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Omega Centauri

* GCs vs dSphs
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Omega Centauri

* GCs vs dSphs

*x dark matter?
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Omega Centauri

* GCs vs dSphs
* dark matter?

* multiple SPs
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Omega Centauri

* GCs vs dSphs
* dark matter?

* multiple SPs
* IMBH¢
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* GCs vs dSphs
* dark matter?

* multiple SPs
* IMBH¢

* lots of good data




Omega Cen LOS dataset
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binning matches moments
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binning matches moments

Making the best of the data: discrete dynamical modelling of Omega Centauri - Laura Watkins (MPIA) Ringberg, 12 April 2012



Omega Cen metallicity distribution
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we don’t want to bin at all
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we don’t want to bin at all
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we don’t want to bin at all

L( Vobs | model, dvobs )
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we can improve membership probabilities
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we can improve membership probabilities
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we can improve membership probabilities
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we can improve membership probabilities
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calculate velocity moments using Jeans models
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calculate velocity moments using Jeans models
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* fast(er)
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calculate velocity moments using Jeans models
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* fast(er)

* simple(r)
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calculate velocity moments using Jeans models

* fast(er)

* simple(r)

* assumptions (following JAM models (cappellari 2008)):
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calculate velocity moments using Jeans models

* fast(er)

* simple(r)

* assumptions (following JAM models (cappellari 2008)):

* axisymmetric
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calculate velocity moments using Jeans models
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* fast(er)

* simple(r)
* assumptions (following JAM models (cappellari 2008)):

* axisymmetric

x velocity ellipsoid aligned with cylindrical coordinate system
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calculate velocity moments using Jeans models

* fast(er)

* simple(r)

* assumptions (following JAM models (cappellari 2008)):
* axisymmetric
x velocity ellipsoid aligned with cylindrical coordinate system

% anisotropy constant: <vg’> = b <v,*>
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* fast(er)

* simple(r)

* assumptions (following JAM models (cappellari 2008)):
* axisymmetric
x velocity ellipsoid aligned with cylindrical coordinate system
* anisotropy constant: <vg?> = b <v,?>

* rotation parameter: <v¢> = K ( <vg>> - <VR*> )"
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we have 5 free parameters
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we have 5 free parameters

x velocity anisotropy: B =1 - <v2>/<vr?>
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we have 5 free parameters

x velocity anisotropy: B =1 - <v2>/<vr?>

* inclination angle: i (~50°)
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we have 5 free parameters

x velocity anisotropy: B =1 - <v2>/<vr?>
* inclination angle: i (~50°)

x stellar mass-to-light ratio: M/L (~ 2.8)
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* velocity anisotropy: B =1 - <v,*>/<vg?>

* inclination angle: i (~50°)

x stellar mass-to-light ratio: M/L (~ 2.8)

* probability of membership, VL sample: pvi (~1)
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* velocity anisotropy: B =1 - <v,*>/<vg?>

* inclination angle: i (~50°)
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* probability of membership, VL sample: pvi (~1)
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* velocity anisotropy: B =1 - <v,*>/<vg?>

* inclination angle: i (~50°)

x stellar mass-to-light ratio: M/L (~ 2.8)

* probability of membership, VL sample: pvi (~1)

* probability of membership, PM sample: ppm (~1)

+
emcee MCMC

Foreman-Mackey et al. 2012

Making the best of the data: discrete dynamical modelling of Omega Centauri - Laura Watkins (MPIA) Ringberg, 12 April 2012



1.0

0.9

0.7

1

0.6 PPM

P_P

0 200 400 600 800 1000
step

Making the best of the data: discrete dynamical modelling of Omega Centauri - Laura Watkins (MPIA) Ringberg, 12 April 2012



1.0 |
I
I
0.9 | .
I
I
g_O.B : . ;l
a | . o
0.7 F I -
I
I
0.6 | F)PN4
I
| | | | |
0 200 400 600 800 1000
step

1.00

0.95

0.90

0.85

0.80

PvL

0

200

Making the best of the data: discrete dynamical modelling of Omega Centauri - Laura Watkins (MPIA)

400 600
step

800 100C

Ringberg, 12 April 2012



1.0 ' 1.00
|
0.9 | 1 095
|
|
£ 0.8 | 13 0.90
a > , a
0.7F [ . 0.85
| :
|
0.6 ' PPM 0.80 pPvL
|
1 | 1 1 1 1 1 1
0 200 400 600 800 1000 0 200 400 600 800 100C
step step

-In[1-beta]

O- 200 400 600 800 100C
step

Making the best of the data: discrete dynamical modelling of Omega Centauri - Laura Watkins (MPIA) Ringberg, 12 April 2012



1.0 ' 1.00
|
0.9 | 1 095
|
|
£ 0.8 | 13 0.90
a > , a
0.7F [ . 0.85
| :
|
0.6 ' PPM 0.80 pPvL
|
1 | 1 1 1 1 1 1
0 200 400 600 800 1000 0 200 400 600 800 100C
step step

-In[1-beta]

1 1 1 J g oS 1 N - T :
400 600 800 1000 0 200 400 600 800 1000
step step

0 200

Making the best of the data: discrete dynamical modelling of Omega Centauri - Laura Watkins (MPIA) Ringberg, 12 April 2012



1.0 ' 1.00
|
0.9 | 1 095
|
|
£ 0.8 | 13 0.90
a > , a
0.7F [ . 0.85
| :
|
0.6 ' PPM 0.80 pPvL
|
1 | 1 1 1 1 1 1
0 200 400 600 800 1000 0 200 400 600 800 100C
step step

-In[1-beta]

» "Wy “, ' &

1 1 1 J L 1 N T : 1 | 1 1
400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000
step step step

0 200

Making the best of the data: discrete dynamical modelling of Omega Centauri - Laura Watkins (MPIA) Ringberg, 12 April 2012



3.4
3.2
| 3.0
M/L s
2.8

2.6

2.4

-04-03-02-0100 01 02 03

-In[1-beta)

204-03-02-01 00 01 02 03

-n[1-beta)

B

g

34

32f

3.0¢4

2.8

26}

2.4

a0 45 50 55 60
i [deg]

Making the best of the data: discrete dynamical modelling of Omega Centauri - Laura Watkins (MPIA)

Ringberg, 12 April 2012



preliminary results
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preliminary results
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* Omega Cen
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wish list
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* Omega Cen

¥ add more data (less conservative cuts)
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wish list
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* Omega Cen
¥ add more data (less conservative cuts)

* improved membership probabilities
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* Omega Cen
* add more data (less conservative cuts)
* improved membership probabilities

* chemical tagging
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* Omega Cen
* add more data (less conservative cuts)
* improved membership probabilities

* chemical tagging

* IMBH?
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* Omega Cen
* add more data (less conservative cuts)
* improved membership probabilities
* chemical tagging
* IMBH¢
* DM halo?
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* Omega Cen
* add more data (less conservative cuts)
* improved membership probabilities
* chemical tagging

IMBH?

DM halo?

* discrete Schwarzschild
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* Omega Cen
* add more data (less conservative cuts)
* improved membership probabilities
* chemical tagging
* IMBH?
* DM halo?
* discrete Schwarzschild

* Local Group dSphs and GCs
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* Omega Cen
* add more data (less conservative cuts)
* improved membership probabilities
* chemical tagging
* IMBH¢
* DM halo?
* discrete Schwarzschild

* Local Group dSphs and GCs

* Milky Way
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summary

* high quality and quantity data sets in the LG
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* high quality and quantity data sets in the LG

* analysis usually involves binning
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* high quality and quantity data sets in the LG
* analysis usually involves binning

* we are implementing discrete modelling of discrete datasets
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* high quality and quantity data sets in the LG
* analysis usually involves binning

* we are implementing discrete modelling of discrete datasets
* now using Jeans, later Schwarzschild
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* high quality and quantity data sets in the LG
* analysis usually involves binning

* we are implementing discrete modelling of discrete datasets
* now using Jeans, later Schwarzschild

* includes improved membership determination and chemical
tagging
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* high quality and quantity data sets in the LG
* analysis usually involves binning

* we are implementing discrete modelling of discrete datasets
* now using Jeans, later Schwarzschild

* includes improved membership determination and chemical

tagging

* preliminary results looks promising!
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