Quantum: Europe’s reprogrammable satellite
Soon Quantum will be launched into a geostationary orbit on board an Ariane 5 from Kourou. This advanced telecommunications satellite is revolutionary as it offers its users the ability to reconfigure the satellite while in orbit. This offers a previously unknown degree of flexibility during its 15-year lifetime. It allows for satellites of this type to be mass-produced, making them extremely interesting for commercial parties and industry. Quantum has been developed as an ESA partnership projects with operator Eutelsat and prime contractor Airbus working together with ESA to share the risk of developing this innovative piece of technology. 
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Animation - Quantum launch and deployment - July 2021 – ESA (3 shots)

Eutelsat Quantum Antenna Test - Compact Antenna test range CATR, Airbus Defence and Space, Toulouse, France - 15/07/2020 – ESA (3 shots)


	This summer a brand-new European telecommunications satellite will launch from Kourou on board an Ariane 5. However, this is not your everyday satellite, Quantum is an advanced telecommunications satellite that can be reprogrammed and repurposed while in orbit. This means that Quantum will be able to adapt to changing market- and customer demands, during its 15-year lifespan in an environment where technology progresses rapidly and demands shift.
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Interview François Gaullier, SVP Telecommunications Systems - Space Systems, Airbus Defence and Space - English - Airbus Defence and Space, Toulouse, France - june 2021- ESA
	François Guallier, SVP telecommunications, Airbus Defence and Space: So traditionally, our customer asking for missions that are fixed missions with a fixed coverage. In the case of Quantum, all the missions will be adaptive in orbit with the full flexibility that is offering, being able to adapt, a change in the market, a changing their customers, a change in their orbital positions for grabbing new businesses, for instance. So it offers a real asset, real value to our customers, on the on the overall lifetime of satellite, not just for a mission, but for the complete life of satellite.
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Animation - Quantum launch and deployment - July 2021 – ESA (3shots)

Eutelsat Quantum animations  - Revolutionising telecoms market - unknown date – Eutelsat

Eutelsat Quantum animations - Giving you control of your satcoms - unknown date – Eutelsat (2shots)

Animation - Quantum launch and deployment - July 2021 – ESA (2 shots)
	Quantum is a software-based satellite and so it can be reconfigured by users on the ground and its keyword is flexibility. Flexibility in power, in coverage and in bandwidth. For example, where regular satellites broadcast to earth with fixed beams, Quantum allows its users to adjust their beams at the push of a button. Customers can vary coverage based on their immediate needs and allocate their resources, accordingly, allowing for an optimized use of the satellite.  
Another important innovation is Quantum’s focus on security. Thanks to its narrow and specific broadcast beams, its ability to change transmission frequency and geolocation, it is near impossible for illicit parties to intercept the satellite’s signals and hack or jam the satellite.   
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Interview Elodie Viau, Director of Telecommunications and Integrated Applications, ESA - English - Airbus Defence and Space, Toulouse, France - june 2021- ESA
	Elodie Viau, Director of Telecommunications and Integrated Applications, ESA 
Quantum is leading in the field for software, different payloads on commercial spacecraft because it is the first to respond to a market demand for ultimate flexibility for customer. It will be among the first in the commercial market to carry geolocalisation onboard, which allows detection and filtering of accidental interfering broadcaster which have troubled commercial operators in the past. The concept and technology behind Quantum have already spilt over into other commercial programmes to come. 
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Quantum coupling of payload and service modules - Airbus Defence and Space, Toulouse, France - 20/09/2019 - Airbus Defence and Space SAS (5shots)

Eutelsat Quantum animations - Giving you control of your satcoms - unknown date – Eutelsat

Eutelsat Quantum Antenna Test - Compact Antenna test range CATR,  Airbus Defence and Space, Toulouse, France - 15/07/2020 – ESA

ESCAT telecoms teams - Harwell, united Kingdom - 1706_019_BR_002 - 2019 – ESA (3shots)


	Quantum is a revolutionary satellite design with a massive commercial potential. Satellites like Quantum offer the potential to be mass-produced and to be configured in orbit unlike today’s custom-made satellites. A quantum leap for the telecommunications satellite industry. 

Quantum is a Eutelsat satellite enabled by ESA and manufactured by Airbus Defence and Space through an ESA Partnership Project.  This private-public partnership offers a wide range of benefits to those involved as risks can be shared and new technology fully commercialized. 

	10:03:11:17

Interview Frederic Piro , Director Eutelsat Quantum Programme, EUTELSAT - English - Airbus Defence and Space, Toulouse, France - june 2021- ESA

Interview Elodie Viau, Director of Telecommunications and Integrated Applications, ESA - English - Airbus Defence and Space, Toulouse, France - june 2021- ESA
	Frederic Piro, Director Eutelsat Quantum Programme, EUTELSAT 
On Eutelsat quantum project, the partnership with ESA was key for Eutelsat to get access to new technology and innovative technology at an affordable cost. 
Elodie Viau, Director of Telecommunications and Integrated Applications, ESA 
This satellite is very important for the European Space Agency and the European industry competitiveness, the success of Quantum illustrates the difference that the European Space Agency can make for the industry. Industry have taken a large step and will benefit greatly of this programme. 
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Eutelsat Quantum loading into shipping container - Airbus Defence and Space, Toulouse, France - July 2021 – ESA(2 shots)

Elodie Viau in Quantum cleanroom - Airbus Defence and Space, Toulouse, France - June 2021 – ESA

Quantum programme manager in cleanroom - Airbus Defence and Space, Toulouse, France - June 2021 – ESA

ESCAT exterior and interior - Harwell, united Kingdom - 1706_019_BR_001 - 2019 – ESA

Animation - Eutelsat Quantum in orbit 360° view, artists impression - April 2021
	The technology used on Quantum and the commercial potential of the platform offer another opportunity for the European space industry to remain at the forefront of telecommunications. Here the important role and return on investment of ESA partnership projects becomes visible. For ESA it remains crucial to support European industry and create the opportunity for innovation as a partner in space. 
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Interview Simon Weinberg , Quantum Project Manager, ESA - English - Airbus Defence and Space, Toulouse, France - june 2021- ESA
	Soundbites: Simon Weinberg

Quantum Project Manager, ESA - ENGLISH
The ESA partnership programme is basically a win win for the agency and for operators and industry because the agency is basically absorbing part of the technological risk associated with the innovations. And the operator is taking the commercial risk of operating the satellite. And the industry is is able to be supported when developing new technologies. So it's a win win for all parties. 

Simon Weinberg: So we had countries from all across Europe and Canada, the UK is a major stakeholder for Quantum and is supporting both the development of a brand new platform at Surrey Satellites Ltd and Airbus UK is developing the highly innovative, software driven, flexible payload that we have on board. And then we have other countries involved as well. So we have Spain, where Airbus Madrid is developing a brand new, highly innovative, direct radiating antenna, or ALSA plus, as we call it, we have the Netherlands, which are doing or have done the cel-array and which is a new development for them on the basis of their heritage. We have Airbus Italia, which is developing modelling and feeds for the antenna, and we have Canada, which is developing microwave equipment. So there's a lot of countries involved across Europe and there are, of course, other countries delivering some equipment to these these companies. 

Simon Weinberg: And finally, Norspace in Norway were involved and they were developing a new wideband telemetry antenna command receiver. 

Simon Weinberg: Well, like other ESAprojects, what what we've done in Quantum is bring together many industries under one umbrella in order to further innovation. The difference here is that we are also in partnership with the commercial operator. We work with industry using their standard so their aylored standards, which are already commercially proven rather than necessarily using ESA standards as such. And we also support through our expertise the industries and ensure that the standards are the high quality standards ESA maintain. 

Simon Weinberg: After that, then the commercial side is the operational satellite, and that's taken care of by our partners in this case, Eutelsat, who are using the satellite and operating it in a real world situation. So this gives the benefit to industry that they are required to use commercial market driven specifications. But at the same time, ESA is there to support them in terms of the innovative elements that they're developing. 

Simon Weinberg: The advantages are that ESA is supporting innovation, the we have a very good proven record in terms of supporting innovation and in particular in telecommunications, we have a very good return on investment. So we are generating about 15 euros worth of return to the countries for their investment of one euro. So this is extremely significant. And then lastly, I think that the the benefit of this is that both ESA, the commercial operator, Eutelsat and industry are all pulling in the same direction. So it's a very good example of teamwork. Industry and the operator and us are all motivated and interested by the same things in the end. So this is an excellent way to work. 

Simon Weinberg: Eutelsat came to ESA with a market need, which was for flexibility in their satellites and also with the concept which was aimed at solving that, and we put together a partnership programme with them, which was aimed primarily at UK and UK business, and which was designed to help mitigate technical risk of the concept that they had. 

Simon Weinberg: Well, the key requirements for Quantum were basically flexibility and flexibility in this case means the ability to move beams around and change their shape, to change the frequency and change the power levels of those beams. And on top of the flexibility, they also had requirements for geolocation sensitivity and also for beamhopping. 

Simon Weinberg: Quantum is at heart, the start of a revolution. It's the first commercial software driven satellite with the ability to change both the frequency of the power and the direction and shape of the beams that are being broadcast down to earth. 

Simon Weinberg: Quantum will be launched very soon, in fact, it will be launched this summer from Kourou in French Guiana on board Ariane flight 254. 

Simon Weinberg: Well, the flexibility of Quantum is quite groundbreaking, it's really state of the art, it's... The flexibility that we're talking about, is in the way that it broadcasts. So in the frequency of the power and the shape of the beams that it's broadcasting. And this is going to be actually quite a milestone because it's the first commercially available software driven satellite. And what that means is that users can actually choose how they want their beams to be broadcast so they can add a touch of a button basically from ground from the earth. They can they can adjust their beams and the way that they're using them. So this is a fantastic flexibility and very good for the market. 

Simon Weinberg: After launch, we go through a stage where the satellite is put into orbit. We test that everything is working correctly. This takes some time and the satellite is moved to its final orbit. This this this is called the launch and early operation phase. And after that, once everything is tested and working correctly, then Eutelsat will begin to operate the satellite. 

Simon Weinberg: It's the world's first fully flexible satellite, and it's basically leading the way, many more are going to come from that one. 
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Interview Christophe Dallest: Quantum Project Manager, Airbus Defense and Space - English - Airbus Defence and Space, Toulouse, France - june 2021- ESA
	Soundbites: Christophe Dallest

Quantum Project Manager, Airbus Defence and Space - ENGLISH
Eutelsat quantum is the first geosatellite ever built, providing a fully reconfigural payload with coverage, bandwidth, power and frequency flexibility. Eutelsat quantum is a software defined satellite which provides, receive and transmit coverage in K-band in order to adapt to changing market conditions at any orbital position. 

Christophe Dallest: Eutelsat Quantum is primed and manufactured by Airbus Defence and Space in the U.K., the final assembly, integration and testing of the satellite has being performed is in Airbus in Toulouse premises. 

Christophe Dallest:  Airbus subsidiary, Surray Satellite Technology Limited, SSTL has developed the satellite platform for the lower end of the platform market satellite. 

Christophe Dallest: Airbus is developing as well the payload of Eutelsat Quantum, which is the heart of the spacecraft and which provide flexibility around coverage, power, bandwidth and frequency. 

Christophe Dallest: Traditionally, our customers order a satellite with a specified mission, unchanged throughout the whole lifetime of the satellite. 

Christophe Dallest: In the case of Eutelsat quantum of customer is able to reconfigure by software control in order to adapt to changing market conditions. 

Christophe Dallest: This flexibility is a crucial asset for adapting to evolving market conditions and to the unpredictability of the market. 

Christophe Dallest: One of the main challenges and the great achievement for Airbus is a groundbreaking, multibeam active receive antenna in our named ELSA+, which was designed, developed, manufactured in Airbus in Spain. 

Christophe Dallest: Beamhopping allows to assign capacity anywhere on the visible earth in a dynamic and efficient manner. 

Christophe Dallest: It is a precursor of airbus new product one-sat standardised and fully reconfigurable in orbit. It has a good market acceptance. With seven one-sat satellites under manufacturing. 
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Interview Christophe Dallest: Quantum Project Manager, Airbus Defense and Space - French - Airbus Defence and Space, Toulouse, France - june 2021- ESA
	Soundbites: Christophe Dallest

Quantum Project Manager, Airbus Defence and Space - FRENCH
· Standard satellite requirements?

· What makes Quantum different?

· What is Quantum’s greatest asset 
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Interview Frederic Piro , Director Eutelsat Quantum Programme, EUTELSAT - English - Airbus Defence and Space, Toulouse, France - june 2021- ESA
	Soundbites: Frederic Piro

Director Eutelsat Quantum Programme, Eutelsat - ENGLISH
Eutelsat Quantum is a new generation satellite, providing premium capacity with a high level of flexibility. Its groundbreaking software based design enables users to shape the performance to meet their specific requirements. The satellite will be located at 48 degrees east and will cover a large region over the world, from Europe to Middle East. 

Frederic Piro: The service provided by the satellite is very well suited for mobility application, both aero or Maritime, as well as for governmental application. 

Frederic Piro: The customer will have more control on the use of the satellite that will be able to shape and to define the new mission in an autonomous way, thanks to a ground software which will be given to them. 

Frederic Piro: Eutelsat Quantum will be the first world commercial telecommunications satellite fully reconfigurable in orbit. 

Frederic Piro: Standard geostationary satellite are configurated during construction over fixed coverage with this new generation of satellite, you will be able to modify the coverage and to pinpoint a specific area and to define a route to follow a plane or a shipping vessle. 

Frederic Piro: The geolocation system on back on board Eutelsat Quantum satellite is an innovative system, part of the receive active antennas. The system will allow Eutelsat to detect any interference and to put in place any mitigation actions. 

Frederic Piro: Satellite build with  standard requirements and reconfigurable in orbit can be mass produced, unlike custom made production of traditional satellites which are configured during construction, Eutelsat Quantum is a significant step towards this. 

Frederic Piro: Eutelsat Quantum brings a new dimension to Eutelsat, portfolio service, for the first time ever, Eutelsat will give the control to the customer of the satellite thanks to a ground software. Now, customer will be able to reconfigure in real time the shape of the beam as well as the capacity and the power. 

Frederic Piro: Eutelsat has worked very closely with the satellite manufacturers, Airbus defence and space was the prime contractor for this project. SSTL who is the platform manufacturer. Arianespace, who is our launch service provider and of course, ESA in the frame of the PPP. And thanks to these collaborations, we we've been able to bring this project to life. 

Frederic Piro: On Eutelsat quantum project, the partnership with ESA was key for Eutelsat to get access to new technology and innovative technology at an affordable cost without this partnership with ESA. It won't be possible for Eutelsat to access to this new technology, and this project will have been come to life. 

Frederic Piro: Once successfully launch, we will perform a series of tests to verify the good health of the platform and the payload before entering into service a few months later. 

Frederic Piro: From there, we will see how the market open to this new software design satellite and in what direction its fate will be steered. 
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	Soundbites: Elodie Viau

Director of Telecommunications and Integrated Applications, ESA – ENGLISH
Quantum is a very innovative project consisting of a new platform and a new payload. It's a commercial software defined satellite with unique features. It has been developed, built and tested in the European Space Agency Partnership Project. 

Elodie Viau: TIA partnership programme is working with an operator as co-customers, we are sharing the risk of new technologies and we are co-innovating. We are pushing the industry forward with real world requirements. 

Elodie Viau: Quantum is different from other standard European Space Agency projects. As it we are not the only customer, we are with an operator, so it's much more commercially oriented while staying result oriented. So we have a very good return on investment for the European industry and we are ready to go for the market. 

Elodie Viau: Eutelsat, has a large experience as satellite operator, the European Space Agency as a large experience in running technological, innovative developments. Combining the two areas of expertise allow us to further boost the European industry, keeping it in a more competitive and pushing the state of the art further. 

Elodie Viau: The partnership programmes allow industry to innovate in the real world environment before we conceive partnership programmes. Operators were very unwilling to fly completely new technologies in the commercial programmes, as they have been seen to risky partnership programmes overcomes that by making an operator as part of the team, supervising the development and using ESA, the European Space Agency expertise in technology development to ensure that the risk are minimised and shared. 

Elodie Viau: Quantum is leading in the field for software, different payloads on commercial spacecraft because it is the first to respond to a market demand for ultimate flexibility for customer. It will be along the first in the commercial market to carry geo-localization onboard, which allows detection and filtering of accidental interfering broadcaster which have troubled commercial operators in the past. The concept and technology behind Quantum have already spilt over into other commercial programmes to come. 

Elodie Viau: ESA will continue to be behind the best new technology and innovations we will really develop further down the road the strategic programme line of the ARTES programme, through optical and Quantum technology, AI, safety and security programmes as well 5G and 6G technologies. 
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Interview Elodie Viau, Director of Telecommunications and Integrated Applications, ESA - French - Airbus Defence and Space, Toulouse, France - june 2021- ESA
	Soundbites: Elodie Viau

Director of Telecommunications and Integrated Applications, ESA - French
· What are the benefits of ESA Project partnerships?

· What is Eutelsat Quatum? And why is it special

· What will the future hold for ESA int eh satellite telecommunications industry?
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Interview François Gaullier, SVP Telecommunications Systems - Space Systems, Airbus Defence and Space - English - Airbus Defence and Space, Toulouse, France - june 2021- ESA
	Soundbites: François Gaullier

SVP Telecommunications Systems - Space Systems, Airbus Defence and Space – ENGLISH
Eutelsat Quantum is the first geosatellites that will be fully reconfigurable in orbit. It's a software defined satellite with flexibility in coverage, in bandwidth, in power and in frequency. So it will offer to our customers a full flexibility that will be able to adapt to the market for any kind of businesses, governmental data mobility. 

François Gaullier: The Eutelsat quantum satellite is primed by Airbus Defence and Space in the U.K.. As you can see, the final assembly is done here in our facilities. Airbus Defence and Space in Toulouse, you can see satellite behind me, and it's made of many components coming from Europe. The platform is coming from our subsidiaries, SSTL, for which we have developed these products for the low range of our satellites. The fully flexible, innovative payload has been designed and built in Airbus Defence and Space in Portmouth, where this payload has been totally innovated. So the development of Eutelsat Quantums active antenna is a new technology that is developing in Spain and that is paving the way, positioning Airbus as a leader of flexible payload. And in particular, it would be reused of for our spainsat programme. 

François Gaullier: Eutelsat Quantum has been a major step in the development of flexible satellites. It has been a test on the market, a test in our development in the technologies for now going to the next generation of flexible satellite, like one-sat or which, as you know, we have sold already seven satellites for this kind. So it has been really a precursor for developing these new technology and testing the market for the technology. And what we can say today is that there isa very big appetite for this kind of satellite. 

François Gaullier: Eutelsat Quantum is a very important partnership both for Airbus and for the European industry as for ESA. It is the excellent mechanism that is allowing: first an industry to develop a new technology, a customer to test a new market and the support of the agencies has been key to in testing, taking the risks of developing this technology. So it's not just for one, it will be for the future of the telecoms. As I said, there would be some reuse of some building blocks for other satellites. And again, it has been a key element for developing the next generation of the one-sat satellites. So this kind of partnership is absolutely key for Airbus. 
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Timelapse - Eutelsat Quantum loading into shipping container - Airbus Defence and Space, Toulouse, France - July 2021 - ESA
	Timelapse - Eutelsat Quantum loading into shipping container
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Eutelsat Quantum Antenna Test - Compact Antenna test range CATR, Airbus Defence and Space, Toulouse, France - 15/07/2020 - ESA
	Eutelsat Quantum antenna test
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Quantum in cleanroom - Airbus Defence and Space, Toulouse, France - June 2021 - ESA
	Eutelsat Quantum Cleanroom - No Sound
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Animation - Quantum launch and deployment - July 2021 - ESA
	Animation - Eutelsat Quantum launch and deployment

	00:34:54:12

Animation - Eutelsat Quantum in orbit 360° view, artists impression - April 2021 - ESA
	Animation - Eutelsat Quantum in orbit 360° view
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Timelapse - Quantum solar panel deployment  - Airbus Defence and Space, Toulouse, France - 05/11/2019 - ESA
	Timelapse - Quantum solar panel deployment
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