Space 19+  Understanding the Universe (18.11.19)

The ESA Council at Ministerial level, Space 19+, will take place on 27 and 28 November in Sevilla, Spain. Ministers from the ESA Member States will gather to discuss future space activities for Europe and the budget of Europe’s space agency for the next three years.

ESA is seeking an increase in funding for the mandatory programme supported by all Member States, and for an ambitious portfolio of optional programmes. These are structured along four main pillars: science and exploration, space safety and security, applications and enabling and support activities. 

The proposals carry an overarching motto of Inspiration, Competitiveness and Responsibility. This video explains the challenges in Sevilla for Science, including a new cometary mission and missions to investigate Earth-like planets outside our solar system. 

A-ROLL

	Pictures
	Script



	10:00:10
Gaia animation (ESA)

Hubble nebula image (ESA, NASA) and supernovae animation (ESA)

Milky Way galaxy collision from: 
https://www.esa.int/esatv/Videos/2019/10/Gaia_astronomical_revolution/Visualisation_showing_a_galaxy_merging_with_the_Milky_Way_10_billion_years_ago_Amina_Helmi_University_of_Groningen
Planck CMB image (ESA)
	ESA missions have transformed our understanding of the universe…from witnessing the birth and death of stars…

…to investigating the past history of our own galaxy 

…and even the origins of the universe itself.  



	10:00:26
CHEOPS in space animation (ESA)

Exoplanet animation (ESA)


	New missions will address two of the biggest scientific questions about our place in the universe…are there are more planets like Earth? And could they support life?

ESA is planning a series of missions to study exoplanets - known planets outside our Solar System that are orbiting bright stars.


	10:00:44
CHEOPS in cleanroom (2019)

Exoplanet animation (ESA)


	The first, CHEOPS, is due for launch in December 2019. 
The mission is designed to obtain detailed information about known exoplanets and investigate whether they are rocky, icy or gas giants like Jupiter.


	10:00:54
Exoplanet animation (ESA, NASA)

Transiting planet animation (ESA)

Exoplanet animation (ESA, NASA)
	Another mission under development is 

Ariel. The mission will examine the chemical composition of exoplanet atmospheres to find out which ones might have the right conditions for life
And a third mission, PLATO – or PLAnetary Transits and Oscillations of stars is being built to find and study extrasolar planetary systems and maybe even a second Earth.



	10:01:22
Lisa Pathfinder animations (ESA)

Gravity wave animation (Caltech)

LISA animations (ESA)

10:01:52
ATHENA still image (ESA)
https://sci.esa.int/web/athena/multimedia-gallery
Merging black holes (Caltech, NASA)


	LISA Pathfinder proved the technology needed to build ESA’s gravitational wave observatory LISA.  

Gravitational waves are vibrations in spacetime, first predicted by Einstein. They are produced by huge astronomical events - such as two black holes colliding. 

The three LISA spacecraft will detect gravitational waves from objects up to a million times larger than the Sun.

LISA will operate alongside ESA’s ATHENA, a new x-ray observatory currently under development.  LISA and ATHENA will observe mergers of super massive black holes, telling us more about how these monsters alter time and space.



	10:02:04
Rosetta animation (ESA)

Rosetta images (ESA)


	Thanks to ESA’s Rosetta mission to comet 67P, we know more about comets than ever before…and scientists will be analysing data from the mission for many years to come. 



	10:02:13
Rosetta images (ESA)
	But whereas 67P orbits the Sun every six and a half years, a new mission is planned to a comet that’s never been seen before…or affected by its passage around the Sun. 



	10:02:28
Generic comet animation (DLR)

Into Oumuamaua animation (ESA, NASA)
	Targeting a pristine comet as it enters the inner solar system, Comet Interceptor’s three spacecraft will fly past at high speed, taking pictures and gathering data.

The mission could also examine an interstellar object – like Oumuamua, discovered in 2017.



	10:02:44
Fly through the universe – animated Hubble deep field image (ESA, NASA) 
	Together, these missions will give us new insights into fundamental questions about the universe we live in…and how we came to be here.  
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10:03:03

Gaia mission animation 
ESA animation of the Gaia star mapping mission

For more information see: https://www.esa.int/esatv/Videos/2019/10/Gaia_astronomical_revolution
10:04:06

Cosmic images and animations
Hubble nebula image, supernovae (star death) animation, Planck CMB image, Animated fly-through based on a real Hubble deep field image

10:05:45

CHEOPS animation
Animation of the satellite in orbit around the Earth

10:06:39

CHEOPS clean room GVs
Filmed in early 2019 (CHEOPS launch due December 2019)

10:07:37

Exoplanet animations
Selection of animations showing exoplanets

10:09:01

LISA Pathfinder animations
Showing free floating masses within the spacecraft and the demonstration spacecraft itself positioned at L1

10:10:07

LISA animations
Showing the concept for the three-spacecraft mission

10:11:19

Gravitational waves and merging black holes
Animation showing gravitational waves and animation showing merging black holes (both Caltech)

10:12:29

Rosetta animation and images
Animation of end of the mission for Rosetta spacecraft and real images from the mission to comet 67P

10:14:14

Animations of Comet and Oumuamua
Animation of a generic comet and animation of the Oumuamua interstellar object
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