81st Annual Meeting of The Meteoritical Society 2018 (LPI Contrib. No. 2067) 6249.pdf

SUGGESTED MODELS FOR CALCULATION OF THE PROBABILITIES OF DETECTION OF NEAR-
EARTH OBJECTS IN DIFFERENT SKY REGIONS
S. I Ipatov' and L. V. Elenin®, 'V. I. Vernadsky Institute of Geochemistry and Analytical Chemistry of Russian
Academy of Sciences, Kosygina st., 19, Moscow 119991, Russia. E-mail: siipatov@hotmail.com. M.V. Keldysh
Institute of Applied Mathematics of RAS, Miusskaya sq. 4, Moscow 125047, Russia. E-mail: l.elenin@gmail.com

Introduction: The problem of asteroid-comet hazard was studied in many papers. The number of near-Earth ob-
jects (NEOs) with a diameter greater than 1 km and 40 m is estimated to be a thousand and one million objects, re-
spectively [1]. Migration of bodies to the Earth from different regions of the Solar System and probabilities of their
collisions with the Earth were studied, for example, in [2-4]. In order to organize observations of dangerous objects
that could collide with the Earth, it is important to know better to which sky regions it is need to pay more attention
during observations, to compare the effectiveness of detection of NEOs of various sizes by different ground and
projected space telescopes, and also to estimate the possible origin (and hence composition) of NEOs moving in
considered orbits. In [5] we discussed such problems and proposed an approach for construction of celestial maps of
the probability distribution of the appearance and detection of objects approaching the Earth.

Models of the probability of appearence and detection of NEOs in the celestial sphere: For construction of
the probability of appearence and detection of NEOs in different sky regions, it is proposed to use the simulated dis-
tribution of NEOs over their orbital elements and masses, taking into account the observational selection of orbits
and masses, as well as the results of computer simulation of migration small bodies from different regions of the
Solar System. Such probability is proposed to be calculated not only for all NEOs, but also separately for NEOs
having different origins, as well as for NEOs that travel at a short distance from the Earth and for objects that can
collide with the Earth. The probability of appearence and detection of NEOs of various sizes in different sky regions
is proposed to be studied not only for observations from the Earth, but also from several areas to which space tele-
scopes for observations of NEOs are planned to be launched. The comparison of the distribution of the discovered
NEOs by their orbital elements corrected by taking into account the observational selection with similar calculated
distributions of bodies coming from different regions of the Solar System will allow one to estimate the role of dif-
ferent NEOs replenishment sources (asteroids, comets, trans-Neptunian objects) for various orbital elements of NE-
Os and for various sky regions. This comparison will allow one to better understand the typical composition of NE-
Os in different orbits. After the probabilistic selection of the orbital elements and the star magnitude of a celestial
body (based on the distribution of the simulated NEOs over their orbital elements and masses), it is proposed first to
take into account the distance from the observer to the body in order to calculate the positions of the body in orbit at
which it can be observed at ideal observation conditions. Then this interval, if it is non-zero, needs to be specified
taking into account sky brightness near the considered body and the telescope's ability to observe this region of the
sky. While considering simulated NEOs coming from different regions of the Solar System, one must take into ac-
count their different typical albedo, since the absolute magnitude of the celestial object depends not only on its size,
but also on the albedo. Suggested studies can allow one to understand at what time intervals it is better to observe
NEOs with a considered telescope, and to find better locations of space telescopes.

Calculations of sky brightness: While construction of the algorithm of calculation of the probability of detec-
tion of an object on the celestial sphere, it is possible to use the codes [6] for calculation of sky brightness for given
coordinates and characteristics of the telescope, the region of the observed sky and the observation time. These pro-
grams were used in [7] for comparison of the effectiveness of observations of microlensing events by various inter-
national telescopes used for the search for exoplanets by microlensing method. The algorithm for calculation of sky
brightness used in [6] can be adapted to the use of observational data of Russian telescopes (including ISON-NM
and ISON-SSO telescopes) based on the analysis of images taken by these telescopes.
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