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How does ESA work? 

2 MP-RSSD-HO-002/1b 15 Jan 2008 

ESA 
ESA currently has 
20 member states 
+ 1 affiliated member Advisory 

Structure 



ESA programmes can be… 

Mandatory 
Optional 

Science 
General Studies and 
Technology Research  

Programme (GSP, TRP) Microgravity research 

International Space 
Station 

Telecommunications 
Earth Observation 

Space Situational 
Awareness 

General Support 
Technology Studies 

(GSTP) and all others… 

studies on future projects, technology research, 
shared technical investments, information 
systems and training programmes 

Pay based on Gross 
Domestic Product 
(GDP) 

Pay based on 
interest 
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ESA budget per programme, 2013 
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(From: http://spaceinimages.esa.int/var/esa/storage/images/esa_multimedia/images/2013/01/
esa_budget_by_domain_for_2013_m_million_euro/12496068-1-eng-GB/ESA_budget_by_domain_for_2013_M_Million_Euro.jpg) SSA-NEO-ESA-HO-0156/1.0; 14 Jan 2014, p. 4 



What’s happening within SSA? 



The Space Situational Awareness programme 

n  Provides a service to customers (governments, disaster 
management, scientists, the public/press…) about the situation 
of natural and artificial objects in space. This will allow us to 
better protect our satellites and our planet. 

n  Funding 2013-2016: ca. 50 Mio Euro  

Space Situational 
Awareness 

Space Weather 
segment Surveillance and Tracking 

segment (man-made 
objects) Near-Earth object 

segment 
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The European SSA Programme 

•  Preparatory phase (2009 – 2012) approved at ESA’s council 
meeting on ministerial level in Nov 2008 (50 MEUR) as an 
optional programme 

•  After confirmation at ESA’s council meeting on ministerial level in 
Nov 2012: Phase 2 (~48 MEUR) 

•  Moving over into operations as services are implemented 
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The European SSA Programme 

•  Network of sensors (ground- and space-based) 
•  Data and Coordination centres 
•  Common data policy and standardization 



A two-tier approach 

SSA-NEO-ESA-HO-0155/1.0; 04 Jan 2014, p. 9 

Existing assets 

Mission 
requirements 

User requirements 

System requirements 

Precursor system 

Final system 

Top-down 

Bottom-up 



ESA’s SSA-NEO activities 

n  1. Provision of online information on all known NEOs and main belt 
asteroids, including online search capability 

•  Total numbers of NEOs and objects in risk list 

•  Orbital information 
•  Impact risk (if applicable) 

•  Close approaches (within 0.05 AU to Earth)  for the past months and for next 12 
months 

•  Physical properties (if available) 
n  2. Provision of information on other asteroids, including search 

capability (monthly updates) 
•  total number 
•  Orbital information 

n  3. Priority list (objects that need follow-up observations) 
•  daily updates 

n  4. Observations and special observation campaigns 
•  follow-up observations (4 nights per month with 1-m telescope; support to external 

observatories) 
•  NEO surveys (limited) 

•  Coordination of observation campaigns (a few successful tests cases) 
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ESA’s SSA-NEO activities 

n  5. Discovery statistics 
•  Basic information available right now. Improvements coming soon 

n  6. Educational and PR material 
•  image gallery, basic information 

•  web stories 
•  several PR campaigns (Chelyabinsk, NEOCC inauguration) 

n  7. International coordination and planning 
•  workshop/roadmaps on NEO impact effects and mitigation measures 
•  participation in IAWN  

•  Preparation of SMPAG  

n  8. Top-down approach 
•  Developing a complete system following requirements 

documentation 
•  Estimated costs >100 MEUR 
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SSA-NEO setup - context 
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NEO Coordination Centre – ESRIN, Italy 

  

SSA-NEO Coordination 
Centre– Inauguration 
22 May 2013 

 



n  Two full-time contractors, IT support, contractor team for 
s/w 

n  Tasks: Maintain web services; PR; coordination in Europe 
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NEO Coordination Centre – ESRIN, Italy 



Orbit prediction 

n  NEO CC maintains ‘risk 
page’ 

•  NEODyS is one of the 
‘federated’ assets of the 
NEO CC 

•  Computes precise orbits 
including co-variances 

•  Makes impact prediction 
•  Details see G. Valsecchi’s 

talk 
•  Long-term plan: Migrate 

services to ESRIN, 
establish with long-term 
support 

•  Impact corridor 
computations will be 
added 
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Observation planning 

n  The ‘priority list’ has been migrated to the NEO CC 
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Observations 

SSA-NEO-ESA-HO-0155/1.0; 04 Jan 2014, p. 17 
http://www.lasagraskysurvey.es 

http://vmo.estec.esa.int/totas/ http://neo.ssa.esa.int/web/guest/image-database 



VLT observations 

n  We have 11 hours per semester on the 8-m VLT 
n  Short response time being set up 
n  Observation of 2009 FD at ~24 mag – reduced risk by one 

order of magnitude 
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The (near) future 

2 

Mounting Selection 
The Mounting selected for the TELAD project is an Equatorial fork mount, 

it is selected for the following reasons: 

1.  No FoV rotation  simplification of the algorithms of orbit 
determination 

2.  Compact and easily reconfigurable for the different latitude 

3.  Lower complexity and Lower cost wrt  other mounts 

n  NEO Survey Telescope 
•  1-m effective aperture, 6.5 x 6.5 

deg2 field of view 
•  ‘Fly-eye’ concept available on 

paper 

•  Needed for a full ‘wide survey’ 
covering all sky in one night to 
21.5 mag 

•  Funding foreseen for one prototype 

n  ‘Test-Bed Telescope’ 
•  Demonstrator for scheduling and 

data processing for space debris 
and NEOs 

•  Two 56-cm teleskopes will be set 
up in New Norcia (Australia) and 
Cebreros (Spain) – 2014/15 
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Baseline Hardware 

n  APM astrograph, 56 cm 
aperture, 2.5 x 2.5 deg2 

n  APM GE-300 
n  APM dome 



n  Observations 
•  Optical Ground Station (1-m telescope on Tenerife) 

-  4 nights/month 

•  Other collaborating observatories 
-  La Sagra, others in progress 

•  Image database 
-  Currently being established – to contain all images from OGS, 

La Sagra… 

•  NEO Coordination Centre activities 
-  E.g. follow-up/spectroscopy of Chang-E’3 booster with TNG 3.5 

m scope 
-  Pre-covery searches allowed us to take a few objects off the risk 

list 

•  2014/15: ‘Test-Bed Telescope’ 

•  Later: ‘Fly-eye telescope’ 
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NEO impact effects and mitigation 

n  A review of available knowledge, tools and technologies in the 
areas of NEO impact effects and mitigation measures was 
performed – workshop in May 2013 with international support 

n  Roadmaps were produced for: 
•  Development of NEO Impact Assessment Tools 
•  Advance in NEO Mitigation Measures 

SSA-NEO-ESA-HO-0152/1.0 – SSA-NEO activities - Page 22 

Sketch by  
Laubscher & 
Reimold 



Interface to emergency response agencies 
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07 Sep: - 13 days before impact 
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n  Velocity: 18.7 km/s 
n  Size: 20 m +/- 10 m 
n  Density: 1 g/cm3 .. 8 g/cm3 

n  Impact probability: 1 
n  Time of impact: 20 Sep 2015, 20:10 

+/- 1 min 

n  Kinetic energy:  
•  min: 21.9 Kt 
•  max: 4.87 Mt 

SSA-NEO-ESA-HO-0150/1.0 – interface to 
emergency response, Sep 2013, - Page 24 



Interface to emergency response agencies 

n  SSA and emergency response 
•  A first workshop took place at ESOC/Darmstadt, Germany in Sep 

2013 to start interaction 
•  Seven European countries sent representatives of their emergency 

response agencies 
•  We presented them with a simulated impact scenario – positive 

response 
•  Switzerland has started a simulation of an NEO explosion over their 

country 
•  ESA has been asked to perform a simulation in 2014 
•  An ‘information plan’ is finalized, to be agreed in 2014 

SSA-NEO-ESA-HO-0155/1.0; 04 Jan 2014, p. 25 



In addtion: preparing the SMPAG 

SSA-NEO-ESA-HO-0155/1.0; 04 Jan 2014, p. 26 
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n  First formal meeting of the SMPAG: ESOC, 06-07 Feb 2014 
(for delegates of space agencies/offices) 

SSA-NEO-ESA-HO-0155/1.0; 04 Jan 2014, p. 27 



Asteroid mission studies 

SSA-NEO-ESA-HO-0155/1.0; 04 Jan 2014, p. 28 



MarcoPolo-R 

n  A study within ESA’s Science 
programme (‘Cosmic Vision’) 

n  Asteroid sample return mission, 
target 2008 EV5 

n  Possible selection (one out of 
four competitive studies) in Feb 
2014; launch 2022-24 

SSA-NEO-ESA-HO-0155/1.0; 04 Jan 2014, p. 29 



Summary: ESA contributions to IAWN 

n  Observations 
n  Orbit computations and impact risk predictions 
n  Priority list 

n  Studies related to impact effects 
n  Support NEO population model update 

And there are other activities related to the SMPAG going 
on! 

SSA-NEO-ESA-HO-0156/1.0; 14 Jan 2014, p. 30 


