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Involved Players

Discoverers

• Mostly Big Surveys:

• Pan-STARRS, Catalina,…

Minor Planet 
Center

• Minor Planet IAU authority

• Designations and orbits

• Services, such as NEO Confirmation Page

Imminent 
Impactor data 

processing

• NEOScan-NEODyS, Scout-JPL, Bill Gray,… 

• Impact corridors

Follow-up 
observers

• Professional and amateurs observers

Orbit 
Consolidation

• MPC, NEODyS, JPL, NEOCC

Physical 
characterization

• Observers: photometry, light 
curves, spectroscopy, 
polarimetry,…

Mitigation

• Decision makers: Governments, 
ONU, Space Agencies,  Emergency 
Management Entities,…





First detection

• The new fast-moving detections must be submitted to MPC as soon as possible:

– Automatic detection

– Fast validation

– Fast submission

– Time from detection to submission, ideally, within 20-30 min

• Fast follow-up, even before the NEOCP publication, is welcome:

– Collaborating observers

– Automatic alert (via telegram, whatsapp, emails, …)

– Catalina is a good example for fast follow-up through its telescopes’ network



MPC-NEOCP posting

• The NEOCP posting for new candidates seems quite fast, (within minutes?)

• Automation is a key issue

• …but also data quality check

• Both NEOScan and JPL-Scout are scanning the NEOCP web page very quickly



NEOScan scanning

• NEOScan is the service, available at NEODyS, which performs the imminent 
impactors scanning: https://newton.spacedys.com//neodys2/NEOScan/

• It scans on a frequency of 2 minutes

• As soon as new data are available from NEOCP, it uses data in ADES format directly 
from the MPC database replica @NEODyS: ADES has more information, in particular 
the expected measurements rms performance provided directly by the observer (or 
measurer)

https://newton.spacedys.com/neodys2/NEOScan/


NEOScan computation times

• NEOScan monitors the possible imminent impactors within the next month

• Typical computation times: from few minutes to few tens of minutes

• Results of imminent impactors are posted on the NEOScan Risk Page: 
https://newton.spacedys.com//neodys2/NEOScan/index_risk.html

https://newton.spacedys.com/neodys2/NEOScan/index_risk.html


NEOScan alerts

• Imminent impactors alerts are automatically sent to major players:

– MPC, JPL, NEOCC, Big Surveys, Tim Spahr, Bill Gray, follow-up observers,…

– Alerts are sent via email when the significance is good (when the observed arc is long 
enough) and the impact flag ≥3 (depending upon the impact probability)

– Email alerts include the impact location map plot 

– Comparison with JPL-Scout results



NEOScan weak points

• Single run depending upon backlog runs

• If the foreseen impact is happening very soon (in few hours) and the data flow from 
observers is rapidly increasing, the computation might be not fast enough to catch 
up

• Room for improvements: this data processing issue can be fixed and the output 
release timing improved



NEOScan/NEODyS tools for observers

• During the NEOROCKS project (https://www.neorocks.eu, EU grant n. 870403), we 
developed some tools and services to support the follow-up observers:

– Observation prediction tools

– NEOCP Priority List

– NEOs’ Priority Lists (after MPECed)

– E-mailing service for tailored priority lists

– Follow-up observers ranking

https://www.neorocks.eu/


Observer tools in NEOScan

Fixed time, full uncertainty Time range, only nominal



Observation Prediction output at a fixed time

• Users can select a field of view 
box

• Output gives uncertainty with 
an associated magnitude color 
code

• It is possible to show NEO 
classes (Aten, Apollo,…)

• It can also show impactors (if 
any) to allow to focus on the 
most critical part of the sky



NEOCP Priority List

Priority based upon:
• Impact Probability and End of Visibility determined by: Sky uncertainty, Visual Magnitude, Solar 

Elongation, Moon (phase and target lunar elongation) a nd Galactic Latitude



New Priority List General Layout



Tailored priority list email for observers

Automatic daily (or configurable) e-mail to 
subscribers with some customizations:
• Obscode ephemerides, limiting magnitude, 

declination range,…)



Follow-up ranking system

Purpose: motivate the observers after the MPEC release to continue to follow NEOs
Ranking obtained through the Priority List value metrics



Conclusions

• Automation is the key issue: from discoverers, MPC and imminent impactor
scanners, but reliable data are needed (quality check)

• Fast alert broadcasting to follow-up observers is welcome: emails, telegram, 
whatsapp, push communication,… (see NEOROCKS experiment)

• Alerts communicated also to physical observers for rapid characterization

• In case of a certain impact event, fast interface with decision makers is needed

• Post-discovery MPEC support to observers for continue monitoring is welcome (not-
strictly related to the imminent impactor problem)


