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DENSEST CLUSTER OF MILKY-WAY

SUGGESTED STRIPPED NUCLEUS OF
GAIA-ENCELADUS/SAUSAGE GALAXY

A POSSIBLE IMBH AT THE CENTER?

OMEGA CENTAURI



AN IMBH IN OMEGA CEN?



PREVIOUS MODELS
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LOWER LIMIT: 8200 M ☉

HÄBERLE + 2024

See Max’s talk on Friday! 



MUSE WFM/NFM DATA
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DYNAMICAL MODELING
LUMINOSITY MODELS KINEMATIC DATA

THE LUMINOSITY MODELS PREDICT THE
3-D COMPONENTS OF VELOCITIES
USING JEANS’ ANISOTROPIC MODELING

THIS IS COMPARED TO THE KINEMATIC
DATA TO ESTIMATE THE BEST-FIT
PARAMETERS 



01

3-D VELOCITIES
COMBINING THE PROPER
MOTIONS FROM HST
CATALOGUE WITH THE
LINE OF SIGHT VELOCITIES
FROM MUSE GTO/GO DATA

02 > 1 MILLION STARS
CONTAINING THE
VELOCITIES

WE USE A HIGH
SELECTION QUALITY
CRITERIA FOR PROPER
MOTIONS ~ 640,000 STARS
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R
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(HÄBERLE + 2024)



VELOCITY
DISPERSION OF
PROPER
MOTIONS

THE STARS ARE
BINNED HERE
WITH ATLEAST
STARS PER BIN
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A LIKELIHOOD
FUNCTION IS RUN
TO ESTIMATE
DISPERSION
ALONG X AND Y
COMPONENT



A SIMPLE
IMBH
MODEL
FREE PARAMETERS 

BH MASS
M/L RATIO
ANISOTROPY
INCLINATION



Presentation by Renuka Pechetti

The central velocity
dispersion was

always too high!

RMS PROFILE
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ADDITIONAL
PARAMETERS:
AN EXTENDED

MASS
Adding an additional
profile to the original MGE
Using an extended mass
(Gaussian/Plummer) 
log M and log R as an
indicator of stellar mass
black holes
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Observations from
proper motions

constrain anisotropy
and inclination
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EXTENDED
DARK MASS:
GAUSSIAN
PROFILE
FREE PARAMETERS 

DARK MASS
RADIUS
M/L RATIO
IMBH mass

FIXED PARAMETERS
ANISOTROPY
INCLINATION



EXTENDED
DARK MASS:
PLUMMER
PROFILE
FREE PARAMETERS 

DARK MASS
RADIUS
M/L RATIO
IMBH mass

FIXED PARAMETERS
ANISOTROPY
INCLINATION
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VELOCITY
DISPERSION
COMPARISON 

‘XX’ MOMENTS
‘YY’ MOMENTS
‘ZZ’ MOMENTS



VELOCITY
FIELD
COMPARISON 

‘XX’ MOMENTS
‘YY’ MOMENTS
‘ZZ’ MOMENTS



WORK
IN PROGRESS!
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Adding an extended mass
profile from simulations or
testing other density profiles

Adding rotation parameter

Free parameters for anisotropy

Pechetti et al. 2024 (in prep.)


