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ESA Mission Phases
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= Phase A, Preliminary Analysis

Mission Not Funded

‘Future Programmes’
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* Phase C/D, Design and Development

" Phase E, Operations Phase
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ESA — ‘Cosmic Vision’ - Mission Selection Process

2004 2007 2008/9 2010/11/12 2013 ->
Call for Themes Call for Mission

Assessment Phase | Definition Phase |Implementation Phase
Concepts (A/B1) (B2/C/D/E1)

Flight
Hardware
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LISA Pathfinder - from Artists Impression to Hardware

Transfer Orbit
Thermal Test Iin
Solar Simulator
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Science & Exploration Missions in Implementation
LISA Pathfinder o gt e GAIA
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Solar Orbiter — entering implementation

= Astrium UK leads Phase B1X
= May 2008 — Dec 2010
= System design, Payloads
Electrical architecture
Mech & Thermal architecture
Feedthroughs, doors, mech
Propulsion system
Technologies, Costing ...

wAHEn apreamiart g corient gosl T
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= Phase B2/C/D Prime Proposal
.= Submitted Sept 2010
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ESA Science Missions - Organisation

Heatshield
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Solar Array
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Solar Orbiter Design Overv
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Technology Development — Roadmaps, Enablers
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Penetrators

= UK niche from MoonLITE

= Multi-disciplinary community formed by MSSL
» Instrumented penetrators (4)

- Seismics, heatflow, volatiles
» 51kg, solid rocket for de-orbit

: ® Jovian Moon penetrator
= Ganymede 86kg, bi-propellant
= Europa 62kg mono-propellant
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= Mars penetrators
» Mars 25kg aerodynamic entr
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MoonLITE Descent Module
SECTIONB Phase A Study EAQ% -

Theratons, the hortontal displacement betwesnh the Penetrator and P DS oh impact is given by:
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and the timet betweah the Penetrator impad and the PDS impact is given by':
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£. 2] g £ 2) &

Aclbim LimRed=-THITED
B0 § LITE Descentiodnl Techakalfn s
Setobel 20010 17

TP V2 Techvicd S dos

e C ASTRIUM
All the space yOu need AR BADS COMEAN




International X-ray Observatory [ [>X(J]




S/C Mechanical Design — IXO Launch Configuration

Ariane 5 ECA
with an extended

Atlas V Medium
Fairing with a

SYLDAS5 bottom 3302mm truss
cone LVA adapter LVA
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S/C Mechanical Design — IXO Deployed

OSP XMM is 8.5m

3 Annular Structures house:
Fuel/Oxidant tanks, RWs.
Battery, Primary PCDU, ICU,
CDMUs, Transponders,
Pressurant tan

XM

XMA',
Q3.2rrT Mirror Assembly
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Extendable Optical Bench
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New Science Mission Concepts 2010: for Cosmic Vision

: Magnetosphere and
: Auroral plasma

ORIGIN
Gamma Ray Burst + X-Rays
ECHO
.. and also
Exoplanet LunarNet - penetrators
characterisation SAGE - EUV and soft X-ray

Envision — Venus InSAR
MICE — Magnetosphere
DUAL — Gamma Ray
Uranus Pathfinder

Form
Fit

: Asteroid Sample
; Return
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Spacecraft Industry and Science Missions

= Maintains and develops national core capability in design,
manufacture and test of innovative spacecraft

= Science missions always push new limits in engineering
» Developing and managing complex supply chains

1 * Promotes achievement of national goals

: = Active in Civil Space

= World Class Science -> industry has a role in positioning
» | eading Technology

= World Class Engineering

= |nspiring careers in high tech -> STEM

* Technology demonstrated in operation — spins across to more risk
averse commercial missions (e.g. telecoms)

= Past: Carbon fibre, Attitude control, Electric propulsion, Highly Integrated Design

» Future: Large low mass structures, large telecoms antennas, amplifiers for high
frequency comms, autonomous systems, Space Weather service
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