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PROPOSAL

PROGRAMME: 

Horizon 2020 - Work Programme 2018-2020

Leadership in Enabling and Industrial Technologies – Space

Call: SU-SPACE-23-SEC-2019 – Advanced  research  in  

Near  Earth  Objects (NEOs) and new  payload technologies 

for planetary defence. 

European Commission Decision C(2018)4708 of 24 July 2018

TIMELINE:

Start: 1st January 2020 

KOM: 20th January 2020

End: June 2023

Participant organisation name Country
Istituto Nazionale di Astrofisica (coordinator) Italy
Agenzia Spaziale Italiana Italy
University of Padova Italy
LESIA-Observatoire de Paris France
Observatoire de la Cote d’Azur France
University of Edinburgh UK
Astron. Inst. of Czech Academy of Sciences Czech Rep.
Instituto de Astrofisica de Canarias Spain
SpaceDyS s.r.l. Italy
DEIMOS Space s.l.u. Spain
DEIMOS Space s.r.l. Romania
DEIMOS Castilla La Mancha Spain
NeoSpace sp z.o.o Poland
Resolvo Srl Italy



Ambition 1: Networking large aperture telescopes 

Ambition 2: Advancing NEO physical properties modelling and 
simulations

Ambition 5: Establishing a NEO physical properties data centre

Ambition 4: Addressing the imminent impactors monitoring

Ambition 3: Improving the orbit determination process

Ambition 6: Fostering international cooperation for follow-up 

Ambition 7: Raise the public awareness on NEO and impact hazard

AMBITIONS

NEW!

NEW!

optimize observational activities, enhance modelling and simulation tasks, foster 
international coordination and speed-up response times



SUMMARY
To plan and execute breakthrough experiments foreseeing the remote tasking of highly automatized robotic
telescopes in order to provide a proof-of-concept rapid response system

AMBITION 4: ADDRESSING THE IMMINENT IMPACTORS MONITORING
To prepare for this scenario by prioritizing and coordinating quick follow-up observations either astrometric or 

physical. To this end, an innovative tasking experiment of a rapid-response system will be organized
profiting of the experience gained by the DEIMOS Sky Survey (DeSS) in providing space debris observations in an 
operational environment

EXPECTED IMPACTS
To pave the way for the engineering developments needed to prototype a rapid response system able to task 
ground based telescopes, linking together for the first time astrometric and physical characterization follow-up 
observations.

Ambition 4: organize a rapid response experiment



WP6 – analyze outcome and issue recommendations: Final Report on 

international cooperation for NEO physical characterization and rapid response systems (D6.4)

WP4 – implement a basic rapid response system scenario based on existing
robotic telescopes through developing the related procedures and tasking SW

Ambition 4: tasks and responsibilities

WP3 – carry out physical characterization upon short notice through the 
project observational network
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rapid response experiment: scheduling



rapid response experiment: 2022CE3



TARGET SELECTION

✓ Before new moon (to allow more useful nights)

✓ Approaching targets (V increases)

✓ Not too high declination (enable southern obs)

✓ Not too faint (enable spectroscopic observations)

✓ Not too low solar elongation

✓ Targets for which DESS astrometry can count

✓ Size of an imminent impactor (H range 22-27)

✓ Small telescopes need long integration times

✓ Use telegram for speeding up communications?

rapid response experiment: lessons learned

add a «blind» experiment option



rapid response experiment: 2022 GC1

In the night between 3 and 4 April 2022 DEIMOS and SpaceDys

coordinated in order to perform highly automatized astrometric 

observations of a sample of newly discovered NEOs

The information was quickly disseminated within the consortium 

in order to allow rapid follow-up observations of the targets’ 

physical properties.

Aasteroid 2022 GC1 has been the subject of a rapid DDT 

(Director Discretionary Time) request to TNG (Telescopio

Nazionale Galileo, Canary Islands). 
at the time of observations, 2022 GC1 was at 1.1 
au from the Sun and 0.12 au from our planet.

In the night between 5 th and 6th of April, despite a high proper velocity (about 200 arcsec/h), 

standard BVRI photometry was successfully obtained from TNG , thus closing the loop within 

days from discovery.
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conclusions and future developments

we have demonstrated that using European existing assets it is possible to set-up an integrated 

imminent impactor rapid response system encompassing both, dynamical and physical 

characterization.

being able to timely carry out the physical characterization of an imminent impactor is a key feature 
for developing a rapid response system for civil protection purposes

Future is to turn an experiment into a prototype through e.g.

- Extending the network of telescopes that can be directly tasked for astrometry

- Automating as far as possible the tasking of large telescopes for physical characterization (e.g.

use social media?)

- Obtaining priority tasking of large telescopes through institutional empowerment (EU, IAU, 

UNOOSA…)

- Taking into account the need for secure communication

- (…) 
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