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Overview

mass segregation in clusters
simple analytical considerations
N-body simulations

cluster lifetimes and structural evolution

cluster mass function
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e stars form in clumpy environments

* massive stars form preferentially at the
centers of the clumps

(e.g. EImegreen & Krakowki 2001, Klessen 2001,
Stanke et al. 2006, Bonnell & Bate 2006, Elmegreen
2006)



e segregation persists as small clumps merge

to form larger ones (McMillan, Vesperini, &
Portegies Zwart 2007)

vy)

Rhf F{h(hea
3

0 100 200 300 400 500 600 700

time

e did this continue to globular cluster scales?
 how could we tell?




Simple Analytic Model

start in virial equilibrium

remove a fraction AM of the total cluster
mass from within a fraction a of the cluster
radius

restor uilibrium
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Initial Conditions

N = 30k, 70k, 100k particles
— software: starlab, MUSE (see MODEST-9)

galactocentric radii R,=1,4,18,40 Kpc
clusters initially unsegregated or segregated
— also “medium” and “low” initial segregation
clusters may fill or underfill their Jacobi radii
— “filling factor” f =r,/r,

(“normal” IMF, no gas expulsion)
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Cluster Lifetimes and Evolution

effect of full and partial segregation
effect of Roche lobe underfilling
scaling with N

internal structural evolution
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Cluster Mass Function

* mass loss versus mass segregation

— flattening of the mass function

e evolution of the mass function slope
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Conclusions

initial mass segregation can significantly affect the
dynamical evolution of a cluster

— early expansion triggered by impulsive mass loss

— underfilling competes with segregation to preserve the
cluster

— delayed dynamical evolution in the survivors

less mass function flattening for given mass loss in
segregated clusters

no unambiguous indicator of initial segregation (yet)
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