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SPG Mitteilung

The CHEOPS Mission: Goals and challenges

Willy Benz, University of Bern, Switzerland

In November 2012, the Science Programme Committee
(SPC) of ESA selected CHEOPS out of 26 proposals as its
first “small” scientific mission. This new mission class, the
s-class, was associated with strict boundary conditions: 1) a
cost-capped budget of 50 M€ for ESA and 2) a development
time limited to 4 years. A CHEOPS Consortium consisting
of Institutes from 11 ESA member States and led by Swit-
zerland was constituted and took the responsibility of de-
signing and building the payload (a single telescope) and to
organise and run the entire ground segment while ESA was
charged of procuring the platform, the launch services, and
the CCD. Together ESA and the Consortium shared roughly
in equal terms the 100 M€ cost of the entire CHEOPS mis-
sion.
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Fig. 1 CHEOPS telescope of 60 kg total mass. The main mirror
has a 30 cm clear aperture and produces a defocused image on
the CCD. The focal length is 1.6 m yielding a telescope focal ratio
of f/5 and a field of view of 0.32 degree. Note the various baffles
and vanes to reject stray light ensuring the required photometric
precision.
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Scientifically, CHEOPS will be the first mission dedicated
to the search for transits of exoplanets by means of ultra-
high precision photometry on bright stars already known to
host planets. It will provide the unique capability of determi-
ning accurate radii for a subset of those planets for which
the mass has already been estimated from ground-based
spectroscopic surveys. It will also provide precise radii for
new planets discovered by the next generation of ground- or
space-based transits surveys (Neptune-size and smaller).
By unveiling transiting exoplanets with high potential for
in-depth characterisation, CHEOPS will also provide prime
targets for future instruments suited to the spectroscopic
characterisation of exoplanetary atmospheres. The com-
bination of CHEOPS flying simultaneously with TESS and
JWST while new, ground-braking, instruments are or will be-
come operational on the ground (e.g. NGTS, ESPRESSO,
NIRPS, etc.) opens unprecedented perspectives for exopla-
net science.

To reach its science goals, CHEOPS will be able to measure
photometric signals with a precision of 20 ppm over 6 hours

for a magnitude 9 star in the V band. This precision will be
achieved by using a single frame-transfer, back-side illumi-
nated CCD detector located in the focal plane assembly of
a 33-cm diameter on-axis telescope. The optical design is
based on a Ritchey-Chrétien telescope that produces a de-
focused image of the target star while minimising the stray
light contamination with a dedicated field stop and a baffling
system. The spacecraft (280 kg) will be launched as a se-
condary passenger on a Soyouz rocket from Kourou into
a 700 km altitude Sun synchronous orbit and will have a
nominal operational lifetime of 3.5 years. Launch readiness
is targeted for the end of 2018.
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Fig. 2 CAD model of the CHEOPS Spacecraft showing the accom-
modation of the payload on the platform built by Airbus Defence
and Space Spain and based on the AS-250 platform previously
used for Earth observing satellites. The mass of the entire space-
craft including payload is 280 kg.

The ground segment is split in a Mission Operation Center
(MOC) located at INTA in Torrejon near Madrid in Spain and
a Science Operation Centre (SOC) located at the Universi-
ty of Geneva in Switzerland. The MOC will be performing
the actual communications with the satellite both uplink and
downlink. The SOC prepares the actual planning of the ob-
servations to be sent to the satellite, runs the reduction pipe-
line to transform the raw data received into actual science
data, performs the required in-flight calibrations, monitors
the health of the system, and archives the data.

Twenty per cent of the observing time of CHEOPS will be
open to guest observers, and can be used to observe any
targets not already included on the Consortium target list.
Proposals will be requested annually through an open ESA
Announcement of Opportunity (AO) to the general scientific
community. To allow important new targets to be included in
the open time programme at any time during the mission, up
to 25 % of the open time will be allocated to a discretionary
programme.
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