Building-up Pop III IMF in the Milky Way-like galaxies
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We study the initial mass function (IMF) of the Population III (Pop III) stars in
the Milk Way-like galaxies with ~ 1012Mg at z = 0. We perform high resolution
cosmological simulations in (16 Mpch™')3 volume from redshift z = 127 to 0 with
resolving the minimum halo mass (about 10° M, 2~!) by 20 N-body particles. Then we
obtain updated merger trees compared with the previous work [1] and model the Pop
IIT star formation by adopting a dependence of stellar masses on host halo properties
[2], without assuming existing IMF's.

The distribution of host halo properties show different trends to the previous sample
[3], which results in different shape of the Pop III IMF. One of the significant changes
is that about half the population of stellar masses are distributed around a lower-mass
side peak of the bimodal distribution, ~15Mg. These low-mass Pop III stars form in
low-mass minihalos at low-redshift. We discuss their formation condition and where
they exist in the Milky Way-like galaxy at z = 0.
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