Revealing the outskirts of Milky Way analogs
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RESEARCH FOCUS AND SAMPLE OVERVIEW

WHY MILKY WAY ANALOGS?

The high fraction of massive bulgeless galaxies in the
nearby Universe, like the Milky Way, challenges the ACDM
model.

To understand the merger history of giant spiral galaxies, it
is essential to study (i) their outer features like tidal tails and
streams, which indicate past mergers, and (ii) the accreted
mass fraction in their stellar halos, providing insights into

past events and environment.

To test the robustness of ACDM, the BEARD (Méndez-Abreu
et al. in prep.) project uses multi-facility observations to
study the formation of Milky Way analogs. Among other
scientific objectives, BEARD aims at unveiling the merger
history of bulgeless disc galaxies to explain how they
survive in a ACDM Universe.
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Fig 2. Color image of the BEARD galaxy NGC2543
using the SDSS g and r bands.

Our sample includes ~50 Milky Way analogs observed
with deep photometry from the Isaac Newton Telescope
(ORM), reaching surface brightness depths of 28-31 mag/
arcsec? (3 0, 10 x 10 arcsec?) , allowing us to detect faint
features essential for understanding their mass

Fig 1. Color image of the galaxy
NGC521 using the SDSS g and r bands.

assembly.
N y
Soq 0 An extended PSF needs to be built to make
. sk g govoo corrections for each field of the sample. Once the PSF has been
§ : °*T o modeled, it can first be used
© 1 Inner Hence the need of cataloging and selecting to subtract the scattered
gk | | stars, using the Gaia DR3 catalogue. light from stars. This will
O | Subinfermediate < reveal low-brightness
i _ Cntergrediat For the internal parts it is essential to select structures that lie beneath
ERS : stars that are not saturated, and that are as it. And it will reduce the
= 1) %ee° point-like as possible. contaminant light around
§ 12__ O Gai;l de.tec.:iions ®@ P . Outer 10—1 § 3 the galaXY.
B Parallax filter @ o © :___\ ;cé g
Point source branch RN = =
g, ] ) N, 5|
- - log(()galf su?l.lSradiuslth]) - lﬁ \\ % ; But the outer par.t sof the ga.\IaXV
= v are also contaminated by light
Fig 3. Diagram of the magnitudes and half g 10™¢  Tnner N Outer e e e, e e e e
sum radii of the stars in the NGC3810 field. % \\ removed using the extended PSF
S 07k T, and a deconvolution algorithm.
. e : >
At least 4 magnitude ranges are Z \\\
needed, built from stars, as we move of S~ The methodology to carry out
outward from the PSF center [1],[2].[3] 107F Sao these corrections will be available
e TS in Golini et al. in prep, Ruiz-
o ] YT T 0 100 1000 Cejudo et al. in prep and de la
N \\ Radius (arcsec) Rosa et al. in prep. ) |
Fig 4. Extended PSF of the NGC3810 field, F1g 5. Color images of the galaxy NGC3810.
L separated by its components. L Original image on the left, corrected image on the right.
J J

e A

WHAT IS NEXT?
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Fig 6. SB profile of NGC3810 in the SDSS g band.
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