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Abstract

Based on the equations derived in (Usanin et al., 2016) a new solution combining the observations of 30 apparitions of the comet
Encke from 1911 to 2010 is obtained. For the first time in the worldwide practice the solution is obtained by using converging differential
correction of all 60 observed returns of the comet, however, the deviations are still unsatisfactory. The single solution has allowed to
draw some preliminary conclusions. The contributions of planetary and nongravitational perturbations to the change of the elements
of the orbit during the entire period of observation are determined. The extrapolation of the solution shows that for the past two thou-
sand years the elements of the orbit orientation could change for a half of turnover, which should be taken into account when identifying
the comet and associated meteor showers in ancient records. The predictions made by Z. Sekanina and I. Ferrı́n about oncoming ter-
mination of the comet activity are confirmed.
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1. Processing of observations of the comet Encke: dynamical

model and weights determination

The data on the comet Encke ground-based optical
astrometric observations from 1881 was taken from the
‘‘MPCOBS” base of the Minor Planet Center (Marsden
et al., 1993). The information on the observations taken
from 1786 to 1961 was provided at our request by B.G.
Marsden who noticed that he could guarantee neither reli-
ability of the observations nor their conformity with what
the observers had originally published (Marsden, personal
communication, 2010). The observations used in the pre-
sent work had been already converted to the equator and
equinox of J2000.0 and were represented according to the

standard format of the Minor Planet Center by Marsden
himself, therefore we could use them during the calcula-
tions on a par with the other ones without introducing
any additional reductions. The orbital elements obtained
earlier (Marsden and Sekanina, 1974) from these observa-
tions have not been reconsidered until now and are repro-
duced in all comet catalogues, therefore, we may certainly
be sure that this data is as reliable as possible. From each
pair of identical records one was deleted. Thus, the data
on 2695 observations from 60 apparitions of the comet
Encke from 1786 to 2010 (except 1868) was collected.

A set of computer codes were created for observations
processing according to the derived equations (Usanin
et al., 2016). Theoretical positions for the comet were cal-
culated by numerical integration of the equations of
motion with relativistic term and nongravitational effects
in two options: with model of significant non-volatile mass
without impeding the sublimation and the low-mass crust
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