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The Carina Nebula complex consists on several stellar groups, some bound 
and some not, immersed in the Car OB1 association, a unique region to study 
Galactic massive stars. Containing a large number of O-stars, it is the most 
massive star-forming region within 3 kpc of the Sun. Even though the Carina 
nebula harbors hundreds of massive stars, there is no systematic 
spectroscopic analysis of its early-type members.

In this contribution we present results from Berlanas et al. 2022 (in prep) in 
which we created the most complete to date census of massive stars in the 
central part of the Carina Nebula, Car OB1. Thanks to this census and high-
resolution spectra from GES and the LiLIMaRlin library, we obtained a reliable 
distribution of rotational velocities for the O-star population in the GES 
footprint of Carina.
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The census

The Gaia ESO Survey (GES) sample of early-type massive stars in Carina consists of 234 stars. The addition of brighter sources 
from the Galactic O-Star Spectroscopic Survey (GOSSS) and additional sources from the literature, allow us to create the most 
complete census of massive stars done so far in the region. 

The final census contains a 
total of 315 stars, being 17 of 
them in the background and 
four in the foreground.

Of the 294 stellar systems in 
Car OB1, 74 are of O type, 
214 are of non-supergiant 
B type and 6 are of WR or 
non-O supergiant (II to Ia) 
spectral class. 

Within the sample, we 
identified 18 spectroscopic 
binary systems with an O-
star primary and another 17 
with a B-star primary.

Overall propertiesOverall properties

Massive OB stars include all O-
types and those B2-types or 
earlier for dwarfs, B5-types or 
earlier for giants, and all B 
subtypes for supergiants (I or II 
luminosty classes). Red 
supergiants (RSG), Wolf-Rayet 
(WR) stars, and some B 
subtypes close to the OB-star 
limit (e.g. B2.5 V) are also 
included in the census for 
completeness.

NOTE THAT ..NOTE THAT ..

GES + GOSSS 
+ GOSC + other 
sources

GES + GOSSS 
+ GOSC + other 
sources
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The census

The observed CMD and completenessThe observed CMD and completeness

We are missing very few or even no low/moderate O-type systems in Car OB1 within our footprint in our sample. The 74 Car OB1 
O- type systems in this paper are the largest nearly complete sample of objects of that spectral type in any part of a Galactic OB 
association

O and B stars are separated 
in the CMD, with the O stars 
mostly above the average age 
30 kK extinction track for   
R

5495
= 4.5 and the B stars 

below it. This is an indirect 
confirmation of the quality of 
the spectral classifications. 

The separation is not perfect 
but it is not expected to be for 
several reasons: B giants and 
supergiants (plus some early B 
+ early B binaries) are 
expected to be above it and 
late O-dwarfs near the ZAMS 
below it.

In addition to that main 
sequence, a significant 
population of red stars 
is present. 

We estimate that our 
sample is around 90% 
complete for low to 
moderate extinction O 
and early B systems. 

Furthermore, the 
location of the 19 green 
stars, all of them below 
the 30 kK extinction 
track, suggests that 
those missing objects 
are likely early-B stars.
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The distribution of rotational  
            velocities

Line-broadening characterizationLine-broadening characterization

GES + LiLiMaRlin 
High-Res spectra
GES + LiLiMaRlin 
High-Res spectra

In order to obtain a reliable distribution of 
rotational velocities for the O population in 
Carina, high-resolution spectroscopy for 
the maximum number of O stars in the 
census is required to reach low rotational 
velocities and better disentangle the 
macroturbulence broadening.

We used iacob-broad, a tool that combines 
Fourier Transform and the Goodnest-of-
fit  methods to derive rotational velocities 
for the sample of O and B0 stars of our 
census for which high-resolution spectra is 
available.

Si III 4552 and O III 5592 diagnostic lines 
were prioritized. In case none of them are 
present, we use the nebular free or weakly 
contaminated He I lines (He I 4387, 4471, 
4713). Only when the He I lines are weak or 
too noisy, we then rely on He II 4542.

We find a correlation between 
rotational index from spectral 
classifications (using the MGB 
tool) and derived projected 
rotational velocities, confirming 
the higher rotation index the higher 
rotational velocity.
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The distribution of rotational  
            velocities

The distribution is very similar for both, a general sample 
of Galactic O stars and those in 30 Doradus, showing a 
bimodal structure although a shorter tail of fast rotators is 
found in Carina. However, it can be explained by considering 
the relative small size of our sample and the young age of 
Carina, which may imply insufficient time for binary 
interactions to produce such an extended tail of fast rotators.

We obtained the distribution of rotational 
velocities for a sample of 38 O stars, 22 
of them observed by GES and 16 
observed by LiLiMaRlin-OWN. This 
number represents a 68% fraction of 
the total known population of 56 
single O-type stars present in our 
census, providing us with a 
representative distribution of rotational 
velocities for the O-star population in 
Carina.

We found the low velocity peak at 60 
km s−1 and a tail of fast rotators above 
200 km s−1, as expected from previous 
results in other surveys. We observe an 
evident lack of stars in the 75-100 km s−1 
bin, but it is highly attenuated when 
adding the sample of B0 stars.

vsini distribution for the O-star 
population of Car OB1

vsini distribution for the O-star 
population of Car OB1
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The complete study will be published soon (in prep.):
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