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Introduction:  Currently there are more than 
17000 near-Earth objects (NEOs) known. Around 
500 of them are on the ESA NEO risk list [1], 
which is a list of objects with a non-zero Earth 
impact probability. Monitoring those objects is 
essential in understanding the asteroid impact 
threats. In particular, a detailed analysis of time 
evolution of collision probabilities and orbital 
uncertainties is key in understanding which objects 
pose a real threat at the time of discovery and when 
to obtain observations to effectively constrain 
orbital solution. Orbital elements are computed on 
regular bases by the Minor Planet Center [2] and 
NEODys2 [3], however the information on 
temporary orbits (past orbits, based on an increasing 
number of observations) and their uncertainties is 
not stored. Because of that, a detailed analysis of 
evolution of orbital uncertainties  have been so far 
done only for selected number of NEOs. The 
SANORDA service will archive all historical NEO 
orbits. 
     Predictions of the NEO future encounters with 
the Earth usually take into account gravitational 
forces due to the Sun, Moon, other planets, and the 
largest asteroids. However, when highest accuracy is 
deserved (and such is the case when impact 
probabilities must be computed) additional factors 
have to be included. They are caused by the 
interaction of the NEO with the solar radiation 
which generates the non-gravitational forces (solar 
radiation pressure, Yarkovsky and YORP effects). 
Their magnitude depends on the NEO physical 
parameters such as the period of rotation, spin, 
shape, size, density, and the way NEO reflects and 
absorbs sun-light and radiates heat. In some cases 
the non-gravitational forces can radically change the 
NEO trajectory during the Earth fly-by. One of the 
basic sources of data for physical characterisation of 
NEOs are their lightcurves and phase curves. They 
can be used to determine the rotation period, spin, 
shape, size and albedo. Currently, there are at least 
three databases collecting such information: 
Asteroid Photometric Catalogue (APC) [4], Asteroid 
Light Curve Database (ALCD), [5] and Strasbourg 
astronomical Data Center (SDC), [6]. Their data in 
general do not overlap and each of them stores 
lightcurves in a different format which complicates 
their analysis. APC uses the ATL format, ALCD 
uses the ALCDEF standard, while SCD accepts data 
in a loose ASCII format. Also, there is no database 
of the NEO phase curves. The SANORDA service 
will provide centralised database for lightcurves and 
phase curves and provide tools for their analysis. 

Service: ”SANORDA” is an ESA-funded 
project with a goal of building a service for 
archiving and analysing NEO orbital, rotational and 
phase curve data. The architecture of the service is 

presented in Fig. 1. The main components of the  
SANORDA service are: 

NEO Historical Orbits Database (NHOD) 
This database will include temporary orbits 
computed for NEOs discovered during the last 
several years. A user will be able to search it, 
download data for selected objects, as well as 
display the evolution of the orbital elements (and 
their uncertainties) of the selected NEO depending 
on time (or the lenght of arc) after its discovery. 
NEO Light Curve Database (NLCD) 
This functional module will collect the photometric 
light-curves describing NEO objects from external 
database and enable to translate them between ATL, 
ALCDEF and ASCII formats. 
NEO Period Determination Tool (NPDT) 
This tool will import from the NLCD the selected 
lightcurves of an asteroid and search for its synodic 
period of rotation.  For that a classic Fourier series 
fit will be used. During the process a plot of the 
Chi^2 will be displayed presenting all possible 
solutions. The uncertainties of the fitted parameters 
will be estimated with the Monte Carlo simulation. 
NEO Phase-curve Analysis Tool (NPAT) 
The aim of this tool will be to calculate the (H, G), 
(H, G12) or (H, G1, G2) parameters of the NEO 
phase curves. The tool will be connected with a 
phase curve database.  
 
The service is under development and deployment is 
planned in late 2019. 
 



 

 

 
Figure 1: SANORDA architecture (courtesy    ITTI, Poznań) 
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