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UK Space Industry

High value added
Direct UK space turnover 2006/7 £5.8bn
Direct employment 19,000
Indirectly supports over 70,000 jobs in UK
High growth
10% real growth since 2000, 4x economy average
Operator revenue up 44% in 3 years — UK leaders

High skill

Most highly-skilled workforce in UK manufacturing
60% graduates

High Tech, Science Driven ...

Commercially driven applications
Satcoms, satnav, prospecting and resources monitoring

Institutional applications

meteorology, Earth science, space science, security and defence,
..... manned space
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Astrium at work

Astrium is a global
space industry leader,
with world-class
expertise and
extensive prime
contractorship
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experience across all
sectors of the space
business
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Astrium Facts & Figures 2009

Employees: 15,000
Sites: F, G, UK, S, NL
Turnover: €4.8 billion
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Astrium: part of EADS, a global leader In
aerospace and defence

EADS

Airbus
Airbus Military

Eurocopter

Astrium

Cassidian
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Cutting edge space solutions

Earth observation

Telecommunications

Military systems

Space science

Navigation

Subsystems,
equipment &
operations



Earth Observation & Science (UK)

UK operation of the Earth Observation, & Science
(EOS) Business Divisions of EADS Astrium

Stevenage: Portsmouth:
Spacecraft Systems and Prime Radar Systems — L, P, X, S band
Mechanisms and Structures Passive Microwave & Optical Instruments
Space cryogenics — Stirling etc Radar sensor electronics

Ultra-stable oscillators
Propulsion systems
Mars Rover Vehicle prime
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Enabling World Class Science -
Today

Operating space science missions built at Astrium Ltd






LISA Pathfinder

A key ESA/NASA joint mission is LISA,
the Laser Interferometer Space
Antenna. This will unveil a new window
on the Universe by detecting low
frequency gravity waves, for example
coming from Black Holes at the centre
of Galaxies
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Astrium UK is Prime contractor
for the LISA Pathfinder
technology demonstration
mission (launch 2012)

This mission will prove the
feasibility of LISA



GAIA: Measuring a Billion Stars

Create 3D model of ‘milky way’
1000 times more accurate than exists now

Measure direction, distance, luminosity, temperature,
gravity and composition of 1 billion stars

 Repeat up to 80 times

If it were on the moon, Gaia could measure the thumb
of a person on Earth!

A European technological marvel
e could not be built in US
KO mid 2006, Launch 2012, 5.5 years, catalogue 2020

UK industry and academia (E2V, MSSL, SSTL(SIRA))
producing key focal plane and instrument technology
(106 CCDs)

Astrium UK

» Electrical Systems lead: achieving the highest
pointing accuracy ever in Europe

* Payload Data Handling systems (VPU)

* Propulsion, antenna, spacecraft functional
yalidation



GAIA

Gaia Avionics Model Test Bench

GAIA Chemical Propulsion System
Integration onto Structure
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Exomars Rover Vehicle

Locomotion
Performance Model
under test in Mars
Yard

Autonomous vision
based navigation
system — requires
fast data processing



James Webb Space Telescope:
Mid-Infrared Instrument (MIRI)

* Working with NASA on the next great
space observatory — to follow Hubble.

* Telescope mission: look for @rst light©
when the post-Big Bang universe had
cooled to a few thousand Kelvin and
radiation could flow freely.

* Mid-IR: wavelengths from 5-25um

* Astrium UK provides the project
management, system engineering &
product assurance coordination for over
21 European Institutes from 10 countries to
build this advanced instrument operating
near absolute zero.



MIRI

Flight Model Instrument integration and test under-way

Flight Model Filter Wheel
Mechanism

Engineering Model under test



Space industry synergies with accelerator domain

Applications

Active cryogenics
Stirling
Joule -Thomson
ADR — 50mK
Compact lasers
Science (LISA)
Metrology on spacecraft
Communications
Space based solar power?
Robotic construction
Fast focusing camera:
Star trackers
Vision based landing
Vision based autonomous navigation
Rad-hard electronics
High power amplifiers (SSPA, TWT)
Software
high performance, compact, high
reliability.

Space Mission Design

Astroparticle mission?
Observing natural high energy collisions

Skills

We employ physicists as systems engineers -

to design space missions

Astrium Capabilities

Science project management
Science systems engineering

Product assurance for complex science
systems and instruments

Manufacture of mechanisms, electronics
Rad-hard electronics
Sensor front end electronics
Mixed-signal ASIC design
Assembly, integration and test in large
cleanrooms
Electronics, mechanisms,
structures
Specialised manufacture and test
facilities
Well used to procurements by
intergovernmental agencies
We can take a long term view and
will invest in internal R&D if the
target opportunities are sufficiently
large.



