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Dark matter in GCs

Introduction
❖ Globular Clusters (GCs) are old, compact, gravitationally bound systems.

❖ So far there is no compelling evidence of a hosting dark component.

❖ Formation history?

❖ Remnants of a dwarf Galaxy tidally disrupted?

❖ Due to proximity, they can have a large J-factor, key in Indirect searches

❖ The content of dark matter is an important question to address 



Dark matter in GCs

Data and Methods
❖ We use Stellar dynamics to study the mass content of the Gas
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Radial velocities

https://platomission.com/2018/05/20/the-radial-velocity-method/

3 Plummer spheres
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Data and Methods
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Line-of-sight velocity dispersion 

Line-of-sight velocities data

MUSE (Multi-Unit Spectroscopic Explorer) 
S. Kamann et al. 2018  1710.07257 

Sample collected by: Baumgardt and Hilker. 2018
1804.08359 

Exclude  binaries!!
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Data and Methods
Surface density/Stellar profile 

Surface density: Gaia data 
T.J.L. de Boer et al. 2019

Surface density from radial velocities not a good tracer

Fit using minimization: the vary within the fitted values
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Models and Analysis

❖ Black Hole:
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⌘2❖ Dark matter: NFW profile 
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M⇤ +Mdark

Perform an analysis using MCMC!!

Non-parametric code GravSphere : python implementation pyGravSphere

In addition computes the viral shape parameters
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Numerical procedure

❖ Where the different components are:
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Anisotropy 
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MCMC  Python package: emcee
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Results
❖ We have studied 9 GCs, with priors

GCs. >1000 stars in both catalogues
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GCs and Indirect DM detection
❖ GCs and DM annihilation

Reynoso-Cordova et al. 2019 arXiv:1907.06682 Brown A. M. Et al. 2019  arXiv:1907.08564 Bartels R. Et al. 2018  arXiv:1807.08800

https://arxiv.org/abs/1907.08564v1
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Conclusions

❖ No evidence for DM or BH component…

❖ We have derived upper limits on the DM content in GCs

❖ Proximity means large J-factor, important for indirect dark matter searches

❖ First attempt on derive constraints for many targets

❖ Still work to do to improve; proper motions, different DM profiles … 



Thanks!
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Statistics
No evidence for dark matter: upper limits Profile likelihood
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Total mass
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Stellar profiles
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Velocity dispersion Binaries vs Singles
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Line-of-sight velocity

2110.00590


