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Introduction

• The Magellanic Clouds have been a triple system with MW 
for at least 1Gyr (e.g. Bekki&Chiba05) 

• Their proximity allows us to study in detail important 
properties of galaxies (such as the star formation history, 
luminosity functions, IMF etc) 

• These systems contain very rich star clusters at a wide 
rage of ages (e.g. Hodge61, Olsen+98, Glatt+10, 
Pietrzynski & Udalki00, Nayak+16) 

• Various authors attempted to study their SFH (e.g. Olsen
+98, Harris & Zaritsky01)
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Introduction II
Bica+08

3740 star clusters
Glatt+10
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Introduction III

Glatt+10
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Introduction IV

Nayak+16

• 1072 clusters (from Bica+08), 
using data from OGLE-III 

• They estimate the ages using a 
semi-automated quantitative 
method
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Goals

• To create an completely automated method 
to detect over-densities in nearby galaxies 

• To use an automated fitting code to 
estimate the ages of these clusters 

• To study the star formation history of the 
galaxies as well as the luminosity functions 
and IMF of the clusters 
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Sample
• We start from the Large Magellanic Cloud 
• We use archival data from Simons+14, SUMAC, MCPS, 

MCELLS, SAGE, and Herschel Heritage 
• Our sample comprises: 

• Ultraviolet: GALEX, SWIFT (coverage 7.5x7.5o of LMC) 
• Optical: Las Campanas, CTIO-Hα  
• Infrared: Spitzer, Herschel  
• Radio: CO(1-0), HI (mom-0 & velocity maps)

GALEX

SWIFT

SPITZER/IRAC SPITZER/MIPSCTIO-Hα
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Separation of minimum spanning tree

Voronoi tessellation

Nearest neighbor

Simulated clusters

Star counts

Simulations by Schmeja10
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Separation of minimum spanning tree

Voronoi tessellation

Nearest neighbor

Simulated clusters

Star counts

Simulations by Schmeja10
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Identification method

Nregion-of-interest 

Nlocal-background 

Nregion-of-interest 

Sregion-of-interest 
> Σ

Nlocal-background 

Slocal-background 
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Identification method

Nregion-of-interest 

Nlocal-background 

Nregion-of-interest 

Sregion-of-interest 
> Σ

Nlocal-background 

Slocal-background 
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Cluster Simulations

Simulated Cluster (P. Bonfini) Star-count detectionΣ=3.06
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Cluster Simulations

Simulated Cluster (P. Bonfini) Star-count detectionΣ=3.06Σ=2.56
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Cluster Simulations

Simulated Cluster (P. Bonfini) Star-count detectionΣ=3.06

Maximize cluster detections
Minimize detection of false associations

Σ=2.56
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GALEX/NUV
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GALEX/NUV

SWIFT/UVW1
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GALEX/NUV

SWIFT/UVW1

Spitzer/IRAC 3.6
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GALEX/NUV

SWIFT/UVW1

Spitzer/IRAC 3.6

In total we detected  5201 
candidate clusters!
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field star contamination
We use a modified version of the field star  
selection method described in Mighell+96

cluster

field

p=1.00

p=0.35
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SWIFT

Fitting isochrones
Z=0.008 & M=18.5 mag

Code by V. Ramirez (based on Walmswell+13)120 isochrones from G. Bruzual
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SWIFT

Fitting isochrones
Z=0.008 & M=18.5 mag

Code by V. Ramirez (based on Walmswell+13)

pstar-isoc 

120 isochrones from G. Bruzual
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SWIFT

Fitting isochrones
Z=0.008 & M=18.5 mag

Code by V. Ramirez (based on Walmswell+13)

pstar-isoc x pstar-clust 

120 isochrones from G. Bruzual
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SWIFT

Fitting isochrones
Z=0.008 & M=18.5 mag

Code by V. Ramirez (based on Walmswell+13)

pstar-isoc x pstar-clust = pcluster-isoc Π 

120 isochrones from G. Bruzual
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SWIFT

Fitting isochrones
Z=0.008 & M=18.5 mag

Code by V. Ramirez (based on Walmswell+13)

pstar-isoc x pstar-clust = pcluster-isoc Π 

120 isochrones from G. Bruzual

Final sample of ~3000 clusters 
with age estimation
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Baumgardt+13

statistical analysis of previous estimates

SWIFT

Comparisons
Glatt+10

Popescu+12

visual identification of the MS turn-off

comparing cluster colours with MC simulations

R=0.72

R=0.43

R=0.55
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Baumgardt+13

statistical analysis of previous estimates

SWIFT

Comparisons
Glatt+10

Popescu+12

visual identification of the MS turn-off

comparing cluster colours with MC simulations

R=0.72

R=0.43

R=0.55

Asa’d+16

fitting integrated spectra

R=0.93
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results Preliminary
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SWIFT

results II
LMC (everywhere)

LMC (bar)

800Myr

800Myr

Preliminary

125Myr

Latest LMC-SMC interaction ~200Myr ago 
(Yoshizawa+03)

125Myr

500Myr

200Myr

500Myr

200Myr

80Myr

80Myr
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SWIFT

results II
LMC (everywhere)

LMC (bar)

800Myr

800Myr

Preliminary

125Myr

Latest LMC-SMC interaction ~200Myr ago 
(Yoshizawa+03)

125Myr

500Myr

200Myr

500Myr

200Myr

80Myr

80Myr

125Myr
200Myr

500Myr
80Myr

Pietrzynski&Udalski00
125Myr

200Myr

500Myr

800Myr

5Myr

25Myr

Glatt10



Stellar aggregates over mass and spatial scales meeting, Bonn 2016

• We have developed a new, fully automated, method to 
detect clusters in nearby galaxies. 

• We are using the state-of-the-art CMD fitting code and 
isochrones of Charlot & Bruzual (in prep.) to estimate the 
ages of the clusters 

• We compiled a sample of ~3k clusters in the LMC 
• The distribution of ages implies significant SF activity 

(peaking around 125, 200, 500 & 800Myr ago) 

• Perform tests to better constrain the age estimation 
• Completeness tests to study the IMF of the young clusters

conclusions

Preliminary

Accomplished…

Next steps…
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Thanks! 
Danke!



Stellar aggregates over mass and spatial scales meeting, Bonn 2016

1’ ~ 15pc

Nayak+16 sample are 0.20-1.75’
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Zaritsky+04
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