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Massive clusters in the Milky Way 

Evolution of known massive clusters in the Milky Way 



Sagitarius 

Crux 

Cygnus 

Orion 

Perseus 

Scutum 

Carina 

Norma 

NGC 3603 

Quintuplet 
Arches 

Cyg OB2 

Westerlund 1 

Tr14+16 

RSG2    RSG1  

RSGC3 
Alicante 7, 10 

Center 

Westerlund 2 

Alicante 8 

Distribution of massive clusters in the Milky Way 

Accessible from La Palma 

Masgomas-1 

Mercer 30 



MASGOMAS  
(MAssive Stars in Galactic Obscured MAssive clusterS) 

A project initially started as a preparation for EMIR@GTC 
Search for OB obscured clusters  
Identify OB stars for follow-up spectroscopy 

   
• Phase A: Selection by appearance from the 2MASS catalogue 
• Phase B: Selection based on 2MASS photometry and color cuts to search 
for overdensities of OB star candidates  
• Phase C: Automatic search for overdensities with AUTOPOP (friends of 
friends algorithm) 



MASGOMAS Phase A example: G61.48+0.09 

2 emission-line stars 
6 OB stars 
12 G-K stars 
M ≥ 1.5 × 103 M! 



MASGOMAS Phase B example: MASGOMAS-1 



MASGOMAS Phase B example: MASGOMAS-1 
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Klaus Rübke IR Observations and analyses of Obscured Massive Stars and Clusters

MASGOMAS-1 
3 M I stars 
1 A I star 
17 OB stars 
1 A V star 
6 G-K V-III stars 

M ≥ 2×104 M! 
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MASCA 1.0: MASGOMAS Automatic Search of Clusters Algorithm 

Ds and Nmin 
are 

arbitrary 
parameters 

All stars in catalog 
(2MASS, VVV…) 

Only stars that 
passed the 

photometric cuts 

LIRIS limit 



MASCA 1.0: MASGOMAS Automatic Search of Clusters Algorithm 



MASCA 2.0: MASGOMAS Automatic Search of Clusters Algorithm 



1.  Generate random fields with different stellar densities 
(10x for each density) 

2.  For a given density, search for apparent clusters with 
different (Ds , Nmin) 

3.  For each density and Nmin determine the largest Ds for 
which no apparent cluster is found 

4.  Determine the stellar density of the observed field 
5.  Use different combinations of (Ds , Nmin) to search for 

cluster candidates 
6.  Select those candidates that appear for more than one 

(Ds , Nmin) combinations 

MASCA 2.0: MASGOMAS Automatic Search of Clusters Algorithm 



8000 stars in a 6ºx6º field 

MASCA 2.0: MASGOMAS Automatic Search of Clusters Algorithm 



8000 stars in a 6ºx6º field 5000 stars in a 6ºx6º field 

MASCA 2.0: MASGOMAS Automatic Search of Clusters Algorithm 



Blue: MASGOMAS-1 
Red: Mercer 30 

MASCA 2.0: MASGOMAS Automatic Search of Clusters Algorithm 



Test I: simulated MASGOMAS-1 clusters 

Test II: simulated clusters with different densities 

MASCA 2.0: MASGOMAS Automatic Search of Clusters Algorithm 



MASCA 2.0: MASGOMAS Automatic Search of Clusters Algorithm 



MASCA 2.0: MASGOMAS Automatic Search of Clusters Algorithm 

Rübke et al., in prep. 
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MASGOMAS-10 

EMIR 

0.8” slit 
R≥ 3000 

Texp= 4.2h 
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Future Work 

•  Finish the reduction of MASGOMAS-10 (H-band!) 
– Clarify the cause for the relatively low S/N 
– Check the variability seen in some spectra 

•  Confirm MASGOMAS-1 nature 
–  Is it really a very massive cluster/association ? 

•  Explore in detail MASGOMAS-4 and MASGOMAS-6 

•  Explore the cluster candidates in the MASGOMAS 
North catalog 


