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Dynamics of Globular Cluster System
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Abstract. Globular clusters were mainly discovered around galax-
ies, and their formation and evolution are closely related with galaxy
formation. Here I review the dynamical evolution of the globular
cluster system within the framework of hierarchical galaxy forma-
tion scenario.

lsakamoto@spaceguard.or.jp



q KRERZRDNZF

BRA B(BERRAR—RA—FHR)

Why do we study globular
cluster systems?

= This is because globular clusters provide a lot
of essential information on

== -How and where were globular clusters formed?

-How were the objects in the clusters (stars,
BHs?,planets?) formed and evloved?

=== -How were a galaxy formed and evolved?
===p -the Mass distribution of a galaxy

Globular cluster

= Dominant population
-0ld stars (~13 Gyr,
comparable to Hubble time)
= Mass 10%-107 Mg
= Size(half-light radius) 10-100 pc &
= They are discovered in galaxies
of many different
Morphological types

(They are suggested to exist in the
intergalactic medium)

1pc~105AU

Structure of the Milky Way
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It consists of stars,
dark matter, and gas.

It consists of stars and dark matter.
Sakamoto & Hasegawa (2006)

Globular clusters in dwarf

galaxies

= In the Milky Way, only four
luminous dwarf galaxies T
(Mv<-13) have 5-10 0y R e ) :
globular clusters. e, g Be et

= However, fainter dwarf | g, "
galaxies in nearby galaxy ‘.z -+. T & o
cluster have globular
clusters. MR e e

Sy=Ntot X100:4(v+15)




Accretion events of dwarf

% galaxies into a larger galaxy
= Astrongly tidally stripping dwarf galaxy, Sagittarius

(Sgr) dSph, was discovered.
= Sgr dSph have giant tidal streams

= Some GCs are associated with the Sgr streams
Sagittarius dSph Desity distribution of distant stars
45 on the celestial sphere

Mass function of globular
Clusters
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= Two body relaxation
= Disk/bulge shock
= (Dynamical friction)

i Two bo_q_y___ relaxation

» ERE->ERTOEEEEER

_>E®I*)I/:¥ 75\ [ B N.
wm->2FEEMSMRE .

= Relaxation time

- ocrh3/2 M-1/2

= Relaxation time~1Gyr<<13Gyr




Disk/bulge shocking
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= Time scale~6Gyr
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Dynamical friction

= BRIRE2H EFEOHF (dark matter, 2) D4
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0 :background density
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Fall &Zhang (2001) Half-light radius

Two-body relaxation+disk shocking Gnedin&Ostriker (1997)
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Fall &hang (2001)
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Sakamoto & Chiba (in prep.)
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Penarrubia et al. (2010)
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