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The Frequency of Close Encounters and Collisions Between

Plutinos and Neptune Trojans

DONG Cheng-yu'? ZHOU Li-yong!2

(1. School of Astronomy and Space Science, Nanjing University, Nanjing 210046, China 2. Key Lab-
oratory of Modern Astrophysics in Ministry of Education, Nanjing University, Nanging 210046, China)

Abstract: As a subpopulation of trans-Neptunian objects (TNO), Plutinos (PL) are located
in the 2:3 mean motion resonance with Neptune, and possess high eccentricity, which allows
their orbits overlap Neptune Trojans’ (TR) significantly, yielding potential close encounters
and collisions that influence the dynamical evolutions of these two groups of asteroids. Based
on the improved numerical tools that properly handle the close encounters in the simulations,
we investigate the key factors that affect the frequency of close encounters, including mass,
inclination and eccentricity. Under reasonable assumptions, we build analytical formula to
estimate the number of close encounters and collisions between these two groups. Together
with numerical results and existing observation data of PLs, we estimate the number of close
encounters and collisions that PLs bring to a typical TR in realistic cases. We find that
the close encounters are frequent, but collisions are extremely rare, and planetesimals with
different mass contribute differently. Our analytical tool can be applied to the evaluation of

encounters between other groups of asteroids as well.

Key words: Neptune Trojan; close encounter; analytical and numerical methods
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