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Mars Mission: Testing Instruments in the Black Forest
Joint Observatory of KIT and Stuttgart University Tests Seismometers for NASA

KIT Climate and Environment Center:
For an environment worth living in
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Tests at Schiltach: Seismometer package corresponding to the system that will be used
in the “InSight Lander” mission starting in May 2018. (Photo: Copyright CNES)

Meteorite impacts and geological formations: So far, exploration
of Mars has focused on its surface. The “InSight” mission of
NASA and European partners starting on May 5, 2018 will now
concentrate on the “inner values” of the red planet: How big is
its core? Is it liquid like the Earth’s outer core or solid like the
Earth’s inner core? How thick is the crust? To study the structure of Mars, NASA, among others, uses the highly sensitive instrument package SEIS with six seismometers. The qualifying
model or “sister device” of one of the seismometers is currently
being tested at the Joint Geoscientific Observatory (Black Forest
Observatory, BFO) in Schiltach, which is operated jointly by
Karlsruhe Institute of Technology (KIT) and Stuttgart University.
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More information:
NASA’s website on the “InSight“
Mars mission:
https://mars.nasa.gov/insight/mission/instruments/

To illuminate the structure of Mars, scientists plan to record Mars
quakes using the SEIS instrument package during the InSight mission. The package contains six seismometers, three short-period
seismometers suited for frequencies of up to 100 Hz and three broadband seismometers for frequencies of up to 10 Hz. “Using a set of
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three systems, ground movement in vertical and two horizontal directions can be measured,” Rudolf Widmer-Schnidrig of BFO says. The
Mars seismometers were developed in high-tech clean-room laboratories by engineers in Toulouse, France, and Pasadena, USA, At the
joint observatory of KIT and Stuttgart University, the instruments are
now characterized under optimal terrestrial conditions. The current
second test focuses on the performance of one of the broadband seismometers after two short-period seismometers were tested at BFO a
year ago. “At the BFO, we have excellent measurement conditions.
Seismic noise is low. The seismometers operated supply data with
the lowest noise worldwide,” Widmer-Schnidrig says. Moreover, the
BFO is one of the few seismological observatories, where scientists
and technicians work onsite. ”During tests of instruments we can provide support anytime, which is not possible at other seismic stations.”

Seismometer (foreground) and InSight
Lander (background). (Photo: Copyright CNES)

The tunnel system of the former ore mine in Schiltach in the Black
Forest is located in granite. The inner part of the tunnel accommodating the measurement chambers for the instruments is isolated from
the outer world by two pressure locks. This part of the tunnel is located
about 150 m below the Earth’s surface. As a result, the instruments
are shielded from impacts of direct air pressure or temperature fluctuations and they are located more than 5 km away from anthropogenic sources of interference (industry, transport). This makes the
BFO an extraordinarily calm measurement location.
Background Information on the InSight Mission
The InSight Mars mission planned by NASA and European partners
in 2018 is aimed at studying geophysical properties of the “red
planet.” In addition, fundamental questions relating to the planetary
and solar system shall be answered to better understand the history
of creation of planets of the inner solar system, one of which is the
Earth.
Similar to quakes on Earth and on the Moon, it is expected that there
are also quakes on our neighboring planet Mars. In terms of size,
Mars ranges between the Moon and the Earth. A highly sensitive seismometer (SEIS) is to observe the Mars quakes and, hence, represents a central instrument of the “InSight” (Interior Exploration using
Seismic Investigations, Geodesy and Heat Transport) mission. From
the recordings, conclusions shall be drawn with respect to the structure of Mars, the size of its core, the thickness of its crust, and on
whether its core is liquid.
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Click here for the NASA website on the mission:
https://mars.nasa.gov/insight/mission/instruments/

More about the KIT Climate and Environment
http://www.klima-umwelt.kit.edu/english

Center:

Being “The Research University in the Helmholtz Association,“
KIT creates and imparts knowledge for the society and the environment. It is the objective to make significant contributions to the
global challenges in the fields of energy, mobility and information.
For this, about 9,300 employees cooperate in a broad range of disciplines in natural sciences, engineering sciences, economics,
and the humanities and social sciences. KIT prepares its 26,000
students for responsible tasks in society, industry, and science
by offering research-based study programs. Innovation efforts at
KIT build a bridge between important scientific findings and their
application for the benefit of society, economic prosperity, and the
preservation of our natural basis of life.
Since 2010, the KIT has been certified as a family-friendly university.
This press release is available on
http://www.sek.kit.edu/english/press_office.php.
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The photos in the best quality available to us may be downloaded
under www.kit.edu or requested by mail to presse@kit.edu or phone
+49 721 608-47414. The photos may be used in the context given
above exclusively.

Page 3 / 3

