RTEMS APPLICATION SPOTLIGHT

LISA Pathfinder

The LISA Pathfinder will test the technology needed to
develop the ambitious ESA/NASA LISA mission. LISA
(Laser Interferometer Space Antenna) aims at
improving our knowledge of the universe by
detecting gravitational waves, a phenomenon
predicted by Einstein in 1916. LISA relies on
technologies that are yet to be tested, so
could not be built without its precursor
LISA Pathfinder.

LISA Pathfinder does not possess a
classical payload with which to perform
its scientific investigation, for the spacecraft
as a whole is used to pursue its objective. The
core of the experiment is the inertial sensor, the
LISA Technology Package (LTP), containing the
proof masses and the accurate metrology system.
Two micro-propulsion systems are present: one based
on Field Emission Electric Propulsion (FEEP) developed

in Europe and one based on Colloidal thrusters, developed

in the USA and provided by NASA. The inertial sensor and the two micro-
propulsion systems are controlled by two drag-free control software packages,
one residing in the European on-board computer and one provided by JPL,
called the Disturbance Reduction System (DRS), residing on a dedicated
computer.

RTEMS is used on the data
management unit (DMU) provided by
EADS Astrium. This computer thas wo
redundant 32-bit processor modules
_each with the the ATMEL ERC32SC
- SPARC microprocessor. This provides
approximately 18 MIPS of computing
power. This system also provides
interfaces to the spacecraft and
payload via a MIL-1553 bus, HDLC
and SpaceWire links.

The LISA Technology Package (LTP) DMU is
an element of the LTP optical metrology
subsystem. It is used for post-processing the
Fourier transform signals that encode the
positions and attitudes of the test masses in
the LTP. The DMU is used also to control and
command the LTP units and communicates
with LISA Pathfinder on-board software and
ground control MTL (Mission Time Line)
commanding.

The launch of LISA Pathfinder is planned for |
2011. This allows in-flight demonstration of the
LISA technology and provides timely feedback
for the LISA mission.
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