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Distribution of massive clusters in the Milky Way
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MASGOMAS

A project initially started as a preparation for EMIR@GTC
Search for OB obscured clusters
|dentify 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 AUTOPORP (friends of
friends algorithm)

Cluster Phase  Characteristic Reference Notes
G61.48+0.09 A Known clusters Marin-Franch et al. 2009

NGC 7538 Puga et al. 2010

Sh2-152 Ramirez Alegria et al. 2011

MASGOMAS-1 B Automatic star selection;  Ramirez Alegria et al. 2012 1.94 x 10° M,
MASGOMAS—4 cluster candidates Ramirez Alegria et al. 2014 2.19 x lO3Mo

selected by eye.

MASGOMAS-6 C Automatic cluster Ramirez Alegria et al., in prep.  Presented in this work.
MASGOMAS-10 candidate selection. Riibke et al., in prep. Presented in this work.




MASGOMAS Phase A example: G61.48+0.09

2 emission-line stars’
6 OB stars

12 G-K stars
M=15x10° Mg




. T
; LSQ;;\

MASGOMAS-1 MASGOMAS—1 (ring)

lllll'l_llllll llllllllll‘l
L .

M

IIIII'I_IIIIII _llllllll‘llll,lT_

4 7 v

NN
N
1L1®1
T

be B EIR

(J-H)
c = N
[RRERSRRLENERREE RRRRY|
(J-H)
C = W

|E RN

IIIIIIIIAIIIIIIIII
lllllllllllllllllllll
lllllllllllllllll

[FERREREERANRRTE A
K
o
|III|III|J|||I]||I
IIllIIlllIIIlIIIlIlIl

l‘l.l.lllllllll

o 2z 4 6 o 1 2 o 1 2
(J-Kg) (H-Kg) (J-Kg) (H-Kg)

0.45
0.4
0.35
0.3
D.25

0.4

L III LI
IIIIIIIIIL
llllllllllr

111 IIl 11

0.35

0.3

T II TTTI
11 Ill (I
JIIIIII[III
1llllllllll

11 I | 11 1

I 1 1 1 I 1 |
2B2.5 282.8

282.5 2B82.8




3 M I stars

1 Al star

17 OB star$
1AV star

6 G-K V-IIIj

M = 2x104




LIRIS limit |

D.and N,
are
arbitrary
parameters
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B MASCA 2.0: MASGOMAS Automatic Search of Clusters Algonthm?
., D

NS k .
Generate random fields with different stellar densities

(10x for each density)
2. For a given density, search for apparent clusters with

different (D, , N,;.)
determine the largest D, for

3. For each density and N_.
which no apparent cluster 1s found

4. Determine the stellar density of the observed field

N....) to search for

5. Use different combinations of (D,

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

(D, , N,;,) combinations



! MASCA 2.0: MASGOMAS Automatic Search of Clusters Algorithm

8000 stars in a 6°x6° field
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Number of OB associations

| MASCA 2.0: MASGOMAS Automatic Search of Clusters Algorithm
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# of detections

# of detections

Test I; simulated MASGOMAS-1 clusters
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Test II: simulated clusters with different densities

NUMBER OF CANDIDATES DISTRIBUTION
30_ T T ', T :
o J
25F f 3
- /’
r— étors /
20 tars / -
C tars /
: Stors /
15 tars // | _
[ f 1/
10F ,_',.«/ -
L Y
oL e 1 1 1 1
0.0 0.5 1.0 1.5 2.0
Ds [arcmin]
NUMBER OF CANDIDATES DISTRIBUTION
25[ ' ' T ' ]
- r -
, ]
[ | ]
G’ S Stars ; 1
4 Stars , , ]
! 5 Stars 1 ' P
3F ---b Stars // P
— 7 Stars / ; LA -
1of Va6 S i
E N . ) ’
5 - / il >,L__'______.’::_' ....... Nl
ol //
0.0

Galactic b

8000
Y]
@
4 3 2
Galactic |




N

JR—

Galactic
)

LA

-
-
-
v
—
-

o ©
i/MASCOMAS- 10

35

-c.

34

NASGOMAS- 1
: [-]

33

Galactic 1

kY.




N
%
O
O
. -
o
O
ge;
pa—
O
O
-+
O
O
)
O

Galactic & (degrees)

3.0
1.5

0.0

—1.2
—3.0

3.0
1.5

0.0

—1.5
—3.0

Rubke et al., in prep.

Galactic 1 (degrees)

IR RPCI S :

?>8§’o&°° 04’40 o0 ARE . ¢ llooo o . § b ©° <
20 30 40 50

Calactic I (degrees)

e —_— S—

N ¢ N

é«p . ooo o % o% g

- e N R i
60 /70 80 90



MASGOMAS-10
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LIRIS

Spectra for MASGOMAS—10
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MASGOMAS-10
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MASGOMAS-10
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MASGOMAS-10
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MASGOMAS-10
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Future Work 9
A .\\" .

* Finish the reduction of MASGOMAS-10 (H-band!) '
— Clarify the cause for the relatively low S/N

— Check the variability seen 1n some spectra

e Confirm MASGOMAS-1 nature

— Is 1t really a very massive cluster/association ?
* Explore in detail MASGOMAS-4 and MASGOMAS-6

* Explore the cluster candidates in the MASGOMAS
North catalog



