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DESTINY" mission: Flyby to Meteor Shower Parent Bodies
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About 40,000 metric tons per year of extraterrestrial materials enters the atmosphere and eventually
reaches the ground. This extraterrestrial materials are derived either from cosmic dust background or
from meteor showers. The former consists mostly of interplanetary dust and with minor interstellar dust.
The latter are meteoroids generated from breakup of comets and asteroids. Parent bodies which are
dynamically linked with major annual meteor showers have been identified. Meteoroid dusts are rare and
important extraterrestrial matters of which origins are identified. Asteroid 3200 Phaethon is a parent body
of the Geminids meteor shower, which is among the most active meteor showers. While most of the parent
bodies of meteor showers are comets, cometary activity of Phaethon has only been reported near its
perihelion at 0.14 AU. Phaethon is likely a comet to asteroid transitional body. Depletion of sodium, which
is a moderately volatile element, and high dust density (about 2.9 g/cm?®), relative to other meteor
showers are reported from spectroscopic study of the Geminids meteoroid. Because of its small perihelion
distance, dehydration of the surface material by solar heating is expected, but some primitive, hydrous
material may still reside in its interior. Phaethon is an ideal body to understand the origin of meteoroid
dusts and thermal evolution of primitive bodies in the near-Earth orbit. Also, Phaethon is the largest body
among potentially hazardous asteroids (PHAs), of which cross the Earth’s orbit. Thus, Phaethon is a
critical mission target both in the context of science and planetary defense. Here, we presents a flyby
mission to Phaethon and its related asteroids with DESTINY™.
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