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Astronomy	  in	  Belgium	  

•  Vigourous	  research	  tradi<on	  (four	  Francqui	  
prizes	  already!)	  

•  Solar	  system,	  stars,	  galaxies,	  the	  Universe	  
•  Distributed	  over	  universi<es	  and	  ROB	  
•  Excellent	  internal	  collabora<on	  
•  Interna<onal	  networks	  and	  projects	  
•  Ground	  and	  space	  



Big	  science	  in	  a	  small	  country	  

•  Astronomy	  drives	  technology,	  but	  is	  also	  driven	  by	  
technology.	  

•  For	  a	  small	  community,	  access	  to	  large	  facili<es	  
logically	  implies	  need	  for	  interna<onal	  collabora<on.	  

•  Belgium	  played	  a	  founding	  role	  in	  ESO	  and	  ESA.	  
•  Astronomy	  has	  historically	  always	  played	  a	  forefront	  
role	  in	  interna<onalisa<on	  of	  science.	  

•  The	  total	  has	  proven	  to	  be	  much	  more	  important	  
than	  the	  sum	  of	  the	  parts,	  and	  currently	  all	  member	  
states	  are	  ‘small’	  with	  respect	  to	  ESO	  and	  ESA.	  	  



Astronomy	  and	  Technology	  Development	  

•  However	  clever	  we	  think	  we	  are,	  we	  have	  to	  
acknowledge	  that	  the	  Universe	  has	  always	  more	  
imagina<on	  than	  we	  have.	  

•  Technology	  more	  than	  ever	  drives	  progress	  in	  our	  
understanding	  of	  the	  Universe.	  

•  But	  it	  remains	  fair	  to	  say	  that	  the	  quest	  for	  answers	  
to	  fundamental	  science	  ques<ons	  has	  benefited	  the	  
technological	  advances	  in	  our	  socie<es.	  

•  Within	  Belgium,	  where	  both	  could	  go	  together,	  
success	  stories	  followed.	  



Ground	  versus	  Space	  

•  Advantages	  of	  space	  
–  In	  situ	  explora<on	  	  
–  BeWer	  images	  
–  Access	  to	  the	  whole	  electromagne<c	  spectrum	  

•  The	  role	  of	  ground-‐based	  observa<ons	  
–  It	  happens	  that	  the	  main	  energy	  sources	  (stars)	  radiate	  in	  the	  UV-‐

op<cal-‐IR	  domain	  
–  Much	  cheaper	  per	  photon	  received	  
–  Larger	  telescopes	  and	  more	  versa<le	  instruments	  possible	  

•  Combining	  both	  in	  a	  clever	  way	  is	  the	  evident	  trade-‐
off.	  



ESO	  versus	  ESA	  

•  Both	  rely	  on	  the	  mutual	  enforcement	  of	  science	  and	  
technology,	  but	  with	  a	  different	  emphasis.	  

•  At	  ESA,	  technology	  development	  is	  a	  primary	  goal,	  at	  
ESO	  it	  is	  a	  tool	  for	  the	  fundamental	  objec<ve,	  which	  
is	  the	  science	  of	  the	  Universe.	  

•  Return	  on	  investment	  is	  a	  requirement	  for	  ESA,	  and	  
is	  a	  goal	  for	  ESO.	  

•  The	  scien<fic	  communi<es	  largely	  overlap.	  



Community	  involvement	  

•  Both	  agencies	  rely	  on	  community	  involvement	  
for	  the	  development	  of	  payload/instruments.	  

•  Within	  ESA	  this	  also	  involves	  technology	  
development,	  for	  us	  through	  Prodex.	  

•  There	  is	  no	  Prodex	  for	  ground-‐based	  
astronomy.	  

•  How	  do	  we	  cope	  then?	  



ESO	  instruments	  developed	  by	  interna<onal	  
consor<a	  

	  Hardware	  costs	  ESO-‐funded	  
	  Manpower	  locally	  funded	  

	  
METIS	  instrument	  for	  ELT	  	  (3rd	  ELT	  science	  
instrument)	  

	  Mid-‐infrared	  Spectroscopy	  &	  Imaging	  
	  Belgian	  contribu<ons:	  
	   	  Instrument	  Control	  system,	  	  
	   	  Calibra<on	  (KU	  Leuven)	  	  
	   	   	  FWO	  Big	  Science,	  internal	  funding	  
	   	  Coronagraphs	  -‐	  Université	  de	  Liège	  	  
	   	   	  ERC	  project	  O.	  Absil	  ‘VORTEX’	  

	  
	  

ELT	  instrument	  development	  in	  
Belgium	  



METIS	  



Coronagraphic	  masks	  
Olivier	  Absil	  (Université	  de	  Liège)	  –	  ERC	  project	  ‘VORTEX’	  
Annular	  groove	  phase	  masks	  (AGPM)	  :	  on-‐axis	  light	  cancella<on	  
Mid-‐infrared	  AGPM	  (VTL/VISIR,	  ELT/METIS)	  
Near-‐infrared	  AGPM	  (VLT/SPHERE,	  ELT/MICADO)	  

	  
	  



Lagrange	  et	  al.	  2010	  

	  
	  

Absil	  et	  al.	  2013	  

	  
	  



Why	  should	  you	  care?	  
	  

•  For	  the	  same	  reasons	  as	  we	  do!	  
•  Not:	  in	  order	  to	  get	  very	  rich	  with	  liWle	  effort.	  
•  But:	  
– To	  be	  part	  of	  an	  extraordinary	  adventure	  
– To	  ensure	  your	  interna<onal	  compe<<vity	  
– To	  truly	  innovate	  

•  It	  is	  in	  our	  common	  interest	  to	  show	  that	  
challenges	  in	  fundamental	  science	  and	  
technological	  innova<on	  go	  together.	  	  


