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Abstract. We focused on the stellar age-velocity dispersion relation (AVR). We performed the
N-body/SPH simulations to investigate the origin of AVR. As a results, we found that AVR is
not consistent with simple stellar heating.
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1. Introduction

We focus on the stellar age-velocity dispersion relation (AVR). Observation of the
AVR in the vicinity of the Sun shows that older stars have larger velocity dispersions
(Holmberg et al. 2009). This trend indicates that stars may be heated by giant molecular
clouds (GMCs), spiral arms or minor mergers. However, details of AVR are not under-
stood. Some researchers suggested that gravitational scattering by GMCs is too weak
to reproduce observed AVR (e.g., Hanninen & Flynn 2002). However, these previous
numerical work include simple model without calculating gas dynamics, star formation,
and so on.

2. Overview

We performed high resolution three-dimensional N-body/SPH simulations with ASURA
(Saitoh et al. 2008) to investigate the origin of AVR. In our simulation, we assumed
a static halo and disk, the profiles of which are respectively described by the Navarro-
Frenk-White (NFW) profile and the Miyamoto-Nagai model. A gaseous disk is simple
exponential profile with 1 million SPH particles. Our models include star formation,
radiative cooling, and supernovae feedback. As a result, we found that AVR is not con-
sistent with simple stellar heating. The gaseous state vary with time, and so the strength
of gravitational scattering by GMCs is different from moments to moments. This result
suggests that GMCs can be heating sources to establish AVR observed in the vicinity of
the Sun in spite of weak heating.
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