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Globular clusters are dense.
stars Interact

Globular clusters are old.
lots of interactions

stars exchange energy



Energy Equipartition



Energy Equipartition

equal Kinetic energy
72 M V2

nigh mass : slow
low mass : fast



Energy Equipartition

equal kinetic energy
72 M V2

velocity dispersion - stellar mass
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Simulated Clusters
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Simulated Clusters
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Simulated Clusters

+ Equipartition and Multiple Stellar Populations (Vesperini+ 2021)
+ Equipartition and Anisotropy (Pavlik & Vesperini 2021)

+ Equipartition and BHs/IMBHSs (Aros & Vesperini 2023)
see Francisco’s talk!



Real Clusters

+ Omega Centauri (NGC 5139), n~0.2 (Anderson & van der Marel 2010)
+ Omega Centauri (NGC 5139), n~0.16 (Trenti & van der Marel 2013)

+ NGC362,n=0.114 £0.012 (Libralato+ 2022)
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HST Proper Motion Catalogues

+ HST proper motion catalogues for 22 Milky Way globular clusters (Bellini+ 2014)

+ Quality cleaning (PM fit, PSF fit, PM uncertainties)
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degree of equipartition

How do the fits compare?

0.5 ' ' !
NGC 104
0.4 - -
0.3 - -
-
0.2 - -
0.1 Classic i
Bianchini
OO | | |
0.4 0.6 0.8
m [MOW
stellar mass

Watkins+ 2022



o [mas/yr]
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HST: kinematics with stellar mass for all clusters
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o [mas/yr]

Which function fits best?

EXTREMELY low statistical signifi
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Which function fits best?

EXTREMELY low statistical significance

(1 could not compare) Watkins+ 2022



HST: kinematics with stellar mass
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Energy equipartition in MW GCs with HST proper motions.

Studied 9 clusters — first study of multiple clusters.

All showed some equipartition.

None in full equipartition.
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