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Abstract

Over the years CNES, the French Space Agency, has developed with its partners multiple instru-
ments for planetary exploration, including a martian LIBS, seismometers, a ground penetrating radar
and navigation and science cameras.

The current Moon ecosystem sees many rover and lander missions being launched to the Moon and
development schedules are often very limited in time. Developing flight models of lunar instruments
can be very challenging for organizations like CNES, since it requires multiple resources and often flight
heritage to meet the development challenges and deadlines.

For this reason, CNES a launched a global strategy to derisk the initial phases of the development of
such instruments. Once identified, the instrument team focuses on the subsystems (or techniques) at risk
to face technical difficulties during development, and those subsystems only.

The goal is to reach a level of TRL high enough to answer calls for instruments for Moon missions,
with a good knowledge of the required time and resources to develop a flight model. A prototype is often
developed during the derisking phase, but that is not always the case.

This multi-instruments strategy allows synergies between multiple payloads to happen. For instance,
a ground penetrating radar (GPR) and geophones can be coupled to increase the science return of the
mission. A miniaturized LIBS can also be associated with a SWIR camera to develop a micro mapper
instrument.

It also leads to the incremental development of multiple versions of an instrument: a Moon seismometer
inherited from a Mars seismometer, multispectral SWIR cameras inherited from panchromatic visible
cameras, etc.

The paper will present the principle of the derisking phase, and the different instruments that have
been included by CNES: flight heritage, current status, path forward and mission opportunities for each
instrument. Finally the paper will present the challenges met during the derisking phases by the devel-
opment teams.



