; The O”g'ns Of Be Stars

Investlgatlng the Intra- cluster

Enwrcnments of NGC 663 and NGC 7419
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The. Orlglns of Be Stars: -

Investlgatlng the Intra cluster ‘
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Motivation: Be Stars /ng «»»\/

LO\N

Main Sequence B-type stars.

3ail5 Mo
Usually, broad photospheric lines. Rapid rotation
Loss of spherical symmetry”

H-emission lines, mild near-IR excesses. P I

Variable in all timescales.
The stars forms and d|SS|pates decretlon dISkS

(e.g. Review by Rivinius et al 2013) Timescales months/years.



Motivation: Be Stars

Be stars are excellent laboratories to study :

® Physics of extreme stellar rotation.

® Accretion/decretion disk processes.

Projected Veq [Km/s]
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Are these rare objects?
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Motivation: Be Stars

Be stars are excellent laboratories to study : Are these rare objects?
® Physi - 700 fisttg T~
Physics of extreme stellar rotation. Ammlcs ot al. 2012
—, 600 r BRqyer and Zorec 2012
E MNang et al. 2010
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® Accretion/decretion disk processes. = \\
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In some Open Clusters, 40% of early B stars are Be. 0
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Motivation: Be Stars

Some Open questions
How Be stars acquire their rapid rotation.

Binarity? Large initial angular momentum content?

Mechanisms involved in the formation and evolution of the disk
Stellar Winds? Pulsations? Stellar activity? Binarity? Others?



Goal: Improve our knowledge of Be Stars

Understand the characteristics of

Compare the intra cluster medium of clusters rich in Be stars and
those of similar age and composition where Be stars are not
abundant.

Start with the OCs with largest amount of Be stars: NGC 663

—_—
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Are"all stars of the cluster embeded there? .

'Are all cle-stersrr_ich in B& stars ke this one?
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The ISM n-the region around NGC Il€|>63 oS Bw o
did not seem t& have anything special...

NGC 688: uramulo rico en estrellas Be o
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Studying the interstellar medium to look for relics of triggered star
| formation among stellar clusters
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Intra Cluster Medium of NGC 663

Dust reddening in the direction of
sight

https://irsa.ipac.caltech.edu/applications/DUST/

WIDELY USED IN LITERATURE.

dec [7]

Stars P>0.5 of NGC 663
(Cantat Gaudin 2018).

Galactic dust extinction from Schlafly and Finkbeiner
(2011)
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https://irsa.ipac.caltech.edu/applications/DUST/

Intra Cluster Medium of NGC 663

Dust reddening in the direction of
sight

https://irsa.ipac.caltech.edu/applications/DUST/

WIDELY USED IN LITERATURE.

dec [7]

These E(B-V)irsa values can not be
used as tabulated, derived from
integration of dust column

Galactic dust extinction from Schlafly and Finkbeiner
(2011)
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https://irsa.ipac.caltech.edu/applications/DUST/

We use this quantity as a feature

Intra Cluster Medium of NGC 663

E(B-V) de IRSA-DUST

We assume that stars close
in angular distance having
similar tabulated E(B-V)irsa,
are equally affected by
interstellar matter

: 1

to cluster the data and then
deredden each group.

Galactic dust extinction from Schlafly and Finkbeiner

(2011)
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Intra Cluster Medium of NGC 663

a0

We use ML dimensionality reduction
(t-SNI.E) methoc!s to group f;ta.rs ol T'
according to their characteristics.
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dec[®]

Intra Cluster Medium of NGC 663
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Intra Cluster Medium of NGC 663
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Reddening Isochrones

Isochrones of 10 to 100 Myr in Gaia system Reddened Gaia Isochrones
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Isochrones Ekstrom (2012) = G-V=Ff(V-I1), Gs-Gr=g(V-I) .

https://gea.esac.esa.int/archive/documentation/GEDR3/Data_processing/chap_cu5pho/cu5pho_sec_photSystem/cu5pho_ssec_photRelations.html
See also Riello et al. 2021.


https://gea.esac.esa.int/archive/documentation/GEDR3/Data_processing/chap_cu5pho/cu5pho_sec_photSystem/cu5pho_ssec_photRelations.html
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Test in Pleiades

Pleiades. Gaia DR3. E(V-1)=0.1. Age = 1052 yr

2r I I i I I 1

GENEC Isochrone
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The reddened
iIsochrones provide an
adequate fit of Gaia
DR3 data.



Dereddening NGC 663

Isochrones of 10 to 100 Myr in Gaia system Reddened Gaia Isochrones
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Isochrones Ekstrom (2012) = G-V=Ff(V-I1), Gs-Gr=g(V-I) .

https://gea.esac.esa.int/archive/documentation/GEDR3/Data_processing/chap_cu5pho/cu5pho_sec_photSystem/cu5pho_ssec_photRelations.html
See also Riello et al. 2021.


https://gea.esac.esa.int/archive/documentation/GEDR3/Data_processing/chap_cu5pho/cu5pho_sec_photSystem/cu5pho_ssec_photRelations.html
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Dereddening NGC 663
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Ay JE(V-1)

R=

Group 4. E(V-1) = 0.77, R = 2.10
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For the 24 Groups, we found E(V-I) and R=Av/E(V-I)
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RESULTS
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R = Av JE(V-1)

RESULTS

Stars with G = 16. E(V-I) = 0.94, R = 2.15
: : : : : : 25 Mean value E(V-1)=0.94 compatible
with literatura (Pigulski, 2001, Pandey 2005).

Mean value of R=Av/E(V-1)=2.15, smaller than
Normal ISM value (R = 2.48)

Considering E(B-V)=0.8 — Av = 2.53 E(B-V)

— R value due to small size dust particles ?

THE PROCEDURE PROVIDES RELIABLE DATA!

05 06 07 08 0.9 1 1.1
E(V-1)
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http://www.robgendlerastropics.com/
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