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WX N B E 8§

In this thesis, we present a theoretical study of the interaction between a galactic disk and cold ark matter
(CDM) substructures, to obtain important insights into both the recently concerned CDM power spectrum at
small scales and the evolution of a galactic disk within the context of the CDM scenario. Firstly, we inves-
tigate the detailed interaction process between a galactic disk and subhalos based on the N-body simulations.
The dynamical effects of subhalos on a disk are represented by the relation between the change of the disk
scale height Az, (measured at the disk edge R= 3R.) and individual masses of subhalos M., ie., Az/Rs~
8 = (M ;/MJ), where Ry is a disk scale length, M, is a disk mass, and this sum is the total number of ac-
cretion events of subhalos inside a disk region (< 3R.). Using this relation, we find that if subhalos with the
total mass of more than 15 % disk mass interact with a disk, then the disk thickness is made larger than the
observed range. Stars in a significantly thickened disk by subhalos appear to be well mixed and show a ver-
tical gradient in their rotation velocity, being similar to the observed properties of the thick disk in the Gal-
axy. Secondly, we study the evolutionary effects of subhalos on the structure of a galactic disk using semi-
analytic method that includes approximated and empirical relations as observed in detailed numerical
simulations of the CDM model. We determine the upper limit for the size of a galactic disk at redshift z,
based on the orbital properties of subhalos characterized by their pericentric distances from a halo center. We
find that this size of the galactic disk limited by subhalos shows the characteristic properties, which are in
agreement with observed galactic disks at low and high redshifts. Our results suggest that the presence and
structure of a galactic disk is dynamically limited by the interaction with dark matter substructures, especially
at high z.
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