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MASGOMAS Project: 
Two new obscured, massive and 

 young Galactic clusters 



RSGC1	
  (Figer	
  et	
  al.,	
  2006,	
  	
  
Davies	
  et	
  al.	
  2008)	
  



Massive clusters 
•  Catalogues such as 2MASS, DENIS, UKIDSS or VVV have 

boosted the search for massive clusters in the MW 
•  However, we still expect a larger number of massive clusters 

(Hanson, 2008; Ivanov, 2010) 

•  And an even larger number of intermediate mass clusters 



MASGOMAS search 
•  MAssive Stars in Galactic Obscured MAssive clusterS 

–  A project initially started as a preparation for EMIR@GTC 
–  Search for OB obscured clusters (not necessarily with RSGs) 
–  Identify OB stars for follow-up spectroscopy 

•  Beta phase: Systematic search of massive cluster candidates in a 
small area: 
1. Using 2MASS photometry. 
2. Photometrical cuts to favour OB-type star candidates: 

•  Redenning free parameter QIR used to select OB-type 
star candidates. We adopt Rieke’s law, resulting in  

•  (J-KS)> 1.3 : Clear foreground stars. 
•  KS: Threshold magnitude to allow over-density 

detection +  LIRIS@WHT spectroscopic limit           
(Ks < 12.5, empirical). 

  
QIR = (J − H )−

EJ−H

EH−KS

(H − KS ) = (J − H )−1.7(H − KS )



•  Once we have filtered the 2MASS 
catalogue, we looked for over-
density of OB-type candidates. 

•  The number of OB-candidates  is 
compared with that of the 
surrounding control field. 

MASGOMAS search 



Masgomas-1 
(Ramírez-Alegría, Marín-Franch & Herrero, 2012, A&A 541, A75) 

•  RA=282.568°, dec=+0.352° 
 l =33.11°, b=0.422° 

•  Once we have our candidate we use 
LIRIS@WHT (FoV: 4x4 arcmin2 ; 0.3´´ pix-1 

–  NIR photometry of the candidate and 
control field 

–  Target selection (mask design) 
–  Target MOS (and LS) spectroscopy 



•  Object undetectable using visual photometry. 

Masgomas-1 

LIRIS NIR photometry 



•  Object undetectable using visual photometry. 

Masgomas-1 

LIRIS NIR photometry 



Masgomas-1 
•  Spectroscopic follow up for 28 

stars with LIRIS; R~2500 
–  OB-type candidates 

observed with MOS. 
–  RSG candidates observed 

with LS. 
–  Stars grouped by 

magnitude. 

•  Spectral clasification 
comparing with similar 
resolution near-IR spectral 
catalogues (Hanson et al, 1996, 
1998; Meyer et al., 1998; 
Wallace & Hinkle, 1997) 

• 17 stars classified as O9-B1V, 4 as SGs (3 M SGs, 1 A2I), 1 AV, 6 RG 
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Masgomas-1 
•  17 were classified as OB-type stars between O9V and 

B1V. 
•  4 as supergiants (1 A2I, 3 MI). 
•  1 as an A-type dwarf (foreground)  
•  6 as late type giant stars (foreground) 
•  We have estimated individual distances and 

extinctions by comparison of observed and intrinsic 
colors and absolute magnitudes (Cox, 2000) using the 
spectral types we determined. 

•  Individual distances of massive stars are compatible 
with a single cluster distance of 3.53 ± 1.48 kpc. 



Masgomas-1 
Distance, mass and age 

(Ramírez-Alegría, Marín-Franch & Herrero, 2012, A&A 535, A8) 
•  Individual distances and extinctions were 

derived from intrinsic colors and 
magnitudes (Cox, 2000; Tokunaga, 2000) 
for the spectral types we determined 

–  Individual distances are consistent with a 
cluster distance of 3.53±1.48 kpc 

•  Mass estimate using the CMD (Hidalgo et 
al. 2008): 

–  Kroupa fit to the stellar population, 
after substraction using a control field. 

–  Total mass estimated of 1.94·104 M 
(lower limit) 

•  Cluster’s age estimate: 
–   RSG’s population indicates an age 

between 6.5 and 10 Myr. 
–   Earliest dwarf star in the cluster 

(O9V), sets an upper age limit of 10 
Myr. 

–   Masgomas-1 age is estimated in 8 
Myr. 



•  Located in the same direction as Masgomas-1 (i.e. Scutum-Centaurus arm’s base). 
•  Angular extension of 5x10 arcmin2.. Twice LIRIS FOV. 

Masgomas-4 
(Ongoing work) 



Masgomas-4 
• 	
  21	
  stars	
  observed	
  with	
  MOS	
  

• 	
  10	
  classified	
  as	
  OB	
  type	
  	
  
• 	
  8	
  as	
  AFG	
  dwarf	
  stars.	
  
• 	
  3	
  as	
  giant	
  stars.	
  

• 	
  We	
  have	
  esKmated	
  individual	
  
distances	
  and	
  exKncKons	
  as	
  done	
  
for	
  Masgomas-­‐1.	
  
• 	
  Mean	
  distance	
  values	
  of:	
  

• 	
  1.8	
  kpc	
  (field	
  A)	
  	
  	
  
• 	
  2.0	
  kpc	
  (field	
  B)	
  

Red: field A; blue: field B 
Circles: OB type; triangles: AFG type; squares: Giant stars 

• The	
  earliest	
  star	
  (with	
  spectral	
  
classificaKon)	
  sets	
  an	
  upper	
  age	
  
limit	
  of	
  10	
  Myr.	
  

• 	
  Kroupa	
  fit	
  (and	
  integraKon)	
  
sets	
  a	
  lower	
  mass	
  limit	
  of	
  
2.19·∙103	
  M 	
  	
  



Masgomas-4 

• 	
  C-­‐C	
  diagrams	
  show	
  the	
  same	
  
exKncKon	
  law	
  for	
  both	
  field	
  A	
  and	
  B	
  
• 	
  Rieke	
  exKncKon	
  law	
  

• 	
  BUT…	
  field	
  B	
  has	
  an	
  excess	
  of	
  
red	
  sources(stars	
  in	
  formaKon).	
  
• 	
  Methanol	
  and	
  ammonia	
  
masers	
  reported	
  for	
  field	
  B.	
  
• This	
  suggests	
  that	
  star	
  
formaKon	
  started	
  later	
  in	
  B	
  or	
  
that	
  extends	
  more	
  over	
  Kme	
  
• No	
  	
  evidence	
  (for	
  the	
  
moment)	
  of	
  induced	
  SF	
  	
  

A 

B 

control 



Conclusions 


