
IAC-16.C C.2.2.1,x35876 

67th International Astronautical Congress 

Guadalajara 26-30 September 2016 

Paolo Santini Memorial Lecture:  

“Half a century of Space Adventure at Centre Spatial of Liège” 

Author: Prof. Pierre ROCHUS, CSL (Centre Spatial de Liège), Belgium, prochus@ulg.ac.be 

Motivations for space activities started in 1958: it was then a small laboratory of Institute of Astrophysics of Liege 
(IAL). In 1962, under the name of IAL-Space, it began real space activities observing the auroras in ultraviolet by 
sending around twenty sounding rockets, launched mostly from the base of Kiruna (Sweden). IAL-Space was finally 
recognized in 1975 as a coordinated test installation of the European Space Agency. It moved to Sart Tilman in 1984 
to reach more spacious buildings. Subsequently IAL-Space got the status Research Center in 1988, it became a 
PRODEX Institute and changed its name to CSL in 1992. Lately it has further expanded with the commissioning of 
a new test facilities like FOCAL 3, FOCAL XXL, enabling to perform tests in the infrared range. Centre spatial de 
Liège is now a research Centre dedicated to space instrumentation including environmental test facilities and high 
level laboratories. It works for the European Space Agency (ESA), for the space industry and for regional industries. 
From the beginning of its more than 50 years long history, CSL develops, assembles, calibrates and/or tests 
observation instruments and relevant sub-systems capable to operate in a harsh environment, in order to serve the 
demands of the space science. Space Systems Program focuses its effort to incorporate CSL into the teams dedicated 
for definition, design, integration and/or ground and in flight calibration of scientific payload missions, mainly under 
the final authority of the most prestigious Space Agencies (ESA, NASA, JAXA, CNES, BELSPO, …). Today, more 
than 15 complex pieces of CSL technology have been launched in space, all of them operating nominally. Some of 
the most significant instruments made by CSL are: S2 / S68 telescope on TD1/ESRO, Halley Multicolor Camera 
(HMC/GIOTTO), FOC (HST),  EIT solar telescope (SOHO), HI (STEREO), SWAP (PROBA 2), optical monitors 
with OM (Newton), OMC (INTEGRAL) and various contributions on PACS (Herschel), MIRI (JWST), UVS 
(JUNO) and COROT. In 2011, this strong heritage allows CSL to be awarded with the Extreme UV Imager (EUI) 
PIship of Solar Orbiter (ESA M1 science mission). For the Future, CSL is involved in the L1 JUICE, L2 ATHENA, 
M1 Solar Orbiter, M2 EUCLID, M3 PLATO, S1 CHEOPS, S2 SMILE ESA missions as well as the SPP, ICON 
NASA Missions. CSL is an Academic Member of IAF since 1988. The presentation will concentrate on the 
development of Space Instruments during this half a century of Space Adventure, focusing on Solar Physics and 
Space Weather Instruments. 
 
 

 
1. INTRODUCTION 

It is an honor for me to present the 6th Paolo Santini 
Memorial Lecture corresponding to the 10th 
anniversary of his death. In 2006, ten year ago, 
Professor Paolo Santini was supposed to give the 
Breakwell Lecture choosen by the Astrodynamics 
Committee. for the IAC 2006  Congress in Valencia. 
Unfortunately a deadly disease attacked him and 
shortly took him to death the 5th of May 2006. 
Professor Paolo Santini was  Professor at University 
of Rome “La Sapienza”. He was the co-founder of 
the IAF Materials and Structures Committee and one 
of the outstanding personalities within IAF and the 
IAA for almost 40 years. He was a man of great 

scientific knowledge, talents, prestige and great 
cultural influence, a perpetual source of power and 
ideas within international aero-space community 
(IAF, AGARD, ICAS).  
The Materials & Structures Committee of the IAF 
was proud to have established the Paolo Santini 
Memorial Lecture starting from 2011. Paolo Santini 
performed during almost 50 years in the aerospace 
field. His researches spanned many arguments, 
encompassing: flexible space structures, 
optimization, stability analysis, thermal analysis, 
smart structure, Orbital problems, heat conduction 
and its related thermo-elastic problems in the space 
structures, the study of the stability in flexible 
orbiting structures, the problem of the sloshing in 
satellites , the acoustics of the launchers to the study 
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of the multibody systems and the active control of the 
vibrations through the use of the so-called smart 
structures etc. just to mention the ones more related 
to the space field. This presentation will mainly be an 
historical ([1] [2] 3): the half century of Space 
challenges at Centre Spatial de Liège. During the 
presentation, whenever possible as long as time 
allows it, technologies close to Professor P. Santini 
and to this session will shortly be mentioned: Stable 
Structure, thermo elastic deformations and its 
verification (4 ..11), Additive layer manufacturing for 
Space Subsystems (11….17), Design and 
qualification of Space Instruments Space (18…28), 
thermal control with PCM (29…31), MEMS based 
magnetometers (32…34), thermal radiation transfer 
modelization (35…36), astrodynamics and orbit 
determination (37), contamination (38…40), structure 
dynamics of flexible structures (41…44), solar panels 
with concentrators(45), aeronautic subsystems (46) 

In the early 1960’s, two European institutions 
were created for developing space research. The 
ESRO (European Space Research Organization) was 
charged of the building of scientific satellites; the 
Eldo (European Launcher Development 
Organization) would develop the necessary rockets. 
In order to discuss financial, management and 
priorities, from 1966 to 1975, the European space 
conference (ESC) conveyed regularly the European 
ministers in charge of the space research. Belgium 
participated to the European space effort since the 
beginning and was actively involved within 
intergovernmental negotiations. Théo Lefèvre and 
Charles Hanin, ministers in charge of scientific 
research, were particularly active as chairman of 
ESC. Théo Lefèvre fighted on several frontlines to 
save space Europe; he was convinced of the necessity 
to ensure the European control of launchers. With 
France and Germany, Belgium was until the end 
member of the Eldo. Starting in 1969, Théo Lefèvre 
negotiated with the United States, an European 
participation to the ambitious American post-Apollo 
program. But it was under Charles Hanin presidency, 
thanks to his intuition and his tenacity, that, during 
the ESC summit of 31 July 1973, an agreement was 
reached on three points: 1) the merge of Eldo and 
Esro in one European space agency (the future Esa); 
2) the new program Ariane; 3) the building of the 
orbital laboratory Spacelab as the European 
participation to the American post-Apollo 
program.([1] )  
 
 

2. Early days of the team and development of 
CSL in short 

 

Space Activities at the University of Liège started 
earlier in the framework initiated by the work of the 
International Geophysical Year (IGY, 1957-1958) 
and was the reason of the launch of the first artificial 
satellite, into an East-West rivalry atmosphere which 
provoked widespread interest in space activities and 
the actuation of major financial resources.  
Europe has quickly positioned itself as the third 
global partner by creating COPERS (Provisional 
Commission for Studies and Space Research) then 
ESRO (European Space Research Organization) and 
finally the ESA (European Space Agency). These 
organizations were created from the efforts of the 
scientific community. Professor Pol Swings at the 
University of Liège was one of the founders and long 
remained active at European level. He proposed the 
first two European experiments (S1 and S2) to be 
embarked on the first three axes stabilized satellite 
TD1. The other protagonist of the Belgian Space 
Research was his student Marcel Nicolet, Secretary 
General of the IGY and founder in 1965 of the 
Institute for Space Aeronomy, the I.A.S.B. The grant 
of spatial vectors was ensured at European level 
through the financial contributions of member states, 
which was relatively easy to obtain given the positive 
atmosphere enjoyed by the Space Research 
internationally. ([1] [2] ) 
Belgian Grants were modest but sufficient to 
financially support national experiences; they were 
eventually taken over by the Scientific Policy 
Programming Services. 
Closely with COPERS later with ESRO, the Institute 
of Astrophysics was able to initiate in 1964 a series 
of sounding rockets flight the first in Sardinia, then in 
1966 the first sounding rocket launch from Kiruna 
(Esrange).  
In 1967, the S2 proposal from Professor A. Monfils 
was selected by ESRO for TD1. The Belgian/UK 
Ultraviolet Sky Survey Telescope (S2/68) in the 
ESRO TD1 satellite carried out a controlled scan of 
the entire sky. In collaboration with a group from the 
University College of London, CSL was responsible 
for the design, development and calibration of the 
main spectrophotometric Ultraviolet telescope, 
S2/S68, of that satellite. 
This important contribution allowed 'strengthening 
the role and status of the team of André Monfils. 
Paradoxically this major success closed the first 
golden age of the team. The team lost in fact after 
that time, its main supports at the University and at 
the region but the IAL Space Team remained strongly 
unified in these difficult conditions, which could 
counterbalance an academic environment less 
favorable. With limited funding’s, the team could 
nevertheless contribute to the development of the 
Photon Detector Assembly (PDA) of the Faint Object 
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BELSPO Belgian Science Policy Office 

CHEOPS CHaracterising ExOPlanets Satellite 

COPERS Commission Préparatoire Européenne de 
Recherche Spatiale 

COROT COnvection ROtation and planetary 
Transits 

CSL Centre Spatial de Liège 

EIT Extreme UV Imaging Telescope 

ELDO European Launch Development 
Organisation 

EPCSR European Preparatory Commission for 
Space Research 

ESRO European Space Research Organization 

EUCLID named after the ancient Greek 
mathematician Euclid of Alexandria, the 
"Father of Geometry"), is a space 
mission currently under development by 
the European Space Agency (ESA). The 
objective of Euclid is to better 
understand dark energy and dark matter 
by accurately measuring the acceleration 
of the universe. 

EUI Extreme UV Imager 

FOC Faint Object Camera 

FOCAL 2   Facilité d' Optique et de Calibration a 
Liège de 2 mètres 

GEERS Groupe d'Etudes Europeen pour la 
Collaboration dans le domaine des 
Recherches Spatiales 

Herschel The European Space Agency's Herschel 
Space Observatory (formerly called Far 
Infrared and Sub-millimetre Telescope 
or FIRST) 

HI Heliospheric Imager 

HMC Halley Multicolour Camera 

HST Hubble Space Telescope 

IAL Institute of Astrophysics of Liège  

IAL Space Institut d’Astrophysique de Liège Space 

IGY International Geophysics Year 

INTEGRAL INTErnational Gamma-Ray 
Astrophysics Laboratory 

ISO  Infrared Space Observatory 

JAXA Japan Aerospace Exploration Agency 

JUICE JUpiter ICy moons Explorer 

JUNO JUpiter Near-polar Orbiter 

JWST James Webb Space Telescope 

MIRI Mid-Infrared Instrument 

OGSE Optical Ground Support Equipment 

OM Optical Monitor 

OMC Optical Monitor Camera 

PACS The Photoconductor Array Camera and 
Spectrometer 

PDA Photon Detector Assembly 

PLATO PLAnetary Transits and Oscillations of 
stars 

PROBA Project for Onboard Autonomy’ 
microsatellites 

PROBA-V. Proba-V is the fourth satellite in the 
European Space Agency's PROBA 
series; the V standing for Vegetation. 

PRODEX  PROgramme de Développement 
d'Expériences scientifiques 

SMILE Solar Wind Magnetosphere Ionosphere 
Link Explorer 

SO Solar Orbiter 

SOHO SOlar & Heliospheric Observatory 

SPP Solar Probe Plus 

SPPS Services belges de la Politique et de la 
Programmation Scientifique 

STEREO Solar TErrestrial RElations Observatory 

SWAP Sun Watcher using APS detectors and 
image processing 

TD-1A, Thor-Delta 1A, 

UVS UV Spectrometer  

WISPR Wide-Field Imager for Solar Probe Plus 

WSL Wallonia Space Logistics 
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