
EUCLID  

http://sci.esa.int/euclid/ 

 

Euclid is an ESA mission to map the geometry of the dark Universe. The mission will investigate the 

distance-redshift relationship and the evolution of cosmic structures by measuring shapes and redshifts of 

galaxies and clusters of galaxies out to redshifts ~2, or equivalently to a look-back time of 10 billion 

years. In this way, Euclid will cover the entire period over which dark energy played a significant role in 

accelerating the expansion. 

Euclid will map the large-scale structure of the Universe over the entire extragalactic sky - or half of the 
full sky excluding the regions dominated by the stars in our Milky Way. It will measure galaxies out to 
redshifts of ~2, which corresponds to a look-back time of about 10 billion years, thus covering the period 
over which dark energy accelerated the expansion of the Universe. 

Euclid is optimised for two primary cosmological probes: 

1. Weak gravitational Lensing (WL): Weak lensing is a method to map the dark matter and 
measure dark energy by measuring the distortions of galaxy images by mass inhomogeneities 
along the line-of-sight. 

2. Baryonic Acoustic Oscillations (BAO): BAOs are wiggle patterns, imprinted in the clustering 
of galaxies, which provide a standard ruler to measure dark energy and the expansion in the 
Universe. 

Weak gravitational lensing requires extremely high image quality because possible image distortions by 
the optical system must be suppressed or calibrated-out to be able to measure the true distortions by 
gravity. 
The Euclid baryonic acoustic oscillations experiment involves the determination of the redshifts of 
galaxies to better than 0.1%, this can only be accomplished through spectroscopy. 
 
Surveyed in the same cosmic volume, these techniques not only provide systematic cross-checks but also 
a measurement of large scale structure via different physical fields (potential, density and velocity), 
which are required for testing dark energy and gravity on cosmological scales. 

With its wide-field capability and high-precision design, Euclid will: 

1. Investigate the properties of the dark energy by accurately measuring both the acceleration as 
well as the variation of the acceleration at different ages of the Universe 

2. Test the validity of general relativity on cosmic scales 
3. Investigate the nature and properties of dark matter by mapping the 3-dimensional dark matter 

distribution in the Universe 
4. Refine the initial conditions at the beginning of our Universe, which seed the formation of the 

cosmic structures we see today. 

Euclid is therefore poised to uncover new physics by challenging all sectors of the cosmological model. 
The Euclid survey can thus be thought of as the low-redshift, 3-dimensional analogue and complement to 
the map of the high-redshift Universe provided by ESA's Planck mission. 

Additional science with Euclid 

Euclid will produce a massive legacy of deep images and spectra over at least half of the entire sky. This 
will be a unique resource for the astronomical community and will impact upon all areas of astronomy. 
Euclid’s spatial resolution of 0.2 seconds of arc is only achievable from space, and is comparable to the 
Hubble Space Telescope. With Euclid, the majority of the new sources identified by future imaging 
observatories, from radio to X-rays, will be readily associated to a known redshift, out to a redshift z~2. 
This adds an enormous power to the science return of these other projects, as it eliminates the time-
consuming phase of redshift follow-up. Euclid will be a discovery machine on an unprecedented scale, 
and may well be the major feeder for more detailed studies both with ground-based facilities and future 
satellites. 

  

http://sci.esa.int/euclid/


PLATO  

http://sci.esa.int/plato/ 

 

PLAnetary Transits and Oscillations of stars (PLATO) is the third medium-class mission in ESA's Cosmic 

Vision programme. Its objective is to find and study a large number of extrasolar planetary systems, with 

emphasis on the properties of terrestrial planets in the habitable zone around solar-like stars. PLATO has 

also been designed to investigate seismic activity in stars, enabling the precise characterisation of the 

planet host star, including its age. 

 

PLATO 

PLAnetary Transits and Oscillations of stars 

Theme What are the conditions for planet formation and the emergence of life? 

Primary Goal 
Detection and characterisation of terrestrial exoplanets around bright solar-type stars, with 

emphasis on planets orbiting in the habitable zone. 

Measurements 

 Photometric monitoring of a large number of bright stars for the detection of planetary 

transits and the determination of the planetary radii (around 2% accuracy) 

 Ground-based radial velocity follow-up observations for the determination of the 

planetary masses (around 10% accuracy) 

 Asteroseismology for the determination of stellar masses, radii, and ages (up to 10% 

of the main sequence lifetime) 

 Identification of bright targets for spectroscopic follow-up observations of planetary 

atmospheres with other ground and space facilities 

Wavelength Optical 

Telescope A number of small, optically fast, wide-field telescopes 

Orbit Large amplitude libration orbit around Sun-Earth Lagrangian point, L2 

Lifetime at least 6 years 

Type M-class Mission 

  

Mission Timeline 

 2024: Targeted launch date 

 June 2016: Decision from Science Programme Committee (SPC) on approval for implementation 

 2014-2016: Definition study 

 February 2014: PLATO selected by the SPC as the third medium-class mission in ESA's Cosmic Vision 

Programme 

 2013: Assessment study 

 October 2011: PLATO not selected for the M1 or M2 slot; proceeded to candidacy for M3 launch 

opportunity 

 February 2011: PLATO Mission Consortium for the provision of the payload and science ground segment 

components selected by SPC 

 February 2010: Proceeded (with Euclid and Solar Orbiter) to more detailed assessment phase 

 2008: Invitation to Tender issued to industry 

 2008: Concurrent Design Facility (CDF) study 

 2007: Proposed as an M-Class mission in response to Call for Proposals 

  

http://sci.esa.int/plato/


SOLAR-ORBITER  

http://sci.esa.int/solar-orbiter/ 

 

Solar Orbiter is a mission dedicated to solar and heliospheric physics. It was selected as the first 
medium-class mission of ESA's Cosmic Vision 2015-2025 Programme. The programme outlines key 
scientific questions which need to be answered about the development of planets and the emergence of 
life, how the Solar System works, the origins of the Universe, and the fundamental physics at work in the 
Universe. 

The in situ instruments will operate throughout each orbit, whilst remote sensing will be confined to 30 

days per orbit, in particular periods when the spacecraft is at its greatest angles to the solar equator, and 

during the closest approach to the Sun. During the nominal mission, Solar Orbiter will view the Sun from 

latitudes of up to 25°. This will enable the instruments to image the polar regions of the Sun clearly for 

the first time and make key measurements that will advance our understanding of the solar dynamo and 

the polarity reversal of the global magnetic field. After around seven years, Solar Orbiter will view the 

poles from solar latitudes higher than 30°, compared with 7° at best from the Earth. 

The spacecraft will make a close approach to the Sun every five months. Around closest approach, when 

travelling at its fastest, Solar Orbiter will be positioned for several days over roughly the same region of 

the solar atmosphere, as the Sun rotates on its axis. Just as geostationary weather and 

telecommunications satellites are stationed over particular spots on the Earth's surface, so the spacecraft 

will seem to 'hover' for a while over the Sun. Solar Orbiter will therefore be able to watch magnetic 

activity building up in the atmosphere that can lead to powerful flares and eruptions. 

Researchers will also have the chance to co-ordinate observations with NASA's planned Solar Probe Plus 

mission which will make in situ measurements in the Sun's extended corona (down to approximately 9.5 

solar radii). 

Solar Orbiter will set about answering four top-level science questions: 

What drives the solar wind and where does the coronal magnetic field originate from? 

How do solar transients drive heliospheric variability? 

How do solar eruptions produce energetic particle radiation that fills the heliosphere? 

How does the solar dynamo work and drive connections between the Sun and the heliosphere? 

Each of these questions requires both remote-sensing and in situ data to help form the answer, and 

almost every instrument on board Solar Orbiter will be used in some manner for each top-level question. 

Please see the links to the right for information about each question and what Solar Orbiter will do to 

answer them. 

 

  

http://sci.esa.int/solar-orbiter/
http://sci.esa.int/science-e/www/object/index.cfm?fobjectid=55169
http://sci.esa.int/science-e/www/object/index.cfm?fobjectid=55170
http://sci.esa.int/science-e/www/object/index.cfm?fobjectid=55171
http://sci.esa.int/science-e/www/object/index.cfm?fobjectid=55172


JAMES WEBB SPACE TELESCOPE  

http://sci.esa.int/jwst/ 

 

Inspired by the success of the Hubble Space Telescope, NASA, ESA and the Canadian Space Agency have 

collaborated since 1996 on the design and construction of a scientifically worthy successor. Due to be 

launched in 2018, the James Webb Space Telescope is expected to have as profound and far-reaching an 

impact on astrophysics as did its famous predecessor. 

Since 1996, NASA, ESA and the Canadian Space Agency (CSA) have collaborated on the 
definition and construction of a successor to the Hubble Space Telescope (HST). Known 
initially as the Next Generation Space Telescope (NGST), the project was later renamed the 
James Webb Space Telescope (JWST) in honour of NASA's second administrator who led the 
agency during the Apollo programme.  

JWST will address a number of key topics in modern astronomy providing astronomers with the tools 
needed to understand the formation of galaxies, stars, planets, and ultimately life.  

The primary science goals guiding the design of JWST can be grouped into four broad themes:  

The End of the Dark Ages: First Light and Reionisation seeks to identify the first stars and galaxies, and 
to look at when and how reionization occured.  

Assembly of Galaxies examines how the first galaxies formed and evolved, probes the formation and 
redistribution of heavy elements, and looks at the role of black holes in galaxy evolution.  

The Birth of Stars and Protoplanetary Systems focuses on the birth and early development of stars and 
the formation of planets.  

Planetary Systems and the Origins of Life studies the physical and chemical properties of planetary 
systems (including our own) and investigates the potential for life elsewhere in the Universe.  

The observations required to address these science themes require a large telescope sensitive to the 
infrared Universe. 

The JWST observatory consists of a passively cooled, 6.5-m aperture telescope, optimised for diffraction-
limited performance in the near-infrared (2 - 5 μm) region, but with extensions to either side into the 
visible (0.6 - 2 μm) and mid- infrared (5 - 28 μm.).  

The large aperture and shift to the infrared embodied by JWST is first and foremost driven scientifically 
by the desire to follow the contents of the faint extragalactic Universe back in time and redshift to the 
epoch of 'First Light' and the ignition of the very first stars. Nonetheless, like its predecessor, JWST will 
be a general-purpose observatory and carry a suite of astronomical instruments capable of addressing a 
very broad spectrum of outstanding problems in galactic and extragalactic astronomy. In contrast to HST, 
however, JWST will be placed into a Sun-Earth L2 halo orbit and will not be serviceable after launch.  

  

http://sci.esa.int/jwst/


JUICE  

http://sci.esa.int/juice/ 

 

JUICE - JUpiter ICy moons Explorer - is the first large-class mission in ESA's Cosmic Vision 2015-2025 

programme. Planned for launch in 2022 and arrival at Jupiter in 2030, it will spend at least three years 

making detailed observations of the giant gaseous planet Jupiter and three of its largest moons, 

Ganymede, Callisto and Europa. 

JUICE 

JUpiter ICy moons Explorer 
Exploring the emergence of habitable worlds around gas giants 

Cosmic Vision Themes 
What are the conditions for planet formation and emergence of life? 

How does the Solar System work? 

Primary Mission Themes 
Emergence of habitable worlds around gas giants 

Jupiter system as an archetype for gas giants 

Lifetime 7.6 years cruise & 3.5 years in the Jovian system 

Type L-class candidate mission 

 

The JUpiter ICy moons Explorer (JUICE) will perform detailed investigations of Jupiter and its system in 
all their inter-relations and complexity with particular emphasis on Ganymede as a planetary body and 
potential habitat. Investigations of Europa and Callisto would complete a comparative picture of the 
Galilean moons. 

Jupiter is the archetype for the giant planets of the Solar System and for the numerous giant planets now 
known to orbit other stars. Moreover, Jupiter's diverse Galilean satellites - three of which are believed to 
harbour internal oceans - are central to understanding the habitability of icy worlds.  

Understanding the Jovian system and unravelling its history, from its origin to the possible emergence of 
habitable environments, will give us a better insight into how gas giant planets and their satellites form 
and evolve. In addition, new light should be shed on the potential for the emergence of life in Jupiter-like 
exoplanetary systems.  

The JUICE mission will address two themes of ESA's Cosmic Vision programme: What are the conditions 
for planet formation and emergence of life? and How does the Solar System work? 

  

http://sci.esa.int/juice/


ATHENA  

http://sci.esa.int/cosmic-vision/54517-athena/ 

 

ATHENA 

Advanced Telescope for High-ENergy Astrophysics 
Spatially-resolved X-ray spectroscopy and deep, wide-field X-ray spectral imaging 

Cosmic Vision Themes The Hot and Energetic Universe 

Primary goals 
Mapping hot gas structures and determining their physical properties 

Searching for supermassive black holes 

Orbit Halo orbit around L2, the second Lagrange point of the Sun-Earth system 

Launch 2028 

Lifetime Five years, with possible five-year extension 

Type L-class mission 

ATHENA – Advanced Telescope for High-ENergy Astrophysics – will be an X-ray telescope designed to address 

the Cosmic Vision science theme 'The Hot and Energetic Universe'. The theme poses two key astrophysical 
questions: 

 How does ordinary matter assemble into the large-scale structures we see today? and 

 How do black holes grow and shape the Universe? 

To address the first question, it will be necessary to map hot gas structures in the Universe – specifically the 

gas in clusters and groups of galaxies, and the intergalactic medium – determine their physical properties and 
track their evolution through cosmic time. 

To answer the second question, supermassive black holes (SMBH) must be revealed, even in obscured 

environments, out into the early Universe, and both the inflows and outflows of matter and energy as the black 
holes grow must be understood. 

Because most of the baryonic component of the Universe is locked up in hot gas at temperatures of millions of 

degrees, and because of the extreme energetics of the processes close to the event horizon of black holes, 

understanding the Hot and Energetic Universe requires space-based observations in the X-ray portion of the 
electromagnetic spectrum. 

By combining a large X-ray telescope with state-of-the-art scientific instruments, ATHENA will be able to make 

an important contribution to answering these questions. 

On 27 June 2014, ATHENA was selected as the second L-class mission in ESA's Cosmic Vision 2015–25 plan, 

with a launch foreseen in 2028. The mission has now entered the study phase; once the mission design and 

costing have been completed, it will eventually be proposed for 'adoption' around 2019, before the start of the 
construction phase. 

Science Objectives 

The scientific objectives of the ATHENA mission will include investigating: 

 the formation and evolution of groups and clusters of galaxies 

 the chemical evolution of hot baryons 

 feedback effects of active galactic nuclei in clusters 

 missing baryons thought to populate the intergalactic medium 

 formation and early growth of black holes 

 accretion by supermassive black holes through cosmic time 

 galaxy-scale feedback involving active galactic nuclei and star formation 

 physics of accretion onto supermassive black holes as a driver of active galactic nuclei 

http://sci.esa.int/cosmic-vision/54517-athena/


Spacecraft 

The ATHENA spacecraft will have three key elements: 

 an X-ray telescope with a focal length of 12 m and an effective area of ~2 m² at 1 keV 

 two instruments:  

 an X-ray Integral Field Unit (X-IFU) for high-spectral resolution imaging 

 a Wide Field Imager (WFI) for high count rate, moderate resolution spectroscopy over a large 

field of view 

The telescope will use silicon pore optics (SPO), which will provide a unique combination of a large collecting 

area and good angular resolution across a large field of view while meeting a stringent mass budget. SPO offers 
an areal density roughly six times better than the electroformed nickel optics used for XMM-Newton. 

Each pore in the SPO acts as a very small section of a Wolter I telescope. Two reflections from the inner 

surfaces of the pore bring the X-rays to a common focus. The pores have a cross-section of only a few mm², 

and around 1.5 million pores will be used to provide the required collecting area. Arrays of pores are 

manufactured in modules using commercially available silicon wafers. The wafers are diced into rectangles, 

typically 60 mm wide and with varying heights, and a thin wedge of material is deposited onto both sides of the 

wafer, so that when they are stacked the reflecting surfaces are arranged in a radial pattern that provides a 
common in-plane focus. This technology has now been under development by ESA for over a decade. 

The Mirror Assembly Module (MAM) will support the X-ray optics and the associated structure, and will include a 

straylight baffle, a thermal baffle and an expandable Sun protection baffle to maximise the field of regard. 

During ground operation and launch, the X-ray mirror will be covered by a door, which can also be used for Sun 

protection after deployment. To maintain the performance of the optics and simplify calibration, a thermal 

control system will be required for the mirror. Magnetic diverters will be implemented to deflect soft protons 
and electrons thereby reducing the particle background. 

A fixed structure will connect the MAM to the Focal Plane Module (FPM), which will be part of the Service Module 

(SVM). The two instruments will be mounted on a moving platform that will position one or the other in the 
focal plane of the telescope. 

Instruments 

X-ray Integral Field Unit 

The X-IFU will be an advanced, actively shielded X-ray microcalorimeter spectrometer for high-spectral 

resolution imaging. The detector will be a large array of absorbers read out by transition edge sensors (TES). 

The TES microcalorimeter senses the heat pulses generated by X-ray photons when they are absorbed. The 

minute temperature increase occurring with the incident photon energy is measured by the sharp change in the 

electrical resistance of the TES. This must be cooled to a temperature of less than 100 mK and biased into its 
transition between superconducting and normal states. 

Wide Field Imager 

The WFI is a silicon depleted p-channel field effect transistor (DEPFET) active pixel sensor camera. It has a 

large field of view, high count-rate capability and moderate resolution spectroscopic capability. Each pixel 

consists of a p-channel MOSFET integrated onto a fully depleted silicon bulk. Electrons generated by the 

interaction of incident X-ray photons with the bulk material are collected at an internal n-doped gate and 

laterally constrained to the region below the transistor channel. This increases the conductivity of the MOSFET 
proportional to the amount of stored charge and is therefore a measure of the energy of the incident photon. 

Operations 

Launch readiness of ATHENA is planned for 2028. The mission could be launched by an Ariane 5 or another 

launch vehicle with equivalent lift capability and fairing size. It will operate at L2, the second Lagrange point of 

the Sun-Earth system, in a large amplitude halo orbit. The operational orbit will be reached with a direct 

transfer trajectory towards L2, with limited ∆V demands. The L2 orbit is preferred to alternative scenarios (for 

example, low inclination Low Earth Orbit, or Highly Elliptical Orbit) as it provides a very stable thermal 
environment as well as good instantaneous sky visibility and high observing efficiency. 

ATHENA will predominantly perform pointed observations of celestial targets. There will be around 300 such 

observations per year, with durations ranging from 103 to 106 seconds, with a typical duration 105 seconds per 

pointing. This routine observing plan will be interrupted by target of opportunity observations (for example, 
gamma ray bursts and other transient events) at an expected rate of twice per month. 



The telemetry and telecommands data rates will not present significant drivers for the ground system design 

and will be able to be met with existing systems. Automated responses to contingency situations such as high 

levels of solar radiation will be able to place the instruments into a safe configuration and to resume operations 

efficiently as soon as the alert has passed. ATHENA will require only standard ground station coverage during 

launch, activation, cruise, and orbit injection at L2. Station keeping and other L2 orbital operations will not 
require special coverage. 

The baseline mission duration for ATHENA will be five years, with consumables sized to allow a five-year 

extension to maximise the return from this ambitious mission. With a conservative observing efficiency of 75%, 

ATHENA will be able to achieve the science goals of the Hot and Energetic Universe theme during the baseline 
mission, while preserving a large fraction (30–40%) of the available time for observatory science. 

ATHENA's operational ground system requirements will be able to be satisfied with a standard ESA ground 

segment approach for commanding, controlling and monitoring the spacecraft and instruments, and for the 

downlink of housekeeping and scientific data. The baseline is to locate the ATHENA Mission Operations Centre 

(MOC) at the European Space Operations Centre (ESOC) and the Science Operations Centre (SOC) at the 
European Space Astronomy Centre (ESAC), with additional contributions funded by Member States. 

  



GALILEO 

http://www.esa.int/Our_Activities/Navigation/The_future_-_Galileo/What_is_Galileo 

 

Galileo is Europe’s own global navigation satellite system, providing a highly accurate, guaranteed global 

positioning service under civilian control. It is interoperable with GPS and Glonass, the US and Russian 

global satellite navigation systems. By offering dual frequencies as standard, Galileo is set to deliver real-

time positioning accuracy down to the metre range. 

The European Commission (EC) estimates that 6-7% of European GDP – around 800 billion by value – is 

already dependent on satellite navigation. But European users have no alternative today other than to take 

their positions from US GPS or Russian Glonass satellites.  

Satellite positioning has already become the standard means of navigating. If the signals were switched off 

or degraded tomorrow, many ship and aircraft crews would find it inconvenient and difficult to revert to 

traditional navigation methods.  

Many utility networks are also more and more dependant on the precise time synchronisation provided by 

the satellite navigation systems. As the use of satellite navigation spreads, the implications of a signal 

failure will be even greater, jeopardising not only the efficient running of transport systems, but also 

human safety. 

As far back as the 1990s, the European Union saw the need for Europe to have its own global satellite 

navigation system. The conclusion to build one was taken in similar spirit to decisions in the 1970s to 

embark on other well-known European endeavours, such as the Ariane launcher and Airbus.  

The European Commission and European Space Agency joined forces to build Galileo, an independent 

European system under civilian control. 

European independence is the chief reason for taking this major step. However, other subsidiary reasons 

include:  

 By being interoperable with GPS and Glonass, Galileo is set to be a cornerstone of global satellite 

navigation. The system will be under civilian control and its coming online will allow positions to be 

determined accurately for most places on Earth, even in high rise cities where buildings obscure 

signals from satellites low on the horizon. This is because the overall number of satellites available 

from which to take a position is more than doubled 

 By placing satellites in orbits at a greater inclination to the equatorial plane than GPS, Galileo will 

achieve better coverage at high latitudes. This will make it particularly suitable for operation over 

northern Europe, an area not well covered by GPS 

 With Galileo, Europe will be able to exploit the opportunities provided by satellite navigation to the 

full extent. Receiver and equipment manufacturers, application providers and service operators will 

benefit from novel business opportunities.  

http://www.esa.int/Our_Activities/Navigation/The_future_-_Galileo/What_is_Galileo


ELIPS 
http://www.esa.int/Our_Activities/Human_Spaceflight/International_Space_Station/Taking_the_ISS_to_th

e_next_level_ISS_exploitation_and_ELIPS 

 

The European Programme for Life and Physical Sciences (ELIPS) has already produced many advances in a 

variety of scientific disciplines since its inception in 2001, advances that have, and will have, a positive 

impact on European citizens and processes on Earth as well as on future spaceflight activities.  

Since 2006, ELIPS Period 2 provided an ideal platform for Europe to become not only the main scientific 

user of the ISS but also to expand its international competitiveness in health research, innovative materials 

and processes and to achieve important scientific results in plasma physics, exobiology or bone and muscle 

research to name but a few.  

ELIPS Period 3 

Now ELIPS Period 3 will further strengthen Europe's very strong position in research, building on the 

capabilities already in place on the ISS, principally utilising the European Columbus laboratory as well as 

other ISS and additional research platforms (ground-based, drop towers, parabolic flights and sounding 

rockets).  

The International Space Station (ISS) is a shining example of international cooperation, and a unique 

technological accomplishment which Europe, through ESA, is proud to be a prominent part of.  

Five international partners representing 14 nations have succeeded to bring to life the largest civilian 

cooperative project ever conceived. Tens of thousands of skilled workers throughout the world have been 

working to build and operate the ISS, learning from each other. Citizens from all over the world have 

witnessed in amazement male and female astronauts from many nations working together to assemble and 

utilise this first international human outpost in outer space.  

The European involvement in the ISS is a testament to the endeavours of European industry and a sign of 

the commitment shown by ESA to European human spaceflight activities and its international partners. 

 

  

http://www.esa.int/Our_Activities/Human_Spaceflight/International_Space_Station/Taking_the_ISS_to_the_next_level_ISS_exploitation_and_ELIPS
http://www.esa.int/Our_Activities/Human_Spaceflight/International_Space_Station/Taking_the_ISS_to_the_next_level_ISS_exploitation_and_ELIPS


COPERNICUS  

http://www.esa.int/Our_Activities/Observing_the_Earth/Copernicus/Overview3 

 

Copernicus is the most ambitious Earth observation programme to date. It will provide accurate, timely and 

easily accessible information to improve the management of the environment, understand and mitigate the 

effects of climate change and ensure civil security.  

Copernicus is the new name for the Global Monitoring for Environment and Security programme, 

previously known as GMES.  

This initiative is headed by the European Commission (EC) in partnership with the European Space Agency 

(ESA).  

ESA coordinates the delivery of data from upwards of 30 satellites. The EC, acting on behalf of the 

European Union, is responsible for the overall initiative, setting requirements and managing the services.  

ESA is developing a new family of satellites, called Sentinels, specifically for the operational needs of the 

Copernicus programme. The Sentinels will provide a unique set of observations, starting with the all-

weather, day and night radar images from Sentinel-1A, launched in April 2014.   

Sentinel-2, launched on 23 June 2015, is designed to deliver high-resolution optical images for land services 

and Sentinel-3 will provide data for services relevant to the ocean and land. Sentinel-4 and -5 will provide 

data for atmospheric composition monitoring from geostationary and polar orbits, respectively. Sentinel-6 

will carry a radar altimeter to measure global sea-surface height, primarily for operational oceanography 

and for climate studies. In addition, a Sentinel-5 Precursor mission is being developed to reduce data gaps 

between Envisat, in particular the Sciamachy instrument, and the launch of Sentinel-5.   

The Space Component is managed by ESA and serves users with satellite data available through the 

Sentinels and the Copernicus Contributing Missions at national, European and international levels.  

The ground segment, facilitating access to Sentinel and Contributing Mission data, completes the 

Copernicus Space Component.  

The Space Component forms the European contribution to the worldwide Global Earth Observation System 

of Systems (GEOSS).  

Copernicus provides a unified system through which vast amounts of data are fed into a range of thematic 

information services designed to benefit the environment, the way we live, humanitarian needs and 

support effective policy-making for a more sustainable future.  

These services fall into six main categories: land management, the marine environment, atmosphere, 

emergency response, security and climate change.  

In essence, Copernicus will help shape the future of our planet for the benefit of all. ESA is contributing by 

providing a proven framework for the development of operational systems on behalf of the user 

community, paving the way for investment in future generation systems. ESA is exploiting its 30 years of 

expertise in space programme development and management to contribute to the success of Copernicus. 

http://www.esa.int/Our_Activities/Observing_the_Earth/Copernicus/Overview3

