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The European
Space Agency

La idea d’una agéencia espacial
Europea independent data de
principis dels anys 60.

ESA es va crear I'any 1975 gracies a la fusio de dues
organitzacions: ESRO i ELDO, responsables de la
construccio de satel-lits i llangcadors.

Actuament la formen 17 Estats Membres.
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© 17 estats membres d’ESA :

 Austria, Belgium, Denmark, Finland, France,
Germany, Ireland, Italy, Norway, the
Netherlands, Portugal, Spain, Sweden,
Switzerland and the United Kingdom.

« Canada i Hongria participa en alguns
projectes via un acord de cooperacio.

. s e . @ ™ I -}

B
]

Estats membres d’ESA

F
n

NLGBDKSP SCHIRLA N FIN P

=Jkd=== = ¥ N === ‘

L ]
L]
L]
L ]

[} e ESA

Grecia i Luxembourg hi van ingressar el 9 de
ESRO desembre de 2005.
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Objectius d’ESA

Es una organitzacio inter-governemental que té com a missio to
proporcionar i promoure — amb finalitats exclussivament pacifiques - la
eexplotacio de:

« Ciencia espacial, recerca & tecnologia
» Aplicacions espacials

ESA ho aconsegueix a través de:

 Activitats i programmes espacials

 Politica espacial a llarg termini

« Una politica industrial especifica

» Coordinant els programmes espacial europeus i dels estats
membres.
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Programmes ESA

Tots els estats membres participen en el programa obligatori de
ciencia espacial.

Adicionalment, els socie escollen el grau de participacio
en els programmes opcionals:

* Vols tripulats
* Microgravetat

e Observaci6 de la Terra

e Telecomunicacions
* Navegacio per satel.lit

» Desenvolupament de llancadors
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Instal-lacions d’'ESA

Svalbard, Norway — Kiruna

ESTEC (Noordwijk)
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Centres ESA

Staff in post at 31/07/2004, total : 1904
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Pressupost 2004, distribucid per programmes
(pressupost 2006: uns 2900 €)

APPROVED PROGRAMMES : 2566.78 M€
+ PROGRAMMES FINANCED BY THIRD PARTIES : 131.54 M€

= TOTAL BUDGETS FOR 2004 : 2698.32 M€

Technology - 2%, 66 M€

General Budget - 7%, 185.78 M€

Financed by third parties

Associated to General Bugget
5%, 131.55 M€

5%, 133.13 M€

Launchers - 17%, 458.26 M€ Space Science - 14%, 370 M€

TOTAL
BUDGETS 2004
2698.32 M€
y Earth Observation

Human Space Flight 12%, 322.77 M€

16%, 421.11 M€

Telecommunications
7%, 194.37 M€
Microgravity - 3%, 78.94 M€

Navigation - 12%, 336.41 M€

M€ : Million of Euro
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Pressupost 2004, ingressos

INCOME FROM MEMBERS STATES AND OTHER STATES : 2275.92 M€
+ OTHER INCOME : 422.40 M€
= TOTAL BUDGETS FOR 2004 1 2698.32 M€

CZ:0.01%, 0.25 M€

B:7.12%, 162 M€

D : 22.40%, 509.73 M€
DK : 1.08%, 24.48 M€

FIN : 0.70%, 16 M€

INCOME

A 1.41%, 32.19 ME —
__%———  FROMMS: <+—— F:29.71%, 676.28 M€
CDN : 0.79%, 18.01 M€ 27592 Mé

GB : 8.20%, 186.60 ME— .
_
. 0
CH : 3.78%, 85.94 M€ / ; P : 0.45%, 10.20 M€

S : 2.42%, 55 M€ / G : 0.07%, 1.50 M€
E : 4.89%, 111.21 M€ / /‘ L : 0.07%, 1.48 M€
N : 1.31%, 29.88 M€ IRL : 0.40%, 9.17M€
. 0
NL ©3.34%, 76 M€ | : 11.85%, 270 M€

M€ : Million of Euro
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Comparison of Member States' mandatory contributions
with total mandatory and optional contributions to ESA
programmes
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Politica Industrial

El 90% del pressupost d’'ESA es gasta
contractes amb la industria europea.

Objectius de la politica industrial:

» Assegurar que tots els estats membres
participen d’'una manera equitativa en els
contractes

» Millorar la competitivitat de la industria
europea a escala mondial

* Mantenir i desenvolupar la tecnologia
espacial

» Encoratjar el desenvolupament d’una
estructura industrial adient amb els
requeriments del mercat, fent us del
potencial industrial de cadscun dels estats
membres.
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Institut d’Estudis Espacials
de Catalunya

Is an R&D Institute

Created In 1996 by initiative of FCRI
Non profit private foundation

r'w

Departament d’Innovacio
Universitats i Empreses Multi-institutional
I-disciplinar
sool Multi-disciplinary
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|IEEC Structure

Board of Trustees

v

IEEC

ICE ICC ERES CRAE
(CSIC) (UB) (UAB) (UPC)
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W ICC/UB
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Personal IEEC




Publications

E Previst
M Real

2003 2004 2005 2006

Income by
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R&D Topics

Earth Sciences

— Global Satellite Navigation Applications
Astronomy

— Astrophysics & Cosmology

— Solar System Research
Fundamental Physics

— Detection of Gravitational Waves

— Fluids under microgravity

Astrodynamics

WORKING MODES

Basic research as a source of “know how”
Participation In large projects




Earth Sciences

Astronomy

Fundamental
Physics

Astrodynamics

Basic
Research

GPS applications
Phys. Atmosph

High energy Ap
Stellar Physics
Extragalactic A
Cosmology
Earth-Sun

Gravitational Waves
Microgravity

Stability in L-points

Technology

GPS processor

Gamma-ray lens
Data bases

Noise sources
Bubble formation pg

Trajectory
algorithms

Industry

GMV,INDRA,EADS
ASTRIUM,
Saab-Eriksson

GMV

NTE

Deimos

Partners

CIRIT,MCYT,
ESA,UE,JPL/NASA,
EUMETSAT

CIRIT, MCyT,
ESA

CIRIT, MCyT

CIRIT, MCyT,
JPL/NASA

Formation

Master Remote Sensing
Advanced Lectures GPS

Astron&Astroph
PhD Courses
(UAB,UPC)

Advanced Lectures
Flight formation

Outreach

Conferences.
TV programs

Conferences




= New'appliéatiOns of the navigation satellites

(%FLONAS.S
GALILEO




Callibration of the radar altimeters
of ENVISAT

: AATSR
MIPAS : I b

MERIS & = SCIAMACHY
MWR

Ka-band
Antenna
GOMOS

DORIS

¥-band
Antenna

! ASAR
! Antenna

Solar Array
(not shown)




Callibration campaigns

temporal ground
# GPS statlon

o>y 1

Position of the buoys:
<3cm




The occultation of GNSS satellites by
the Earth allows to obtain the
structure of the atmosphere at the
planetary scale.






Motivation: GNSS reflection
concept

« Main advantages of
the GNSSr concepit:
— FREE SIGNALS,
ALREADY EXIST
— PASSIVE

— MULTISTATIC
Tropospheric delay 1

Sea level, SWH, roughness/wind |
salinity, ice, olil...




GOLD-RTR (GPS Open Loop Differential -Real Time
Receiver) It allows the processing and storage of the GPS
signal in nearly real time
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and Reflections: soil moisture
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RELATIVE POSITIONING OF
MOVING PLATFORMS USING GNSS

Ty S

One-dimensional Prototype of GNSS Simulator

Example of Simulation:
1998 Great Antarctic Earthquake
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Displacement (mm)]




L ISApathfinder

# " relative orbit

% of spacecraft




Gravitational wave detection

Lisa pthfinder



Copper shield

Figure 1. Temperature sensors and FE




Gamma Iens I\/IAX/CIalre

modulating aperure systems Compton telescopes crystal lens telescopes

effect
abserption

diffracted

beam
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demontrer le pr|nC|pe d'une Ient|IIe y pour une C|ble astrophyS|que

& Lancement 114 juin 2001, 8h15 UT base CNES de Gap Tallard
| Ballon - ' :Zodiac Z600 (600.000 m3) :
altitude > 41 km (3.8 g/cm2 atmosphere resrduelle) pendant 5h 30
| Aterrrssage S Jurn 2001 17 h UT, Bergerac Acqurtane ;




- HA=

20 kpc

B
GAIA 1000 million objects Horizon for proper motions
% accurate to 1 ks

measured to G=20 .
L L :I_D H.I:”: -'-u._- /
Dark matter in disk

Maszs of galaxy from
rotation curve at 15 kpe

measured from
distances’ motions

| 30 open clustgrs
: - W thn 500 |:::-_.

\ Horizon for detection of
Jupiter mass plangts (200 pc)

=20 globular clusters Dynamics of disk,
apiral arma and bulge

Many thousands of Cepheic
R

and AR Lyrae ™~ : 22 |
. Horizon for distance [ —

accurate to 10 percent / 1 microarcseciyr
= 300 kmfs at z=0.0

o3 h - In latar -7 : : R T
General relativisbic light-bending determined to 5 x 10 (direct connaction to inertial)



Gaia Optimum Compression

Algorithm (GOCA)

 Disseny, implementacio i validacio d’'un sistema optim de compressio de
dades per la missio Gaia de la ESA

Equip cientific:

-+

u'c DE CATALUNYA

o
w UNIVERSITAT DE BARCELONA
B

UNIVERSITAT POLITECNICA

Equ

I

In

SISTEMAS DE INFORMACION

— £2@8a ks

» Pressupost total: 150 k€ (IEEC: 50 k€)

 Duracio del contracte: 6 mesos

» Contracte critic per I'exit de la missio

» Resultats satisfactoris: Factor de compressio ~2.5 sense
perdues, usant menys d’'un 5-10% de la CPU a bord
 Millors resultats que amb el sistema inicialment proposat
per EADS/Astrium

Contractista: Tests i
validacia:

kax

HEsErium




Meiﬂ‘;s.. M 1EEC

Life Support in Space.

=) Atmosphere regeneration

Long term Physico-Chemical Systems
manned s=m) Water recovery Y ’
Missions &
Planetary —=m=) Food Supply
Bases Spaceyéarriers

=) Wastes removal

2-3 years

6-8 persons crew

Regenerative life support systems are required, with food generation:
need for biological systems: Biotechnology



The MELISSA concept: natural ecosystems




Non Edible Parts of Hizgher Plants

Water

Fibre
degradation

Wastes
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Bacteria
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ESA’s Cosmic Vision

What are the conditions for life
and planetary formation?

What are the
Fundamental laws
~— Ofthe Universe?

How did the Universe begin
P | and what is it made of?
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_D U N me DARK UNIVERSE EXPLORER
Proposal to ESA’s Cosmic Vision

THe HUDF Team, CalTEGH AND ProJecT HoRIZON

K) Proposing Team
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NASA, ESA,

DARK ENERGY

DaAark MATTER ‘ Galaxy Evolution: Rachel Somerville (MPLA Heidelberg) Marcella Corollo (ETH Zuich)
. i ] 1 (IAP Pars)
GRAVITATIONAL LENSING
GaALaxy EvoLuTioN

Photo-z: O
EXTRASOLAR PLANETS E Imag
Instrument: D1




Montsec Astronomical Observatory

Consorci
del Montsec
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Potential observatory sites
C ARENA (European Consortium)

ANTARCTIC
PENNINSULA

RONNE
;L ICE SHELF

USGS image

. XTI }



Concept study
Dec. 2005
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ZARM

Bremen drop tower

Bremen Drop Tower

General Specifications

Dropping height =119 m
Compensated gravity time =4.74 s
Residual accelerations = 106 to 10 g.
Vacuum pressure <10 Pa

Deceleration levels = 25 - 35 g. (200 ms)

Drop tube

Deceleration area & capsule

CDTI (Madrid) September 4t 2003
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1€€c ZARM

Experimental Apparatus

High speed camera

-Pressure environment
p =1.013 hPa

-Thermal environment
temp =25°C

-Controlled deceleration

Test section platform

Experiment hardware

. Injector Diameter = 1.5 mm

. Liquid Vessel Dimensions (100 x 100 x 91 mm)
. Horizontal injection

. Purified air + Deionized Water

. Outflow Compesator by Outlow plate

. High Speed Imaging (250 fps)

Reservoirs

§. . Computer system

| ldh  Battery pack

Experiment rig

CDTI (Madrid) September 4t, 2003 5/10



. ZARM
Results
Normal Gravity t=0.24s
-]
[+ ]
o
= s 8%
o & S0b Wy
a 903 %
8Pp 0
®
t=0.76s t=136s
Q =16.0 ml/min
CDTI (Madrid) September 4%, 2003 6/10



1€€c ZAAM

Results

Normal gravity t=0.24s

g op ¥

3% i

t=0.76s t= 0.136s
Q =42.2 ml/min

CDTI (Madrid) September 4t, 2003 7/10
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