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The CHaracterising ExOPlanet Satellite (CHEOPS) is a mission jointly
led by Switzerland and ESA which was selected in October 2012 as the first
small-class mission in the ESA Science Programme. CHEOPS will be the first
space observatory dedicated to search for transits of exoplanets by means
of  ultrahigh  precision  photometry  on  bright  stars  already known to  host
planets. The CHEOPS telescope will have access to more than 70% of the
sky, which will provide the unique capability of determining accurate radii
for planets for which the mass has already been estimated from ground-
based  spectroscopic  surveys.  This,  in  turn,  will  allow  a  first  order
characterisation of the planets’ internal structure (i.e. the determination of
the  mean  density,  which  provides  direct  insights  into  its  composition).
CHEOPS will  also provide precise radii  for new planets discovered by the
next  generation  of  ground-  or  spacebased  transits  surveys.  To  reach  its
goals, CHEOPS is designed to measure photometric signals with a precision
of 20 ppm in 6 hours of integration time for a 9th magnitude star and 85
ppm in 3 hours of  integration for a 12th magnitude star.  This paper will
review the design challenges and engineering trades required to reach this
high level of performance. CHEOPS payload consists in a single instrument,
a space telescope of 30 cm clear aperture, which has a single CCD focal
plane  detector.  The  optical  configuration  consists  of  a  Ritchey-Chrétien
telescope, which provides a defocussed image of the target star on the focal
plane. The main design drivers are related to the compactness of the optical
system and to the capability to reject the stray light. The telescope tube
assembly is passively cooled and thermally controlled with onboard heaters.
The CCD will nominally be operated at –40°C, with a temperature control
stable  within  10  mK  to  minimize  the  noise.  The  wavelength  range  of
CHEOPS is 330 - 1100 nm and the defocussed PSF is such that 90% of the
encircled energy is  contained within a radius of  12 px.   CHEOPS will  be
supported by a 3-axis stabilized spacecraft bus, which will provide a pointing
stability better than 4 arcsec rms. To achieve this, the detector will send a
“payload in the loop” feedback signal to the platform.  The nominal CHEOPS
operational orbit is a polar Sun-synchronous orbit (SSO) with an altitude of
700 km and a local time of the ascending node (LTAN) of 6 am; the orbit
inclination is about 98° and the orbital  period is ~100 min. The nominal
mission lifetime is 3.5 years, with a possible extension to a total of 5 years
enabled by appropriate sizing of the consumables budget. The target launch
date is end of 2018.


