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Media release, April 16, 2020 

 

CHEOPS space telescope ready for scientific operation 
 

CHEOPS has reached its next milestone: Following extensive tests in Earth's orbit, some 

of which the mission team was forced to carry out from home due to the coronavirus 

crisis, the space telescope has been declared ready for science. CHEOPS stands for 

“CHaracterising ExOPlanet Satellite”, and has the purpose of investigating known 

exoplanets to determine, among other things, whether they have conditions that are 

hospitable to life. 

 

CHEOPS is a joint mission by the European Space Agency (ESA) and Switzerland, under the 

leadership of the University of Bern in collaboration with the University of Geneva (UNIGE). 

After almost three months of extensive testing, with part of it in the midst of the lockdown to 

contain the coronavirus, on Wednesday, March 25, 2020, ESA declared the CHEOPS space 

telescope ready for science. With this achievement, ESA has handed over the responsibility to 

operate CHEOPS to the mission consortium, which consists of scientists and engineers from 

approximately 30 institutions in 11 European countries.  

 

Successful completion of the CHEOPS test phase despite the coronavirus crisis 

The successful completion of the test phase took place in very challenging times, with 

essentially all the mission team being required to work from home towards the end of the phase. 

“The completion of the test phase was only possible with the full commitment of all the 

participants, and because the mission has an operational control system that is largely 

automated, allowing commands to be sent and data to be received from home,” explains Willy 

Benz, Professor of Astrophysics at the University of Bern and Principal Investigator of the 

CHEOPS mission. 

 

A team of scientists, engineers and technicians put CHEOPS through a period of extensive 

testing and calibration from the beginning of January until the end of March. “We were thrilled 

when we realized that all the systems worked as expected or even better than expected,” 

explains CHEOPS Instrument Scientist Andrea Fortier from the Univerisity of Bern, who led the 

commissioning team of the consortium. 

 

Meeting high requirements on measuring accuracy  

The team began by focusing on the evaluation of the photometric performance of the space 

telescope. CHEOPS has been conceptualized as a device of exceptional precision capable of 
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detecting exoplanets the size of planet Earth. “The most critical test was in the precise 

measurement of the brightness of a star to a variance of 0.002% (20 parts-per-million),” explains 

Willy Benz. This precision is required so as to clearly recognize the dimming caused by the 

passage of an Earth-sized planet in front of a Sun-like star (an event known as a “transit”, which 

can last several hours). CHEOPS was also required to demonstrate its ability to maintain this 

degree of precision for up to two days. 

 

CHEOPS surpasses the requirements 

To verify this, the team focused on a star known as HD 88111. The star is located in the Hydra 

constellation, some 175 light years away from Earth, and it is not known to host planets. 

CHEOPS took an image of the star every 30 seconds for 47 consecutive hours (see Figure 1). 

Every image was carefully analyzed, initially using a specialized automatic software package, 

and subsequently by the team members, to determine in each image the brightness of the star 

as accurately as possible. The team had expected the brightness of the star to change during 

the period of observation due to a variety of effects, such as other stars in the field of view, the 

tiny jitter motion of the satellite, or the impact of cosmic ray hits on the detector. 

 

The results of the 5,640 photos taken by CHEOPS over 47 hours are shown in Figure 2 as a 

“light curve”. The curve depicts the change over time in the brightness measurements from all 

the images, showing a root-mean-square scatter of 0.0015% (15 parts-per-million). “The light 

curve measured by CHEOPS was pleasingly flat. The space telescope easily surpasses the 

requirement for being able to measure brightness to a precision of 0.002% (20 parts-per-

million),” explains Christopher Broeg, Mission Manager for the CHEOPS mission at the 

University of Bern. 

 

An exoplanet that would float 

The team observed other stars, including some known to host planets (these are called 

exoplanets). CHEOPS focused on the planetary system HD 93396 which is in the Sextans 

constellation, some 320 light years away from Earth. This system consists of a giant exoplanet 

called KELT-11b, which was discovered in 2016 to orbit this star in 4.7 days. The star is almost 

three times the size of the sun. 

 

The team chose this particular system because the star is so big that the planet takes a long 

time to pass in front of it: in fact, almost eight hours. “This gave CHEOPS the opportunity to 

demonstrate its ability to capture long transit events otherwise difficult to observe from the 

ground, as the ‘astronomical’ part of the night for ground-based astronomy usually takes less 

than eight hours,” explains Didier Queloz, professor at the Astronomy Department of the Faculty 

of Science at the University of Geneva and spokesperson of the CHEOPS Science Team. The 

first transit light curve of CHEOPS is shown in Figure 3, where the dip due to the planet occurs 

approximately nine hours after the he beginning of the observation. 

 

The transit of KELT-11b measured by CHEOPS enabled determining the size of the exoplanet. 

It has a diameter of 181,600 km, which CHEOPS is able to measure with an accuracy of 4'290 

km. The diameter of the Earth, in comparison, is only approximately 12,700 km, while that of 

Jupiter – the biggest planet in our solar system – is 139,900 km. Exoplanet KELT-11b is 

therefore bigger than Jupiter, but its mass is five times lower, which means it has an extremely 

low density: “It would float on water in a big-enough swimming pool,” says David Ehrenreich, 
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CHEOPS Mission Scientist from the University of Geneva. The limited density is attributed to 

the close proximity of the planet to its star. Figure 4 shows a drawing of the first transit planet 

system to be successfully observed by CHEOPS. 

 

Benz explains that the measurements by CHEOPS are five times more accurate than those 

from Earth. “That gives us a foretaste for what we can achieve with CHEOPS over the months 

and years to come,” continues Benz. 

 

Contact: 

Dr. Christopher Broeg (Deutsch, English) 

Center for Space and Habitability, University of Bern 

Tel. +41 78 715 76 78 

E-Mail christopher.broeg@space.unibe.ch 

 

Prof. Willy Benz (German/English/French)  

Physics Institute, Space Research and Planetology (WP), University of Bern 

Tel. +41 79 964 92 16 

Email willy.benz@space.unibe.ch 

 

Prof. Dr. David Ehrenreich (English/French) 

Astronomy Department, Faculty of Science, University of Geneva 

Phone +41 22 379 23 90 / +33 650 396 354 

Email david.ehrenreich@unige.ch 

 

Dr. Andrea Fortier (English, Spanish) 

Center for Space and Habitability, University of Bern 

Tel. +41 78 729 85 68 

E-Mail andrea.fortier@space.unibe.ch 

 

 

CHEOPS – in search of potential habitable planets 

The CHEOPS mission (CHaracterising ExOPlanet Satellite) is the first of the newly created “S-

class missions” of ESA (small class missions with an ESA budget of less than 50 million), and is 

dedicated to characterizing the transits of exoplanets. CHEOPS measures the changes in the 

brightness of a star when a planet passes in front of that star. This measured value allows the 

size of the planet to be derived, and for its density to be determined on the basis of existing data. 

This provides important information on these planets – for example, whether they are 

predominantly rocky, are composed of gases, or if they have deep oceans. This, in turn, is an 

important step in determining whether a planet has conditions that are hospitable to life. 

CHEOPS was developed as part of a partnership between the European Space Agency (ESA) 

and Switzerland. Under the leadership of the University of Bern and ESA, a consortium of more 

than a hundred scientists and engineers from eleven European states was involved in 

constructing the satellite over five years. 

CHEOPS began its journey into space on Wednesday, December 18, 2019 on board a Soyuz 

Fregat rocket from the European spaceport in Kourou, French Guiana. Since then, it has been 

orbiting the Earth on a polar orbit in roughly an hour and a half at an altitude of 700 kilometers 

following the terminator. 

mailto:christopher.broeg@space.unibe.ch
mailto:willy.benz@space.unibe.ch
mailto:david.ehrenreich@unige.ch
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The Swiss Confederation participates in the CHEOPS telescope within the PRODEX programme 

(PROgramme de Développement d'EXpériences scientifiques) of the European Space Agency 

ESA. Through this programme, national contributions for science missions can be developed 

and built by project teams from research and industry. This transfer of knowledge and 

technology between science and industry ultimately also gives Switzerland a structural 

competitive advantage as a business location – and enables technologies, processes and 

products to flow into other markets and thus generate added value for our economy.  

More information: https://cheops.unibe.ch 

 

Bernese space exploration: With the world’s elite since the first moon landing 

When the second man, "Buzz" Aldrin, stepped out of the lunar module on July 21, 1969, the first 

task he did was to set up the Bernese Solar Wind Composition experiment (SWC) also known as 

the “solar wind sail” by planting it in the ground of the moon, even before the American flag. This 

experiment, which was planned and the results analysed by Prof. Dr. Johannes Geiss and his 

team from the Physics Institute of the University of Bern, was the first great highlight in the 

history of Bernese space exploration.  

Ever since Bernese space exploration has been among the world’s elite. The numbers are 

impressive: 25 times were instruments flown into the upper atmosphere and ionosphere using 

rockets (1967-1993), 9 times into the stratosphere with balloon flights (1991-2008), over 30 

instruments were flown on space probes, and with CHEOPS the University of Bern shares 

responsibility with ESA for a whole mission. 

The successful work of the Department of Space Research and Planetary Sciences (WP) from 

the Physics Institute of the University of Bern was consolidated by the foundation of a university 

competence center, the Center for Space and Habitability (CSH). The Swiss National Fund also 

awarded the University of Bern the National Center of Competence in Research (NCCR) 

PlanetS, which it manages together with the University of Geneva. 

 

Exoplanet research in Geneva: 24 years of expertise awarded a Nobel Prize 

CHEOPS will provide crucial information on the size, shape, formation and evolution of known 

exoplanets. The installation of the "Science Operation Center" of the CHEOPS mission in 

Geneva, under the supervision of two professors from the UniGE Astronomy Department, is a 

logical continuation of the history of research in the field of exoplanets, since it is here that the 

first was discovered in 1995 by Michel Mayor and Didier Queloz, winners of the 2019 Nobel 

Prize in Physics. This discovery has enabled the Astronomy Department of the University of 

Geneva to be at the forefront of research in the field, with the construction and installation of 

HARPS on the ESO's 3.6m telescope at La Silla in 2003, a spectrograph that remained the most 

efficient in the world for two decades to determine the mass of exoplanets. However, this year 

HARPS was surpassed by ESPRESSO, another spectrograph built in Geneva and installed on 

the VLT in Paranal.  

CHEOPS is therefore the result of two national expertises, on the one hand the space know-how 

of the University of Bern with the collaboration of its Geneva counterpart and on the other hand 

the ground experience of the University of Geneva supported by its colleague in the Swiss 

capital. Two scientific and technical competences that have also made it possible to create the 

National Center of Competence in Research (NCCR) PlanetS. 

 

https://cheops.unibe.ch/
http://www.space.unibe.ch/
http://www.csh.unibe.ch/index_eng.html
http://nccr-planets.ch/
http://nccr-planets.ch/
https://www.unige.ch/sciences/astro/en/
https://www.unige.ch/sciences/astro/en/news/michel-mayor-et-didier-queloz-laureats-du-prix-nobel-de-physique/
https://www.unige.ch/sciences/astro/en/news/michel-mayor-et-didier-queloz-laureats-du-prix-nobel-de-physique/
https://plone.unige.ch/HARPS-N/
http://nccr-planets.ch/

