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The multicolor Universe as was known 20 years ago…..and nowdays.. 

ESA – INTEGRAL Galaxy Plane: more than 1000 sources 
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SPACE OBSERVATORIES 





Courtesy of Kirpal Nandra 

Gravitational distorsion of the emission line profile close 
to the ‘event horizon’ of a BH give us the pictureof what 

happens close to the BH event horizon 



•  When and how the first star has been generated? 
•  Why the more massive QSOs have gigantic BH in the 

centre?..stars and BHs grow in parallel??? 
•  How back into the reionization period we can see?.. z>15-20 

These are among the more fundamental and open questions we 
could answer in the next decades  



R. Gendler 

Multicolor spectacular view of the Andromeda Galaxy seen at different 
wavelenghts, i.e. enhancing different states of its evolutionary 
hystory 



Herschel & XMM BBC Stargazing Live 

ESA/Herschel/PACS/SPIRE/J.Fritz, U.Gent 



Herschel & XMM BBC Stargazing Live 

ESA/XMM-Newton/EPIC/
W.Pietsch, MPE 



Herschel & XMM BBC Stargazing Live 
Visible light: the living stars 

Infrared: the ‘birth’ of the stars 
X-Rays: the final stage of stars 

..in a picture the whole story of the galaxies 



This is the state of art… and open questions? 



These was the basic motivation for the establishment of the  
COSPAR Working Group “Future of Space Astronomy” on 

April 2010 

•  Having assessed the scientific needs and the current plans 
of the main space agencies worldwide, the Working Group 
has now almost finished its work. 

•  The basic outcome is going to be published as “Invited 
Revew Paper” on ASR…you have the Executive Summary 

•  The WG has identified some major concerns about the lack 
of a secured future for Space Astronomy  



Basic working Group considerations 

  Astronomers need access to the complete 
electromagnetic spectrum which requires ambitious and 
powerful observatories as multi-national ground based 
projects as well as large space missions based on 
international cooperation and coordination.    

  If international cooperation will not be implemented, new 
missions may not be as powerful as they could and may 
result in unnecessary duplication or not occur at all. 

  The WG believes that the scientific community at large 
must find ways to provide the necessary encouragement 
and support to space agencies, and help create the 
conditions in which international cooperation can bring 
about a better scientific outcome for all. 
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> 2018 
End life 



GEMS Polarization  
mission 2014 

ESA L-selection 
Juice!! 



SRG and Astrosat are delayed 

Gems just cancelled by NASA 



…and the future for relativistic Astrophysics? 
The ESA (tentative?) decadal program..NASA no L programmes! 

Loft 2024  
(1 of 4 M) 

Athena 2028 
(1 of 2 L) 



Conclusions 1/2 

Are we entering “A dark Age for Space Astronomy?”  (Bonnet and 
Bleeker, Science 2011),…yes, indeed! After the ESA choice to not 
select Athena as the next “cornerstone” of the Cosmic Vision program..  

Of particular interest are the conclusions about the (lack of common) 
planning & management control by space agencies in the last decade: 

•  At a time of worldwide restricted financial capabilities, the lack of 
common strategy at international level is becoming a major stumbling 
block. 

•  Each national road map has its own planning of missions that may 
introduce useless duplications and/or prevent collaboration on 
required global observatories. 

•  This is exemplified by the ESA, NASA, JAXA, etc road maps for 
Large missions (IXO, LISA and EJSM), which result in a downscaling 
of these major observatories for the worldwide community ESA 
alone scheme 



Conclusions 2/2 

•  As a conclusion, strategic long term planning (e.g. two decades) is 
essential in order to establish a single road map based on global 
cooperation with clearly identified scientific priorities with the 
required technological development. 

•  This can be implemented through an interagency coordination group 
on large space astronomy facilities. 

•  Examples of such an approach exist without the necessity for 
intergovernmental agreements on budgets  

•  At planetary level COSPAR-IAU common action? 

  If all the above happens we will have a revolutionised view of the 
Universe in two decades timeframe…but.. 



 What we do next..? 

Thanks for your attention 

COSPAR-IAU common action   
Mysore,July-Beijing-August?.. 

EAS has a similar WG chaired by  
Mike Watson  find sinergies, common  

actions, proselitism!?... 


