions flew by various comets at a very high
speed. This resulted in the particles being damaged during collection, so
they were no longer in their original state. This is not the case with
Rosetta." The dust is collected from the comet coma, the mixture of dust
and gas that surrounds the comet. The careful collection method
combined with the very high resolution offered by MIDAS also enables
tests to be carried out on the size distribution of dust particles in the
coma, on fragmentation mechanisms, and on temporal and seasonal
changes in the dust particles.

Special powers

Thanks to the successful "couple's dance" between 67P and the Rosetta
probe, which has been under way for some time now, it has already been
possible to collect sufficient dust to carry out highly informative
qualitative and quantitative analyses. MIDAS has already elicited
considerable volumes of data from the dust. Bentley also had another
scientific ace up his sleeve: Because he was responsible for operating
MIDAS, he not only had direct access to the very latest data from space,
he could also have targeted measurements of the dust particles carried
out, which furthered his research. As a result, this FWF project will
make an important contribution to the understanding of our solar system.

More information: Mark S. Bentley et al. Aggregate dust particles at
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