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CHARA 6 X1 M INTERFEROMETRY

The first direct image
of a main-sequence star

other than the Sun ... i1s a Be star




Many (-50%?)
display variability

Be stars (I

Non-supergiant (lI-V) B-type stars

Have had Balmer emission lines,
episodically from days to decades

IR free-fee emission from flattened
circumstellar gas envelope/disk

e Rapid rotation (CBe)

e Radiation-driven winds

e Non-radial pulsation

e Flare-like magnetic activity

* Binary interaction




Gravitational darkening

High rotation produces an oblate shape
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Higher luminosity Lower luminosity

: : . Archernar, B6 Vep. Models based on VLTI data.
Bri 9 hte ning Da rke ning Polar axis inclined 50° from the line of sight.

https://www.eso.org/public/images/eso0316c¢/
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FIRST INVESTIGATION - 2015 - 2017

Proper motion separation
of Be candidate stars

Sabogal et al. (2005) MNRAS, 361: 1055
Sabogal et al. (2008) A&A, 478: 659

Sabogal et al. (2014) PASP, 126: 219

SPM4 Catalogue, Girard et al. 2011, AJ, 142:15
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Variability selected Be candidate stars
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Abstract

We present a proper motion investigation of a sample of Be star candidates towards the Magellanic
Clouds, which has resulted in the identification of separate populations, in the Galactic foreground and in
the Magellanic background. Be stars are broadly speaking B-type stars that have shown emission lines in
their spectra. In this work, we studied a sample of 2446 and 1019 Be star candidates towards the Large
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 Red Be candidates are contaminants, probably Milky Way red giants.

Paul et al. (2012): enigmatic subgroup of red Be candidates in the LMC
should be analyzed spectroscopically.
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* Very precise proper mo
!

LET US TAKE A LOOK
e Parallaxes




| Sample of Be candidates toward the MCs

Original Be candidates
(Sabogal et al. 2005, Mennickent et al. 2002)

Cleaning for repeated entries (<2”)

Matched with GAIA DR2
(lowest posmag_ranking)

With pix, pmra & pmdec




Getting the right crossmatch

LMC Be x GAIA DR2

LAl < 4
nBest < 4"

posmag ranking
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https://arxiv.org/pdf/1804.09376.pdf

Negatve parallaxes




We are looking for the ugly ones ...

 Rejecting negative parallaxes:

e L oose about 50% of the MCs stars!

e MCs stars can be recognized by their
poorly measured parallaxes!

e LMC =50 kpc=0.020 mas.

e SMC =60 kpc =0.017 mas.

* We are lucky: Proper motion of the MCs can be easily measured.

e Careful: In this dataset, rejecting poorly measured proper motions systematically
rejects poorly measured parallaxes.




A clean sample for a good mean
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LMC SM(C1
1853 stars 3638 stars

pix -0.015 = 0.081 -0.024 = 0.075

7 pmdec: 1.865+0.250%x

pmra 1.865 = 0.250 0.681 = 0.201

pmdec 0.301 = 0.306 -1.220 = 0.140




Normalization of data

datum — population mean
datum norm - —"—"(FF——""—"——

datum error

When data dispersion dominated by
measurement errors, normalization takes
into account their effect.

Normalized data should follow a N(0,1)
distribution.

If dispersion </> 1 then data individual
errors are over/under-estimated

LMC SM(C1
1853 stars 3638 stars

-0.029 = 1.526 -0.028 = 1.535

-0.044 £ 2.859 0.037 = 1.989

0.037 £2.713 0.019 = 1.794




LMC normalized data - for all stars
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datum — population mean
datum -

Standardizatiﬂn Of data datum error

LMC1 SMGT

Normalized data show underestimation 1853 stars 868 stars

of individual stars errors.
-0.029 = 1.526 -0.028 = 1.535

Multiply the individual errors by the
corresponding scale to “standardize” -0.044 = 2.859 0.037 = 1.989

the normalized data.
0037 =2.713 0.019=1.794
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parallax / mas
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Final best samples: LMC = 2104 stars
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Final best samples: SMC = 971 stars
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30” x 30”
Reid & Parker (2012)
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Spectroscopically confirmed Be stars

in our MCs samples

————————




Be confirmed stars in the MCs

e Compilation of various references and
databases found in the literature:

e Martayan et al. (2007, 2010)
e Paul et al.(2012) 41 56
e Reid & Parker (2012)

e Cieslinskietal.(2013) All Be confirmed stars

e Sheets et al. (2013) belong to the M.agellanic Clouds
Chi<10
e BeSS database
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Credit: Bill Pounds
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Infrared magnitudes of the Be star candidates

in our MCs samples
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VIEIRA ET AL. (2020), SUBMITTED TO MNRAS

The result

 Blue Be candidates are truly Magellanic objects and
have near-infrared colors as expected for Be stars.

e Red Be candidates are contaminants, probably Milky

Red Be c Red Be stars
° Buéicy..r.e Wegz::c.ll in the
e A population of bona fide Magellanic red Be Mage11anic Clouds

candidates in both Clouds.

e 6 bona fide Magellanic red spectroscopically
confirmed Be stars towards the LMC and 3 reddish
ones in the SMC.

Paul et al. (2012): enigmatic subgroup of red Be candidates in the LMC

should be analyzed spectroscopically.




| —
There are red Be confirmed and candidate
stars in the LMC, and may be? a smaller

|

| and/or less red population in the SMC.

Metallicity?

Dust?

Nearby red companion?




Thanks

Katherine Vieira, INCT, UDA. November 2020.
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