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4.6 billion years of solar system migration explored by short-lived
radionuclides and galaxy simulations

Fujimoto, Yusuke
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Stars in the Galactic disc, including the Solar system, have deviated from
their birth orbits and have experienced radial mixing and vertical heating. By performing
hydrodynamical simulations of a galactic disc, we investigate how much tracer particles, which are
initially located in the disc to mimic newborn stars and the disc stars, are displaced from initial
near-circular orbits by gravitational interactions with giant molecular clouds (GMCs). We
investigate the time evolution of the radial and vertical velocity dispersion and find that they
keep fast and efficient disc heating for 1 Gyr. We find that the efficient stellar scattering by
GMCs also causes a change in angular momentum for each star and, therefore, radial migration of more

than 1 kpc in the radial direction for 1 Gyr. This effect is more pronounced in newborn stars than
old disc stars. The dynamical heating and radial migration drastically occur in the first several
hundred Myr.
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