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- e limiting integrated'magnitudes at 50:
me= 27.3 mag ; m;= 28.9 mag; m;= 26.2 mag
Tot. Int. time: 2.5 hrs in g¢&r bands; 1 hr i band

" by the end of the survey (2022), VEGAS will have collected a total of 55 targets,
with a spatial coverage of 110 deg?, spanning halo mass range ~ 1012 to 101> Mo

://[www.na.astro.it/vegas/ VEGAS/Welcome.html
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Project plan & science goals
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Project plan & science goals

VEGAS

Data PI: E. Iodice

management

D-WP1: survey design & observation plan:

* OB preparation P108 (August 2021) /'\
* 2runs in visitor mode (Nov 2021 & Jan 2022)

D-WP2: data reduction:

 data P107 (Oct 2021) E
 data P108 SV (Nov 2021-March 2022)

 data P108 VM (Dec 2021; Feb 2022)




Project plan & science goals

VEGAS

Data PI: E. Iodice

management

D-WP1: survey design & observation plan:

* OB preparation P108 (August 2021) /'\
* 2runs in visitor mode (Nov 2021 & Jan 2022)

D-WP2: data reduction:

 data P107 (Oct 2021) E
 data P108 SV (Nov 2021-March 2022)

+ data P108 VM (Dec 2021; Feb 2022)

D-WP3: data release:

DR1: 2020
DR2 by 2023




Science: context

Interactions
& mergers

ICL

accretion of
small satellites

Study the mass assembly of galaxies in all environments to
constrain their formation within the LCDM paradigm

2.0 3.1 5.3 .4
Stellar Column Density [log M,,, kpc?]
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Science: context, Study the mass assembly of galaxies in all environments to

constrain their formation within the LCDM paradigm

!
T

Stellar Column Density [log M,,, kpc?]

Interactions
& mergers

TNG100| - .

ICL

the low-surface brightness features,
stellar streams, tidal tails, ICL
are the fossil records of the mass assembly process

accretion of
small satellites




Science: which are the observables?

<= morphology
> {0 constraints the processes in the mass assembly history
(1.e. detection ot diffuse halos vs fine LLSB features)

< azimuthally-averaged SB profiles
> (0 set the scales of the different components in the galaxy
(In-situ vs ex-situ)

< color gradients
> (0 derive hints on the stellar populations in the cluster/group

members

< {raction of 1CL

> (0 constraint the look-back time of the mass assembly in
the cluster and/or group of galaxies

<= kinematics & metallicity

> 0 constraint the structure & stellar population



Science: which are the observables?

VEGAS outcomes
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< morphology |

> {0 constraints the processes in the mass assembly history
(1.e. detection ot diffuse halos vs fine LLSB features)
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S-WP1: LSB universe
led by M. Spavone (INAF-OAC) + PhD R. Ragusa

 study of the galaxy’s outskirts
* build-up history of the stellar halos

Results from FDS

Publications:

- Spavone et al. 2020, A&A 639, 14
1 - Raj et al. 2020, A&A 604, 137

- Jodice et al. 2019, A& A 623, 1

- Raj et al. 2019, A&A 628, 4

FCC312 -

u&o.

is*- :

»
i ¥
& "‘ !

FCC310 - -

o,




led by M. Spavone (INAF-OAC) + PhD R. Ragusa

study of the galaxy’s outskirts
build-up history of the stellar halos

S-WP1: LSB universe

. revtin gl Results from VEGAS

Publications:

- Iodice et al. 2020, A&A 653, 3
- Cattapan et al. 2019, Ap]J 874, 130
- Spavone et al. 2018, Ap]J 864, 149
- Iodice et al. 2017, Ap]J 839, 21
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S-WP1: LSB universe
led by M. Spavone (INAF-OAC) + PhD R. Ragusa

* build-up history of the stellar halos
« accreted mass fraction
« contribution of the ICL
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S-WP2: Ultra-VEGAS
led by E. Iodice (INAF-OAC) + Fellow A. La Marca + PhD project
approved INAF&IAC

 build of statistically large sample (~1300) of
newly discovered UDGs in groups & clusters
 structure & formation of UDGs
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Publications: AT e e s L e e
- lIodice et al. 2021, A&AL sub 09000 08000 " 67’3‘%‘- L 1506000, 0050007 1 odighgi 7
- La Marca et al. 2021, in prep s S st i lal e ARG D e e e
- Jodice et al. 2020, A&A 642, 48
- Forbes et al. 2020, MNRAS 494, 5293
- Forbes et al. 2019, A&A 626, 66
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S-WP2: Ultra-VEGAS

led by E. Iodice (INAF-OAC) + Fellow A. La Marca + PhD project
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S-WP3: VEGAS-SSS
led by M. Cantiello (INAF-OATeramo) +

Fellow A. La Marca + MsC M. Mirabile

* inventory of GCs & dwarf galaxies
- number density, structural properties

2D GC surface distribution over the FDS area 27 degz Biblications:
—33- ® R e, - Cantiello et al. 2020, A&A 639, 36
- Venhola et al. 2019, A&A 625, 143
- Cantiello et al. 2018, A&A 611, 93
- Venhola et al. 2018, A&A 620, 165
—34 - - Venhola et al. 2017, A&A 608, 142
. - D’Abrusco et al 2016, ApJL 819, 31
'8 - Cantiello et al. 2015, A&A 576, 14
o
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S-WP5: ETGs radio loud

started in 2021 (led by I. Prandoni)
+ Postdoc I. Ruffa (Cardiff)

* detection of the optical counterpart of
the HI gas
* connection with the environment
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Future plans

S-WP3: VEGAS-LSS

study of the unexplored regions of voids and filaments
in the LSS down to the LSB regime
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S-WP3: VEGAS-LSS

-

study of the unexplored regions of voids and filaments
in the LSS down to the LSB regime

Future plans

Fornax-Eridanus supercluster (D~20 Mpc)

-25 Eridanus
supergroup
@

Hydra I-Centaurus supercluster (D~40 - 60 Mpc)

Letter of intent for VST

beyond 2021

Proposed new fields Existing OmegaCam data Analysed (FDS)




The panorama of deep imaging surveys

~ L.SB optimised small telescope and telescope arrays: u, ~ 29.5 mag/arcsec?

Burrell Schmidt (Mihos et al. 2017),
Dragonfly image array (Abraham & van Dokkum 2014; Merritt et al. 2016)

2

~ using 3m-class telescope: y; ~ 28.5 - 29 mag/arcsec

NGVS@ICFHT (Ferrarese hgl. 2012); ATLASSD@CFHT (Duc et al. 2015); CFHT Legacy Survey (Gwyn
2012f FDS&VEGAS@VST Jodice et al. 2019)

o~ -

~ using 4m-8m class telescope (wider area): yu. ~ 27.5 - 28.5 mag/arcsec’
DECam@CTIO (Dey et al. 2019); Hyper Suprime-Cam Subaru Strategic Program(@Subaru (Aihara et al. 2018)

~ using 10m GTC telescope (FOV=5’): u, ~ 31.5 mag/arcsec’
il & Hiivi 2016)

~using HST: y ~ 31 mag/arcsec’

(ICGL 1in Hubble Frontiers Fields by Montes & Trujillo 2018)



Funds: ~250 keuro 2016-2021 in total

B INAF-VST B INAF-FFO .. INAF

.. SUNDIAL H2020 INAF - VST

* 1 postdoc fellowship (2016-2018)
2016-2020 * 1 post degree fellowship (2019)
» co-funding INAF PhD (2019-2022)
* support DR1
5021 - travels & publications
—_— | | INAF - FFO
2022 * 1 post degree fellowship (2021)
- travels
2023 INAF
’ ’ ’ - co-funding INAF PhD (2019-2022)
0 30 60 90 120

Keuro SUNDIAL ——» FDS

1 PhD (2017-2020)
e travels



Funds: ~250 keuro 2016-2021 in total

B INAF-VST B INAF-FFO .. INAF
| SUNDIAL H2020

INAF - VST

* 1 postdoc fellowship (2016-2018)
* 1 post degree fellowship (2019)

2016-202
T . co-funding INAF PhD (2019-2022)
* support DR1
5021 - travels & publications
I INAF - FFO
2022 * 1 post degree fellowship (2021)
: . . - travels
2023 INAF
' ' ' » co-funding INAF PhD (2019-2022)
0 30 60 90 120
e SUNDIAL ——» FDS
-1 PhD (2017-2020)

proposal for PRIN MUR 2021 (~680 Keuro) - travels

SearchIng foR the falntest nlliggetS (SIRIUS):

study of the ultra-diffuse galaxies in preparation
for next generation astronomical surveys




Publications & press coverages
2016-2021

= 31 papers on refereed journals

= 4 invited talks (2018-2021)

= 3 ESO Messenger papers + 1 by May 31*
= 3 ESO photo releases

Refereed publications

B VEGAS
B FDS

2016 2017 2018 2019 2020 2021



Publications & press coverages

2016-2021
= 31 papers on refereed journals
= 4 invited talks (2018-2021)
= 3 ESO Messenger papers + 1 by May 31 a new VEGAS image as
= 3 ESO photo releases ESO picture of the week on May 31...
e Stay tuned!
Refereed publications
B VEGAS
B FDS

2016 2017 2018 2019 2020 2021



Future perspectives
= DR2 by 2023
= VEGAS-LSS (VST beyond 2021?)
< Kuchd: SWG-LU -> LLSB WP (in collaboration with R. Scaramella)

= LSS'T: SWG challenge 4

= WALLABY (in collaboration with P. Serra)
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= DR2 by 2023

= VEGAS-LSS (VST beyond 2021?)

= could exploit the excellent photometric wide field capabilities of VST to
study the unexplored regions of voids in the LSS down to the LLSB regime

<= kuchd: SWG-LU -> LLSB WP (in collaboration with R. Scaramella)
= LSS'T: SWG challenge 4

= WALLABY (in collaboration with P. Serra)



Future perspectives

= DR2 by 2023

= VEGAS-LSS (VST beyond 2021?)

= could exploit the excellent photometric wide field capabilities of VST to
study the unexplored regions of voids in the LSS down to the LLSB regime

<= Fuchd: SWG-LU -> LLSB WP (in collaboration with R. Scaramella)

w detection & selection of LLSB galaxies in simulated galaxies
+ detection & characterisation of the LLSB structures in the
galaxy outskirts

= LSS'T: SWG challenge 4

= WALLABY (in collaboration with P. Serra)



Future perspectives

/

DR2 by 2023

)
X4

VEGAS-LSS (VST beyond 2021?)

= could exploit the excellent photometric wide field capabilities of VST to
study the unexplored regions of voids in the LSS down to the LLSB regime

)
X4

Euclhid: SWG-LU -> LLSB WP (in collaboration with R. Scaramella)

= detection & selection of LLSB galaxies in simulated galaxies
+ detection & characterisation of the LLSB structures in the
galaxy outskirts

/
X4

LSS'T: SWG challenge 4

w apply the techniques developed in VEGAS to
study the mass assembly at simulated LSS'T images

= WALLABY (in collaboration with P. Serra)

Credit: M.G. William



Future perspectives
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DR2 by 2023

)
X4

VEGAS-LSS (VST beyond 2021?)

= could exploit the excellent photometric wide field capabilities of VST to
study the unexplored regions of voids in the LSS down to the LLSB regime

)
X4

Euclhid: SWG-LU -> LLSB WP (in collaboration with R. Scaramella)

= detection & selection of LLSB galaxies in simulated galaxies
+ detection & characterisation of the LLSB structures in the
galaxy outskirts

/
X4

LSS'T: SWG challenge 4

w apply the techniques developed in VEGAS to
study the mass assembly at simulated LSS'T images

= WALLABY (in collaboration with P. Serra)
w shared the VEGAS data

Credit: M.G. William



Critical issues

< Scilence

< Jeam

<= tunds (2016-2021)
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= 1mplementation of the automatic detection tools, Sextractor fails
to find diftuse galaxies and irregular LLSB features

<= leam

<= tunds (2016-2021)



Critical issues

<= Science
= 1mplementation of the automatic detection tools, Sextractor fails
to find diftuse galaxies and irregular LLSB features

w observations vs sitmulations
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Critical issues

< Scilence
= 1mplementation of the automatic detection tools, Sextractor fails
to find diffuse galaxies and irregular LLSB features

w observations vs sitmulations

i, g
= Jeam j’ v

w 14 INAF staft + 1 PhD + 3 postdoc +1 fellow
+ 1 Ms student + 14 non-INAF astronomers,
biit...

<= tunds (2016-2021)



Critical issues

< Scilence
= 1mplementation of the automatic detection tools, Sextractor fails
to find diffuse galaxies and irregular LLSB features

w observations vs sitmulations

i, g
= Jeam j’ o

w 14 INAF staft + 1 PhD + 3 postdoc +1 fellow
+ 1 Ms student + 14 non-INAF astronomers,
biit...

<= tunds (2016-2021)
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