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Identification of asteroids and comets: methods
and results
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Abstract. Useful and practical methods to identify asteroids and comets, using software
developed at Sormano Astronomical Observatory, are presented together with some ob-

tained results.
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1. Introduction

With more than 76 million asteroids obser-
vations available in the Minor Planet Center
database (november 2010), one the most in-
triguing task is to assign to each of them its
object identification and orbit. “The complete
identification process consists of uniquely as-
cribing all known observations to specific in-
dividual minor planets” wrote Brian Marsden
in the mid-eighties, pointing out that “... rela-
tively little has actually been published on the
subject before” (Marsdenl [1986).

The problem was assessed and broadened
a decade later in a series of papers where
new methods and approaches were discussed
(Milani  [1999; Milani_& Valsecchil [1999;
Milani et al.| 2000} 2001)) The philosophy and
the aim of a such work transpire in few words
reported in the first of those papers: “... im-
provements in the algorithms can indeed help
the observers to substantially decrease the rate
at which asteroids are lost, and to increase the
rate at which the lost ones are recovered”.
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2. Identification of asteroids and
comets

In short, identifications are possible in the fol-
lowing four cases:

1. there is a sufficient number of observations
for computing two sets of orbital elements,
one for each observation arc, together with
their covariance matrices;

2. there are observations obtained at the same
opposition which did not permit an orbit
calculation;

3. orbital elements are accurate enough as to
allow a search in the database for single or
double night observations;

4. recovery is attempted by means of observ-
ing campaigns or using old plates.

The present work takes into account only
the first three cases. For the first one we have
developed IDA (IDentification of Asteroids), a
software used to compare and filter all the or-
bital elements included in the database (Testa
1998)).

More specifically it analyzes the orbital el-
ements of newly discovered objects and sug-
gests tentative identifications as starting points
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Fig. 1. Screen capture of a run of program IDA
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Fig. 2. Screen capture of a run of program /DA

for possible linkages between the correspond-
ing sets of observations. This approach in
many cases revealed some difficulties, notably
when the duration of the two observational
arcs involved is short. An example of a sim-
ilar particular case was the identification of
the comet P/2009 W1 = 1999 XO188 (Minor
Planet Electronic Circular 2009-Y21). For the
second and third case we used MAPPA2
[1997), a sort of dedicated planetary, regularly
updated with orbits of asteroids and comets
published by the Minor Planet Center. The pro-
gram allows the plot of all the objects in a se-
lected area of the celestial sphere, highlighting
the identification candidates on the basis of pa-
rameters such as motion, magnitude and posi-
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Fig. 3. Screen capture of a run of program MAPPA2

2005 UV69 |

2005 1023.27908 01 0800.27 +21 39225 703
20021023 28762 010739.91 42139183 703
2002102329615 010759.595 +21 39126 703
2002102330475 01 0739.16 +21 39061 703
2005 1026.20664 010550.84 +210900.1 £99
2002102622356 01 0549.81 +21 08471 Y9
2002102625048 01 0548.89 +21 08 32.0 A2
2005 1026.27240 010547.94 +210820.3 B99
20021028 23953 01034377 +2036595.9 VO3
2002102824395 01034348 +203647.4 703
2005 1029.25853 010343.05 +203640.8 703
200210258 26814 01034262 +20 36 34.3 703

2010 XX86

2010 12 14.35153
2001414 5065
2010 12 14.36207
2010 1214.36734 05 2606.57 +1537 284 G96
2010 1225.31419 05 1545.79 +1434 35.2 GI6

B
2010 1225.32795 05 1545.03 +1434 310 GI6
2010 1225.33485 05 1544.67 +1434 290 GI6

08260751 #1537 343 Go6
G95

G396

05 2607.22 +1537323
05 2606.90 +15 37 304

Fig. 4. Screen capture of a run of program MAPPA2

tion angle. This system is particularly suitable
for objects with a very short observational arc.
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