
JWST – A New View of the Universe 
The world’s next generation cosmic observatory, the James Webb Space Telescope, is due for launch on an Ariane 5 from Europe’s Space Port in French Guiana in late December. 
Developed and constructed over more than 30 years, Webb is a remarkable feat of engineering and technology – with the largest astronomical mirror ever flown in space, sophisticated new scientific instruments, and a sunshield the size of a tennis court.
Webb is a joint project between NASA, ESA, and the Canadian Space Agency and will reveal the Universe in a whole new light. Optimised for infrared wavelengths, its detectors will be able to look back to shortly after the very dawn of time, revealing the formation of the first galaxies, as well as study stars and planets in our own Milky Way. 
The A-roll contains interviews with ESA’s Senior Advisor for Science and Exploration, Mark McCaughrean, Kai Noeske, ESA Science Communication Programme Officer, and NIRSpec Instrument Scientist, Giovanna Giardino. 
B-roll contains additional soundbites and images.
A-roll
	Picture
	Script/Sound

	10:00:08:00

JWST Kourou cleanroom
Available here:
https://www.esa.int/esatv/Videos/2021/10/James_Webb_Space_Telescope_launch_campaign/James_Webb_Space_Telescope_launch_campaign_-_JWST_after_being_raised_vertical
	The James Webb Space Telescope is one of the most complex and sophisticated scientific instruments ever built. 
A joint mission between NASA, ESA, and the Canadian Space Agency, it’s seen here folded and packed for launch in a clean room at Europe’s Spaceport in Kourou, French Guiana.

	10:00:29

Animation of the unfurling
Available here:
https://www.esa.int/esatv/Videos/2017/05/JWST_mission_preparations/JWST_deployment_animation

	Operating one and a half million kilometres from Earth, the observatory will unfurl in space to reveal a six and a half metre wide primary mirror – made up of 18 individual hexagonal segments – a smaller secondary mirror, and a giant multi-layered silver sunshield.
The engineering is an impressive example of human ingenuity… but when it comes to science, Webb promises to reveal the basis of our very existence… 

	10:59:00

Kai Noeske, Science Communication Programme Officer, ESA
	The origin of Webb is the search for our origins. We want to find out where the first galaxies formed, how they formed, when they started making their stars in the very early universe not long after the Big Bang. And to do this, Webb uses this big mirror and its infra-red vision to look into these really early days. Observe the light from these galaxies that's been travelling to us for billions of years and it shows us these galaxies how there were billions of years ago.

	10:01:25

Hubble in space from servicing mission
	In orbit now for more than 31 years, the Hubble Space Telescope has already transformed our view of the cosmos. 

	10:01:34

Hubble images
	It’s revealed the accelerating expansion of the universe, the birth and death of stars, the evolution of galaxies, and storms on Saturn and Jupiter. 
But Hubble primarily detects visible light – the wavelengths we see with our own eyes. 

	10:01:52

Webb animation
	By viewing in the infrared, Webb will be able to give us a new perspective on the universe. 
To capture photons of light that have travelled across space for billions of years, the new telescope is loaded with innovative detector, optical, and cooling technologies.

 

	10:02:08

Mark McCaughrean

Senior Advisor for Science and Exploration, ESA
	The telescope itself has to operate at a temperature of minus two hundred and thirty-three degrees Celsius, and that means that all of the systems on board have to be able to cool in space behind the giant sunshield and getting that sunshield the size of a tennis court to unfold into space and shield the telescope has been one of the biggest engineering challenges solved along the way.

	10:02:33

MIRI animation into NIRSpec animation
https://www.esa.int/esatv/Videos/2021/09/James_Webb_Space_Telescope/Webb_MIRI_imaging-mode_animation
into
https://www.esa.int/esatv/Videos/2021/09/James_Webb_Space_Telescope/Webb_NIRSpec_integral_field_units_animation

	Webb’s four scientific instruments include MIRI, a mid-infrared camera and spectrograph…this involves a consortium of European institutions led from Scotland…and NIRSpec, a near-infrared spectrograph – which is led by ESA…

	10:02:50

Giovanna Giardino

NIRSpec Instrument Scientist, ESA
	It's very important because it will allow us to analyse the light of the astronomical objects we will observe.
[cutaway] 
This instrument will split the near-infrared light from the astronomical object into its components. And this is very useful to scientists because from that, they can understand the physics of the objects they are observing - what's the temperature, the elements, the physical condition, and therefore we can understand what's going on the objects we observe.

	10:03:18

Astronomy images
	So, the James Webb Space Telescope will not only be able to view newly-formed galaxies and stars – but determine what they’re made of… and, in the case of planets, even whether they have atmospheres capable of supporting life.

 

	10:03:34

JWST in clean room
	It’s taken more than 30 years of planning, designing, and construction to get to this point. But it’s going to be worth the effort. Like Hubble before it, Webb has the potential to transform our view – and understanding of the universe.


B-ROLL
10:04:06

Mark McCaughrean, Senior Advisor for Science and Exploration, ESA

Additional soundbites in English
So the James Webb Space Telescope is the next generation of giant space observatory, which will help us probe the universe in ways in which we've never been able to before. It's a huge telescope, and it's focussed in the infrared part of the electromagnetic spectrum. That will allow us to do science that hasn't been possible with previous telescopes like the Hubble Space Telescope or Herschel or Planck or 
Gaia.
The main focus of the James Webb Space Telescope is what we call the infra-red. These are wavelengths longer than visible light, and there are many things in the universe which only give out their light in the infrared. So with a telescope like Hubble, we just can't see them at all. And one of the main things that we want to look at with the James Webb Space Telescope is the most distant galaxies in our universe, the furthest objects away. And that also means that they were the first objects to form after the Big Bang, the first stars and galaxies about thirteen point five billion years ago. The reason that all of their light is now in the infrared is because the universe is expanding, and as it expands, the light from those most distant objects, gets red shifted to infrared wavelengths. So again, Hubble can't see them. But the James Webb Space Telescope is designed exactly to see these very distant, very faint objects.
In the 30 years since we started to develop the James Webb Space Telescope, astronomers have discovered thousands of planets going around other stars what we call exoplanets. And even though it wasn't designed for this purpose, JWST will be extremely powerful in measuring the atmospheres of some of those planets. We can find out what kind of molecules, what kind of atoms they have in their atmospheres and see if any of them look like the planets in our own solar system. It'll be extremely difficult to find a planet that's like the Earth and has an Earth like atmosphere. But if we do know of such a candidate a great target to look at, you can be sure JWST will be spending lots of time studying that particular planet.
James Webb Space Telescope is focussed on the infrared part of the spectrum at longer wavelengths than the human eye can see. Some animals can see in the infra-red like snakes, for example. So in some ways it's like the heat given off by objects. A snake can see us glowing in the infrared, and with the James Webb Space Telescope, we'll be able to see cool objects like failed stars, planets and the most distant galaxies that give all of their light out in these infra-red wavelengths. 
The Hubble Space Telescope has a 2.4 metre diameter main mirror. James Webb Space Telescope has 18 hexagonal segments that add up to a six and a half metre diameter mirror. That means it can collect seven times more light and see much fainter objects than Hubble. But strangely, it won't have much sharper images than Hubble, even though the telescope is larger. It's working at longer wavelengths, so the kinds of images we'll see from the James Webb will be roughly the same resolution, the same sharpness as we've been used to from Hubble for over 30 years. But combined with the infra-red wavelengths and the bigger collecting area, it means we'll see objects further away than have been possible before and in cool places in our own Milky Way, where young stars and planets are being born that Hubble has no chance of seeing at all.
The Hubble Space Telescope has been in operations for over 30 years. And one of the key things is that there will be an overlap between the Hubble and the James Webb, where Hubble will be studying objects in the visible and the ultraviolet, and the James Webb will be looking in the infra-red, and together they become a much more powerful way of looking at the universe.
In order to build a telescope as large as the James Webb and put it on top of an Ariane 5 rocket, we've had to develop lots of new technologies which make the telescope very lightweight and that it can be folded up to fit inside the launch faring. You've also had to develop new detector technologies and cooling technologies in order to be able to operate in the infrared. The telescope itself has to operate at a temperature of minus two hundred and thirty three degrees Celsius, and that means that all of the systems on board have to be able to cool into space behind the giant sun shield. And getting that Sun Shield the size of a tennis court to unfold into space and shield the telescope has been one of the biggest engineering challenges solved along the way. So the James Webb Space Telescope is loaded with new technologies that have never been used in space before. But at this point, we've tested everything. We've put it in a vacuum, we've made it cold, we've shaken it, we've subjected it to the noise of the launch and we're ready to go.
James Webb Space Telescope is a collaboration between NASA, ESA and the Canadian Space Agency. So altogether, that's 24 countries. Lots of industrial companies, academic institutions, universities and thousands of scientists across the whole world are now waiting to use the telescope. So by combining the power of the best in engineering and science from all of those countries in this international collaboration, we can do much more together than we could do on our own. 
From a personal perspective, James Webb Space Telescope has been an enormously important part of my career. I started working on it over twenty three years ago before my own kids were born, and they're both at university now. But of course, it's much bigger than one person. There have been tens of thousands of people spending decades designing, building, testing and preparing this mission for launch, for deployment and ultimately for science. So it's an enormous tribute to everybody who's been involved over all of that time that we're almost ready to fly. 
10:10:38

Kai Noeske, ESA Science Communication Programme Officer

Additional soundbites in English
Hubble revolutionised astronomy. Hubble showed us the early universe. Hubble showed us what the universe looks like, and as these revolutionary findings came along, people realised we need a next generation space telescope. This was twenty five years ago, and this is how Webb came into being. Now you can see 25 years of development time. This is not unusual for a large space mission from the first idea, to fruition, to the launch. And this is why these missions are really once in a generation launches. We are witnessing something particularly special that an astronomer typically gets to witness once if they're lucky, twice in their entire career. 
Webb is actually a very different telescope from Hubble. It is not just a bigger Hubble, but it can observe in the infrared. And this means infrared being heat radiation that it can look behind clouds of dust where stars form. Where also planets form, and this is part of our history because we also formed in a dusty environment.

Webb is actually a very different telescope from Hubble. It is not just a bigger Hubble, but it can observe in the infra-red. And this means infra-red being heat radiation that it can look behind clouds of dust where stars form. Where also planets form, and this is part of our history because we also formed in a dusty environment. 
Webb can, using its Infra-Red vision, also observe the atmospheres of exo planets, can see what gases are in there, what chemistry is going on there to show us which planets around other stars might be able to host life.
Webb is a lot more sensitive than Hubble, it's bigger, and it's 100 times more sensitive in the infrared than Hubble was, so it can look very far back in the universe, very far back in time. In fact. Hubble has brought us into the first billion years after the Big Bang. Webb is going to bring us back to that time when the first galaxies like our Milky Way started first forming stars.
If we look at the nearby universe, we can look at clouds of dust and look at their insides using the infrared vision that Webb has. Look at stars forming, stars like our Sun. Look at planets forming, planets maybe like our Earth. We can look at planets around other stars that have already formed. Look into their atmospheres, look what they are made of and see are there other Earths, understand how our Solar System formed. Is there maybe the condition for life to form elsewhere in the universe? You can also look at the Solar System and find out how our large planets are, how are small planets work because the infrared tells us a lot that Hubble has not yet told us.
Webb is being built by three main partner agencies. This is NASA carrying most of the project. This is ESA, the European Space Agency, and this is the Canadian Space Agency. The European Space Agency contributes the launch on an Ariane 5 rocket from the European spaceport. One and a half of the four main instruments that Webb is carrying and a number of staff scientists who will take care of the science operations of the telescope. Of course, Webb is not really limited to these three agencies. There are a lot of individual contributing institutions, industry, individual researchers and in all NASA estimates there have been some forty thousand people contributing to the Webb mission. And that's not all of it, once Webb is flying scientists from all over the world will be able to use it as a telescope to understand the universe. So, no matter where in the world you are living, Webb is happening, somewhere near you.
Webb is more than tens of thousands of scientists, Webb is eight billion people looking for their origins.
10:14:22

Kai Noeske, ESA Science Communication Programme Officer

Additional soundbites in German
10:20:20

Giovanna Giardino, NIRSpec Instrument Scientist, ESA
Soundbites in English
The near infrared spectrograph or NIRSpec, it's one of the four scientific instruments that we fly on James Webb Space Telescope, Webb Telescope. It's very important because it allows us to analyse the light of the astronomical objects we will observe. A spectrograph works very much like a prism, in fact there's a prism inside our instrument and gratings and they like the prism splits white light into its rainbow colours. This instrument will split the near-infrared light from the astronomical object into its components. And this is very useful to scientists because from that, they can understand the physics of the objects they are observing - what's the temperature, the elements, the physical condition, and therefore we can understand what's going on in the objects we observe.
So we will observe all sorts of astronomical objects - from galaxies, and the focus is very much on very faraway galaxies. Galaxies that are 13 billion light years away from us. So back in the far past that they were forming soon after the Big Bang. From the very, we call nearby objects which are not really nearby, but they are exoplanets in stars around our neighbourhood, the neighbourhood of the solar systems in our galaxy. So this is the type of objects we will observe and the investigations, it's about understanding what are the atmospheric conditions on the exoplanets or what are the physical condition of the galaxies we observe far away.
So going back to the very faraway galaxies. This instrument, NIRSpec, will play a crucial role in the observing these faraway galaxies and telling us what is the physics. So again, what elements are present, in which proportion, what are the temperature? And that is fundamental if you want to understand how galaxies form, which is one of the big questions we have in astronomy, we see trillions of galaxies around us - how are all this galaxies formed. And with this instrument, we can piece together more of the puzzle. So this is one of the fundamental question. Another very important question that we want to address with NIRSoec is the composition of the atmosphere of exoplanets. Again, we will be able to analyse the composition. So understand, for instance, whether a planet's atmosphere contains elements such as oxygen, water, methane. And these are very important for us to know whether in principle an habitable planets. It's also an atmosphere, a planet in a habitable zone, an atmosphere that could in principle sustain life, which is a very interesting question to address.
It complements the other instruments because of this function of a spectrograph. So on the Webb telescope, we have cameras, other types of spectrograph for one particular MIRI, which is also a partially a European instrument, which will focus on the mid Infra-Red light. Near-infrared that is the focus of NIRSpec. So analysing the light that comes from astronomical objects in the near infra-red wavelengths range. While with the camera we see images, so we detect the objects and we know where they are and what are the main characteristics. With NIRSpec, we focus really on certain objects and analyse the light and split the light into its components and with that, understand the physics of the objects we are observing.
Also from JWST, we will see incredible pictures. They are in a different wavelength range, so they're not in the visible, but they are in the near-infrared, but the camera will certainly produce a very amazing picture and picture that not just pretty, but provide a new insight in what we are observing in the astronomical objects, in the astrophysics that we are observing. We have also spectrograph on the Webb telescope like NIRSpec, and MIRI. And MIRI also has a spectrograph. They all have some spectrograph functionality, and it's to analyse the light and those will provide the less pretty pictures we we will see, like the spectra of the objects, which needs a more scientific interpretation to be appreciated. It's not so necessarily striking at first sight.
10:25:51

Giovanna Giardino, NIRSpec Instrument Scientist, ESA

Soundbites in Italian
10:38:44

Hubble servicing mission
10:40:27

Hubble images
Courtesy of ESA, NASA, SCScI and the Hubble Heritage Team
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