
New NEODyS Tools for the EU funded NEOROCKS 
Project: Observations support and Priority Lists

Fabrizio 
Bernardi

PDC 2021



NEOROCKS stands for: 

THE NEO RAPID OBSERVATION, 
CHARACTERIZATION AND KEY SIMULATIONS

EU funded project

Please, see the e-lightning talk: NEOROCKS: An innovative 
and pragmatic approach to planetary defense – E. Dotto et 
al.



Key point: Speed

• We want to reduce the time from discovery to the time when the orbit is 
well constrained, such that physical observations are possible. 

Observations
(Discovery)

Publication (NEOCP-
MPC)

New orbit: MPC

Imminent Impactor?

NEOScan, JPL-Scout

Depends: minutes, hours

Together with publicationWithin few minutes

Web or 
mailing list alert



NEOScan

• Since a few years the service NEOScan is available at NEODyS: 
https://newton.spacedys.com/neodys2/NEOScan/

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


Observer tools in NEOScan

Fixed time, full uncertainty Time range, only nominal



Observation Prediction output at a fixed time



Observation Prediction output at a fixed time



V mag and MOID
graphs

Visual Magnitudes 
Prediction

MOID Prediction



Most likely positions



Object classes graph



Possible Imminent Impactors Graph



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)
• Galactic Latitude



New Priority List

• The (Old) Priority List is a protocol to provide a list of observable NEO targets to 
observers according to a priority defined by the observability conditions and 
dynamical constraints

• The protocol and algorithm were defined in the paper: «A New Protocol for the 
Astrometric Follow-up of Near Earth Asteroids»; Boattini, D’Abramo, Valsecchi e 
Carusi; Earth, Moon and Planets, V.100, pp.31-41, 2007

• The priority List has been published since 2000 by the Spaceguard Central Node and 
since a few years it has been integrated into the ESA portal of the NEO Cordination
Centre: 
• http://neo.ssa.esa.int/PSDB-portlet/download?file=esa_priority_neo_list

• After a couple of decades, the algorithm needs necessary a review:
• Now we observe much smaller objects
• The algorithm didn’t take into account the Moon. Several NEOs have been lost 

when the Moon is getting full or the lunar elongation is too small
• The algorithm didn’t take into account the galactic latitude. If an asteroid is 

going to a densely star populated field, the observers usually avoid to observe 
it.

• Objects going to negative declinations are more likely to get lost

http://neo.ssa.esa.int/PSDB-portlet/download?file=esa_priority_neo_list


New Priority List – Mailing service

• The New Priority List will list and sort the objects according to a Priority List Value 
determined according to observational and dynamical considerations (see later)

• New service:
• Automatic daily (or configurable) e-mail to subscribers with some 

customizations:
• Obscode ephemerides, limiting magnitude, declination range,…)

• Right now, we have some beta-testers of this service among the Italian 
amateurs community

• If you are interested, please contact me:
bernardi@spacedys.com

mailto:bernardi@spacedys.com


Priority List Mailing Service layout

Thanks to this mailing service, a recovery of 2017 FH128 has
been done by the Galhassin-Robotic-Telescope which is one
of our beta-tester.  They are using it already as a standard tool
to schedule their observing night



Present New Priority List General Layout



Present New Priority List Layout



New Priority List

• Several data:
• Name of target
• Urgency  Urgent, Necessary, Useful, Low Priority
• PL Value (it will explained later)
• Presence in Risk list and, in case, PS value
• Absolute magnitude H
• If it is a PHA
• Number of observed oppositions/apparitions (source MPC)
• End of Visibility at present apparition
• Remaining days  to EoV
• RA, DEC and Vmag at next midnight UTC
• Present Sky uncertainty,
• Sun elongation
• Moon elongation
• Galactic Latitude
• Next Apparitions (number of visibility windows in the next 10000 days – 27.4 ys)
• Reason for EoV

• All fields are sortable
• RA is sortable starting from present Sun RA (list objects from sunset to sunrise going 

East)



New Priority List

• The Priority List Value, used to determine the urgency for observations is computed in this 
way:
• For each object that is visible today, we compute the ephemerides for 10000 days (a bit 

more than 27 years)
• An analysis of the visibility windows in this timeframe is performed:

• If the only visibility window is now, the PL value is very high
• If there are several more opportunities, the PL value is lower

• The Visibility Window is determined by:
• V mag limits 
• Sky uncertainty constraints
• Solar elongation
• Lunar elongation and phase
• Galactic latitude

• The PL is computed taking into account:
• Present End of Visibility
• Visibility during the next 10000 days
• Presence in Risk List and its PS value
• MOID
• Present solar and lunar elongations, uncertainty and V magnitude



Priority List and Faint Objects Priority List

• We decided to keep a legacy from the original Priority List Service of the SCN
• We implemented two lists: the “main” Priority List and the Faint Objects Priority 

List
• The differences are the following:

• Priority List:
• V mag lim to 22
• Solar elongation greater than 40 deg

• Faint Objects Priority List:
• V mag between 22 and 25
• Solar elongation greater than 30 deg
• Lunar brightness less important

• The Priority List is tailored for the general observer, from amateur to professional, 
but with limited telescope resources

• The Faint Objects Priority List is tailored only for observers with meter-class 
telescope and bigger



THANK YOU!

This project has received funding from the European Union’s Horizon 2020 

research and innovation programme under grant agreement No 870403

@H2020NEOROCKS

www.neorocks.eu

Thanks!    



Extra slides



Visibility window depending upon Vmag and Solar Elongation



Visibility window depending upon Sky uncertainty



Moon elongation effect

Reyleigh
component

Mie 
component



Priority List Value and Palermo Scale dependency


