
Webb and Ariane 5 – Preparing for Launch 
The world’s next generation cosmic observatory, the James Webb Space Telescope, is due for launch on an Ariane 5 from Europe’s Spaceport in French Guiana.
Webb is a joint project between NASA, the European Space Agency, and the Canadian Space Agency and is a remarkable feat of engineering and technology. The telescope is fitted with the largest astronomical mirror ever flown in space, sophisticated new scientific instruments, and a sunshield the size of a tennis court.
Ariane 5 is one of the most reliable launchers in the world and special modifications have been made for the preparation and launch of Webb. 
This A-roll contains the latest material from Europe’s Spaceport in French Guiana, interviews with Daniel de Chambure, Head of Ariane 5 Adaption and Future missions for ESA, Franciszka Dembinska, ESA Ariane 5 Project Assurance and Safety Manager and Mark McCaughrean, Senior Advisor for Science and Exploration, ESA.
B-roll contains additional soundbites, new JWST animations, BepiColombo launch and animated Hubble deep field images
	Picture/editor notes
	Voiceover/soundbites

	10:00:08

Webb arriving at Europe’s Spaceport facility
https://www.esa.int/esatv/Videos/2021/10/James_Webb_Space_Telescope_launch_campaign

	Since the James Webb Space Telescope arrived at Europe’s spaceport in French Guiana in mid-October, preparations for launch have been going on around the clock.

	10:00:20

Webb in the cleanroom
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
	Webb is one of the most complex and sophisticated scientific instruments ever built and has taken some 30 years of development.
And while the space observatory is being checked, fuelled, and readied for launch in one building…

	10:00:31

Ariane 5 preparation shots
https://www.esa.int/esatv/Videos/2021/10/James_Webb_Space_Telescope_launch_campaign/Ariane_5_upper_stage_for_Webb_telescope_integrated_with_core_stage
And:
https://www.esa.int/esatv/Videos/2021/10/James_Webb_Space_Telescope_launch_campaign/Ariane_5_booster_transported_for_integration_with_core_stage_ahead_of_Webb_s_launch

	In another facility a few kilometres away, the Ariane 5 launcher that will carry Webb into space is also being assembled.

	10:00:45

Ariane 5 preparation shots
https://www.esa.int/esatv/Videos/2021/10/James_Webb_Space_Telescope_launch_campaign

	This is just the final stage of a process that began when Ariane 5 was first chosen for this prestigious international mission more some 14 years ago and special adaptations have been made to the launch vehicle and assembly process.
These include stringent clean room conditions…and new procedures to protect the telescope at the top of the launcher when the protective faring is being lowered around it. 

	10:01:07

Franciszka Dembinska, Ariane 5 Project Assurance and Safety Manager, ESA

	Due to the size of the telescope, we needed to develop a specific guiding system, a laser guiding system to encapsulate the Webb telescope in the faring because we have really few margin inside the faring and during the descent it's really important to control the positioning of the faring and that to ensure a safe encapsulation for the telescope.

	10:01:42

Bepi launch [in B-roll]
	[upsound]
With its core stage and two solid rocket boosters, Ariane 5 is one of the most reliable launch vehicles in the world. It has launched most of ESA’s largest science missions - including Rosetta, and most recently, the Bepi-Colombo spacecraft to Mercury.

	10:02:02

Launch animation (once in space)
https://www.esa.int/esatv/Videos/2021/09/James_Webb_Space_Telescope/Impression_of_Webb_s_journey_to_space

	But launch is only the beginning of an eventful journey that will take the Webb telescope to its final station 1.5 million kilometres from Earth known as L2. 
This is a position in space where the gravitational forces of the Sun and the Earth balance out.
Special flight control manoeuvres have been developed for the mission to ensure Webb isn’t exposed to damaging sunlight when the launcher’s faring is released

	10:02:28

Daniel de Chambure, Head of Ariane 5 Adaption and Future missions, ESA
	The launch itself will take 27 minutes from lift-off until Webb separation from the launcher and then the journey toward the Lagrange Point L2 will take about four weeks. 
[Use cutaways here and maybe space out Daniel’s explanation accordingly]
During that period, Webb, which was in folded configuration, will deploy. 

	10:02:51

[Unfolding animation in B-roll]
	In a carefully planned sequence – the telescope will first deploy its solar array, then the antennas, sunshield and, finally, the two mirrors. 

	10:03:02

Webb in space animation [in B-roll]
	Even then, it will be several months before Webb is ready for science. The 

observatory has to cool to its operating temperature of minus two hundred and thirty-three degrees Celsius…and the 18 individual segments of its mirror have to be aligned. 

	10:03:17

Mark McCaughrean

Senior Advisor for Science and Exploration, ESA
	So there's a lot of work to happen after launch. That's just the first step and only after six months where we'll be ready with the telescope and the instruments all fully commissioned, ready to start doing science, the science we've dreamt of for decades. It's just around the corner. If we can wait 30 years, we can wait just another six months.

	10:03:40

Webb animation into Hubble animated deep field [in B-roll]
	Webb promises to transform our view of the universe…detecting light from the very dawn of time.  
And now, there’s not long to wait for the first science. 


10:03:53 outro

10:04:03 end of outro

B-roll
10:04:03
Franciszka Dembinska, Ariane 5 Project Assurance and Safety Manager, ESA
Additional soundbites in English
Webb telescope is the biggest telescope ever launched into space. And Ariane five was a good candidate to launch this huge telescope as it's a really reliable launcher, very powerful launcher and the size of the faring is very big as a diameter of about 5.4 metre.
[continuation of the above, with the retake removed]
So it was really challenging to fit Webb Telescope into the faring, even if it's one of the biggest.
[The A-roll soundbite]
Due to the size of the telescope, we needed to develop a specific guiding system, a laser guiding system to encapsulate the Webb telescope in the faring because we have really few margin inside the faring and during the descent it's really important to control the positioning of the faring and that to ensure a safe encapsulation for the telescope.
Webb is very sensitive to contamination issues and the very specific adaptation needed to be done on the ground to ensure a clean environment for the telescope. For instance, in the BAF building, which is a final integration, final assembly building for Ariane 5 launcher, where Webb Telescope will be put onto the launcher and where the faring will be put on the... where the fairing will encapsulate the Webb telescope. We needed to develop a specific clean tent to ensure a very clean environment for the Webb telescope during all the integration and the descent of the of the faring.
The Webb mission is being prepared on the launcher side for 15 years. It's a really huge work behind us and now we are really close to the to the goal. Right now in French Guiana, Webb Telescope and the launcher is preparing in parallel in different buildings, and they will meet together two weeks before the launch day. The Webb Telescope arrived in French Guiana on October 12th and the launcher started its assembly on November six....and then they meet two weeks before the launch, there will be a few days needed to integrate Webb Telescope onto the launcher in a very clean environment with really specific needs, it will take longer times than usual and also to encapsulate the telescope, so it will take one week to do all this and the Webb telescope will be safe under the faring about one week before the launch day. And in the last week, the launcher will be finalising its preparation and the two days before the launch, the launcher and Webb will be transferred together onto the launch pad for the final day. The D zero, as we say.
Webb is really the biggest telescope ever launched. In unfolded form, it has the size of a tennis court. So of course, it has to be shaped in order to enter inside the launcher. But moreover, for operational point of view, we need it to adapt some procedure to be sure to encapsulate this huge telescope in safe conditions. And to be sure that with the few margin we have between the faring and the telescope, we would keep them doing all the descent in order not to endanger the telescope. 
10:08:38
Franciszka Dembinska, Ariane 5 Project Assurance and Safety Manager, ESA
Soundbites in French
10:11:54
Daniel de Chambure, Head of Ariane 5 Adaption and Future missions, ESA
Additional soundbites in English
Ariane 5 was chosen as launcher for the Webb Mission a long time ago. In the 2000s, when the agreement was done between ESA and NASA for this mission. And in that agreement, the launch service was due to be provided by ESA. And the choice was made consiously at that time because of the reliability and the performance of Ariane 5, which was the only launcher at that time, which could be, which was able and which is still able to launch Webb.
So Ariane 5 legacy towards ESA's scientific missions is quite interesting. There are some four or five missions which have been done by Ariane 5. First one being XMM-Newton, which was launched in 1999. Which is still operating now since more than twenty two years. The second one was Rosetta, which was launched in 2004, and which did beautiful images and science of Chury comet for two years in the years 2014-2016. Then it was followed by the double mission Herschel Planck, which was launched toward Legrange point L2, one of the Hershel being an Infra-Red satellite and Planck being a microwave survey satellite, which made science for about four years. And then the last one was, , and I would say still is, BepiColombo, which was launched in twenty eighteen and which is en route towards Mercury, which it will reach in twenty twenty five. 
So the adaptation of Ariane five launcher for Webb, are mainly on the faring side, on the depressurisation system, which has to be adapted in order to avoid a sudden depressuriation at faring jettisoning. For doing that, we have been modifying the venting port system of the faring. Second important modification was the adaptation of the attitude control of the launcher in order to avoid that the satellite after faring separation gets some hot points from the Sun. The Sun has to be oriented in a certain way to avoid [indistinct] on the spacecraft. Therefore, specific control has been developed for for that, for that purpose.
The third modification was the development of a specific manoeuvre, which is called End of Life Manoeuvre, which is used to push away the upper stage after Webb separation from the launcher. This in order to avoid potential collision in short or long term, in the future.
The launch itself will take 27 minutes from lift-off until Webb separation from the launcher and then the journey toward the Lagrange Point L2 will take about four weeks. During that period, Webb, which was in folded configuration, will deploy. It will deploy first its solar array, then the antennas, then the sun shield and then the telescope mirror in two phases, the primary mirror and then the secondary mirror. 
10:16:25
Daniel de Chambure, Head of Ariane 5 Adaption and Future missions, ESA
Additional soundbites in French
10:25:14
Mark McCaughrean
Senior Advisor for Science and Exploration, ESA
Additional soundbites in English

The James Webb Space Telescope is an enormously complicated machine. It needs to be very large in order to collect photons from very faint sources far away in the universe. But then it has to be folded up to be able to get inside the fairing of the Ariane five launcher. So in order to unfold it, there are lots and lots of complicated things that have to work right. And they have to work the first time. The sunshield has to unfold. The main mirror has to spread out into its full size, and the secondary mirror has to come over the top. So there's a lot that has to happen shortly after launch, and that's why it's taken so long to develop, build and test this mission.
The telescope is very large and just fits inside the faring by just a few centimetres. So when the faring is put on, it has to be done very carefully. But also when the rocket launches into the sky, the telescope will shake around a bit and it will come very close to the edge of the faring. But it's all being calculated. It's all being worked out in advance, and so hopefully it will all go perfectly well during the launch and not touch the sides of the faring.
In order to build a telescope as large as the James Webb and put it on top of an Ariane five 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. We've also had to develop new detector technologies and cooling technologies in order to be able to operate in the Infra-Red. 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.
After almost 30 years of working on this project, of dreaming about it, building it and testing, it seems crazy that we're almost ready for launch. And on that day, of course, people will be nervous. Will the rocket work properly? Will it get us into space? Then, afterwards, will the telescope deploy. Will the Sun Shield unfurl? Will the telescope get down to the temperatures it needs to to operate properly? But all of that nervousness is tempered by a great deal of confidence. People have worked very long and very hard to think of all the possible problems, to find solutions and to test them, and we wouldn't be going to the rocket and into space now if we weren't confident that everything is going to work well. Still, on the day, they'll be nervous. 
Immediately after launch, the James Webb Space Telescope has to head to a point we call L2. That's a million and a half kilometres away from the Earth, more than four times the distance to the Moon. And during that journey, a lot of critical things have to happen. The solar array has to come out to make sure that the spacecraft has power to operate. The high gain antenna has to point back to Earth so we can communicate with it. And then the key thing is that the Sun Shield has to unfurl - this tennis court sized flexible umbrella, which keeps the telescope from seeing the sunlight. Without that working properly, the telescope will never get cold, and we'll never be able to operate in the Infra-Red. Then the main mirror has to deploy, the secondary mirror has to deploy and then as the telescope cools slowly down over weeks and months, we'll start to be able to turn the instruments on. Without the instruments on, we won't be able to do science. But they also help us align the main mirror up - the 18 individual segments have to be lined up perfectly to form one big, coherent six and a half metre diameter telescope. So there's a lot of work to happen after launch. That's just the first step, and only after six months will we be ready with the telescope and the instruments all fully commissioned, ready to start doing science, the science we've dreamt of for decades. It's just around the corner. If we can wait 30 years, we can wait just another six months.
Note that for additional clips on the science of Webb from Mark see also:
https://www.esa.int/esatv/Videos/2021/12/JWST_A_new_view_of_the_Universe/Soundbites_Mark_McCaughrean_Senior_Advisor_for_Science_and_Exploration_ESA_English
10:30:32
Launch of BepiColombo mission
20 October 2018

10:44:13
Webb unfolding and fly-around animation
10:47:00
Animation of Hubble deep field image
Credit: NASA, ESA, F. Summers, Z. Levay, L. Frattare, B. Mobasher,

A. Koekemoer and the HUDF Team (STScI)

10:48:17

[ends of outro]

