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Suggested WEBCOPY:  
Scientists at the Geneva Observatory in Switzerland will be processing data from CHEOPS (CHaracterising ExOPlanet Satellite) - a powerful telescope that will soon be studying stars outside our Solar System already known to host planets. 
The Observatory has a rich history studying exoplanets. In 1995, Michel Mayor and Didier Queloz discovered the first exoplanet orbiting a Sun-like star. The CHEOPS mission is a partnership between ESA and Switzerland with important contributions from Austria, Belgium, France, Germany, Hungary, Italy, Portugal, Spain, Sweden, and the United Kingdom. The CHEOPS launch slot is scheduled for the last quarter of 2019. This film contains contributions from Didier Queloz, Chair of the CHEOPS Science Team (University of Geneva); Willy Benz, the CHEOPS Principal Investigator (University of Bern); and the CHEOPS Ground Segment Manager, Matthias Beck (University of Geneva).
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10:00:10

[EXT SHOTS SUNFLOWERS/MOUNTAINS, GENEVA OBSERVATORY]

Nature’s beauty on Earth extends way above these distant mountains in Switzerland. And by searching beyond the skies, the Geneva Observatory is helping to answer questions about the nature of the Universe we live in.
10:00:25
[GVS DIDIER QUELOZ AND WILLY BENZ ENTERING OBSERVATORY and ANIMATION, credit ESA]

In 1995 at the observatory, Michel Mayor and Didier Queloz - seen here on the right - co-discovered the first ever exoplanet orbiting a Sun-like star outside our Solar System.
10:00:37
[INSET CLIP: DIDIER QUELOZ, CHAIR OF CHEOPS SCIENCE TEAM]
“In these days I was using a technique called radial velocity which is observing a star and looking for any change of speed in the star. Since then the field has exploded and as you may know there are really now thousands of exoplanets. There are lots of planets known to be transiting, which means the planet goes right in front of the star, and that’s this technique that we’re using for the CHEOPS mission.”
10:01:07
[ANIMATION OF LIGHT DIP FROM STAR; CREDIT: ESA]

The CHEOPS space telescope can measure this tiny dip in light from the star during the transit.
10:01:13
[INSET CLIP: WILLY BENZ, CHEOPS PRINCIPAL INVESTIGATOR, UNIVERSITY OF BERN]
“CHEOPS’ aim is to measure the size of already known exoplanets. It’s not a discovery mission. It’s really aimed at precisely measuring the size and once we have size and possibly the mass we can derive the mean density and from then we know a little bit what the planet is made of.”
10:01:36

[SOLAR SYSTEM ANIMATION; CREDIT ESA]

The exoplanets to be observed by CHEOPS are typically small and range from rocky and hot to gaseous, like Jupiter, with possible Earth-like planets in between. Many have been discovered at a much closer distances to their host star than those in our Solar System - some taking just a few days to complete an orbit.
10:01:58

[GENEVA OBSERVATORY DOMES]

There are differences too in how today’s search for exoplanets is conducted, with space-based facilities complementing ground-based telescopes…
10:02:06
[COMPUTER AND SCIENCE OPERATION CENTRE SHOTS]

… and racks of computers to process data from targeted stars and exoplanets. The Observatory also houses the CHEOPS Science Operations Centre. 
10:02:17
[INSET CLIP: MATTHIAS BECK, CHEOPS GROUND SEGMENT MANAGER]
“We’re sending the observation programme to the Mission Operations Centre in Madrid where then the information is uplinked to the actual instrument. The instrument is configured to observe the star and then the telemetry, the data is downlinked to the Mission Operations Centre and right away forwarded to us here in Geneva where we can do the data processing, archive the data and then provide it to the scientists all over Europe and to the world.”
10:02:46
[SCIENCE OPERATIONS CENTRE GVS]

The compact Science Operations Centre at the heart of the mission also reflects the compact size of CHEOPS’ telescope…. 
10:02:57
[GVS, CHEOPS AT THE UNIVERSITY OF BERN]

It is just one and half metres long but will punch well above its weight and size.
10:03:01
[DIDER QUELOZ AND WILLY BENZ INSIDE GENEVA OBSERVATORY BY EXOPLANET COUNTER]

There are now over 4000 known exoplanets and counting. 
10:03:07
[ANIMATION SOLAR SYSTEM; CREDIT ESA]

And through repeated observations of several hundred planets, the mission will provide an important insight into the inner structure of exoplanets, how they form and evolve.
10:03:18
[ESA STING]
10:03:22 [ENDS]
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10:03:26
[TITLE: WILLY BENZ

PRINICIPLE INVESTIGATOR, CHEOPS

UNIVERSITY OF GENEVA

ENGLISH]
“This is the whole challenge of astronomy. Targets are way too far, we cannot go for most of them, so all we have are telescopes to look at. So what CHEOPS will be doing is to look at the moment in time when planet passes in front of the star. It transits, one calls it, and when the planet goes, passes in front of star it will dim a little bit the light from the star because it casts a shadow and we actually see this shadow. And the amount of light, the decrease in light is minute. It’s very, very tiny, 0.01% for an Earth-like planet passing in front of a Sun-like star and these kinds of measurements you can only do from space to begin with. But then, from the decrease in light, you can infer how big the planet is compared to the star because it just hides a part of the surface and you can compute which fraction of the surface is being hidden by the passing planet and that gives you then the size of the planet. All this without going there, all this without seeing the planet, we just see the shadow.”
“The first thing we will do is to open the cover of CHEOPS and this opening will be a delicate moment because if the cover doesn’t open then we will see dark skies for the rest of the mission but anyway, and then slowly we’ll turn on. So this commissioning phase as it’s called at the very beginning will last about two months and the idea is during these two months idea to check one by one all the functions of the satellite and at the same time verify that we are capable of measuring what we want to measure within the requirements we set to ourselves to address the science we want to address.”
“CHEOPS is a follow-up mission. It’s not a discovery mission so CHEOPS is not looking at 100 thousands of stars with the idea to detect more planets. CHEOPS is looking at one star at a time. We need to know that star has a planet. We need to know when this planet passes in front of the star and at that moment we point CHEOPS there and measure with precision the depth of the light diminishing because of the passing of the planet and that is the measurement of the size. This is the first one and only one transit mission that does it that way.”
10:06:19
[TITLE: WILLY BENZ, PRINICIPLE INVESTIGATOR, CHEOPS

UNIVERSITY OF BERN

FRENCH]
1. How CHEOPS is different to existing exoplanet missions (in French).

2. What CHEOPS will tell us about known exoplanets (in French).

3. The types of exoplanets of interest
10:09:37
[TITLE: DIDIER QUELOZ

CHAIR OF CHEOPS SCIENCE TEAM

ENGLISH]
“Detecting a planet is very difficult and you have to rely on tricks using the star and in the case of a transiting planet what happens is the planet goes in front of the star so you get the shadow effect, it means the size of the planet and of course the period of the planet. When you go for the radial velocity you’ve got mass of the planet because what the planet does is changing the speed of the stars. Well, you can combine the two together and for some system having a transiting planet and you do also radial velocity in this case your get the mass, you get the size and then you can compute the density, or the bulk density, that tells you about the nature of the planet - if it’s a planet like Jupiter or if it’s a planet like the Earth.”
“Well the science programme started two, three years ago. It’s a big amount of work to establish a programme because CHEOPS is dedicated mission to do follow-up so there’s a lot of targets. We have more than 100 targets that we are going to observe. These targets need to be carefully selected. So most of the work is done right now. So two weeks before the launch practically the mood is more to just hope that the launch will go well. The programme is ready to go. What were are very eager to know right now is we have a lot of simulations, we have a lot of detail about the potential of the missions, where we we’re really hoping to open the hood of the telescope and to start seeing the star with this telescope and then matching the expectation we have for the science programme with the reality. So it’s really crossed fingers for the launch right now.”
10:11:21
[TITLE: DIDIER QUELOZ

CHAIR OF CHEOPS SCIENCE TEAM

UNIVERSITY OF GENEVA

FRENCH] 
1. Why CHEOPS is different from other exoplanet missions (in French).

4. Receiving data from CHEOPS after the launch (in French).
10:14:22
[TITLE: MATTHIAS BECK

CHEOPS GROUND SEGMENT MANAGER

UNIVERSITY OF GENEVA

ENGLISH]
“So here in Geneva we are sort of the heart of the mission. We have the scientists proposing targets, stars with planets, then we’re cooking up the observation programme, we’re sending the observation programme to the Mission Operations Centre in Madrid where then the information is uplinked to the actual instrument. The instrument is configured to observe the star and then the telemetry, the data is downlinked to the Mission Operations Centre and right away forwarded to us here in Geneva where we then can do the data processing, archive the data and then provide it to the scientists all over Europe and to the world.” 
10:15:11
[TITLE: MATTHIAS BECK

CHEOPS GROUND SEGMENT MANAGER

UNIVERSITY OF GENEVA 

GERMAN]
1. The role of the CHEOPS Science Operations Centre at the Geneva Observatory, Switzerland (in German).

5. The computing power required for the Science Operations Centre at the Geneva Observatory for the CHEOPS mission (in German).

6. The operations before and after launch (in German).
10:18:07
[TITLE: SET-UP SHOTS WILLY BENZ AND DIDIER QUELOZ

GENEVA OBSERVATORY, SWITZERLAND]
Willy Benz and Didier Queloz inside and outside the Geneva Observatory, Switzerland.
10:19:08
[TITLE: GENEVA OBSERVATORY, SWITZERLAND

EXTERIOR GVs]
10:20:20
[TITLE: CHEOPS SCIENCE OPERATIONS CENTRE GVs

GENEVA OBSERVATORY, SWITZERLAND]

