Spectroscopy fine-tuning: the last step of

machine-learning approach for UDGs
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Relative new objects, just ~100

spectroscopically confirmed in
the field, to date.

LSBG

UGC 1230

Low surface brightness galaxy (LSB)

(1]
LSBGs

galaxies with an average r-band
surface brightness (g >23 mag
arcsec?) below typical level of

the night sky.
(Martin et al. 2019; Junais et al. 2023)

{1} (Martin et al, 2019) Image credit: [1] McGaugh 2021,[2] V. Dokkum, Abraham

Ultra Diffuse Galaxy (UDG)
(3 times larger than the previous plot)

UDGs (2]

subclass of LSBGs presenting
extended half-light radii

I, /2>1.5 kpc and a central
surface brightness

#, > 24 mag arcsec™ in the
g-band. (van Dokkum et al. 2015)
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UDGs candidates confirmation

e Candidates(~27.000 LSBGs including UDGs)
selection from catalog built using a Machine

Learning pipeline on Dark Energy Survey
(DES) samples.

e LSST era: on 18.000 deg?, ~100k LSBGs
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DES-177521435 DES-283075846 DES-142528427 DES-199491833 DES-216602186 DES-217352898 P Proposal accepted for 22 UDG Candidates,
observed 14.

DES-220746374 DES-346364731 DES-262073487 DES-261775966 . DES-63527438 DES-150607882 Large Binocular Telescope
- . e Observatory(LBT)/The Multi-Object Double

Spectrographs(MODS).

DES-112062114 DES-116944307 DES-315275647 DES-330093875 DES-332393749 DES-331218165

Mostly Blue UDGs in the field.

DES-208463768
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DES-112231126 DES-159109120 DES-163755528 Relative new Objects, just ~4O
| spectroscopically confirmed in the field, to
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UDGs space UDGs in the main
sequence

25.4 .13 .11 @ LBT/MODS sample (Vanzanella et al, in prep.) {1}
— @® LBT/MODS UDG (Vanzanella et al, in prep.)
‘T‘ 24, UDG selection (van Dokkum+2015)
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Hundreds many other applications

° From DES to KiDS: Domain adaptation for cross-survey detections of low-surface-brightness
galaxies. Hareesh Thuruthipilly, Krzysztof Lisiecki, Junais, Katarzyna Malek, Agnieszka Pollo, ...

° DES to HSC: Detecting low-surface-brightness galaxies in the Abell 194 cluster using transfer
learning. H. Thuruthipilly, Junais, J. Koda, A. Pollo, M. Yagi, ...
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Thank you
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Back Up
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. e C(lassification of the sample adapted from Sprayberry
Giant LSBG et al.(1995); Hagen et al. (2016).

e The squares symbols represent the value of the disk fit

19 1 ) Pl inner for the inner part of the galaxies and the cross symbols
P . = NGC0991 for the extended UV region.
m NGC1042
< o NGC1051
2 BB e The blue line distinguishes the Low Surface Brightness
w0 - . . o
< - M galaxies (LSB) from the Giant LSB (GLSB) galaxies.
2 Joesio |
E 241 a1 e The orange line, the Freeman (1970) value (21.65
:.E- ’s | ag.arcsec—2), separates the high surface brightness
. (HSB) galaxies from the LSB galaxies.
= e In order to compare with the data of Sprayberry et al.

0.0 0.5 1.0 15

R (1995); Hagen et al. (2016); McGaugh & Bothun

(1994) (black dots) calculated with HO = 100 h km

"Characterizing the outer disk of eXtended-UV s—1Mpc—1 we corrected the Scale Length with h-1.

galaxies in the optical domain with deep surveys".
Bernaud et al. 2025.
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