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Observations

current state of the cluster
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Kinematics: Velocity Dispersions

= fit 1/10 Rhalf Rcore

. ' I ' ' 0.55 F

I ) -
— _ NGC 6397 - S
.9 6- 7 ;’_3
% I : ] w 0.50
O . itk Il &
% I b — +: i} ._5 ;
T @ 5f | e ‘iz.‘_iﬁ_. 1 < & 0.45
z g | I | = &
S £ | e | 22
Al ﬂ 1 2
- _ .

- Carretta et al. (2009) [RV1 3] . ®
O 3f & Gebhardt et al. (1995) TIIT { = U9 NGC 6397

Lind et al. (2009) 1 ) '
RN X C: 2= U Y A A = X R |arcsec]

log(r/arcsec)

distance from cluster centre
Kamann+ 2018

distance from cluster centre
Watkins+ 2015a



anisotropy on the

plane of the sky

m— fit

Kinematics: Anisotropy
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Kinematics: Rotation

NGC104 (47 Tuc

® Gaia DR2
HSTPROMO, Bellini+2017
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Kinematics: Energy Equipartition
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Observations: Number Density/Surtace Brightness
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Observations: colours / abundances

pseudo-colour

Milone+ 2017
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Dynamical Models

underlying physics:
why are stars moving as they are?



Dynamical Models: Different Flavours

J Distribution Schwarzschild
€als Function (DF) (orbit fitting)

energy & angular momentum

(or actions & angles) orbits

SLOW

Jeans equations

maybe unphysical always physical

always physical

mass + tracer density ++ — kinematics
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Cumulative mass

Observations + Models: Mass
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Observations + Models: Chemo-dynamics
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Simulations

how clusters change over time



Simulations: Different Flavours

N-body

N particles interacting and Fokker-Planck
moving under their own gravity

Monte Carlo

Hydrodynamic

stellar evolution (types,
luminosities, masses)

few-body interactions



Simulations: N-body

Initial conditions
Primordial binaries
Intermediate mass black hole?
Remnant retention
Environment/tidal field

Number of particles

M4: 484 710 particles Dragon: 106 particles (x4)

Heggie 2014 Wang+ 2016
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Observations + Simulations: Mass (again)
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Observations + Simulations: Evolution
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Models |

Simulations
verity models

iInform future observations



Simulations + Models: Model Comparison
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Simulations + Models: Model Verification
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Simulations + Models: Inform observations

What data do we need?
Optimise sample size or uncertainties?

Stay tuned!

Watkins+ in preparation
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verify models

iInform future observations
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