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Extragalactic GC (EGC) properties:
Why to study them?

Harris +13

v GC luminosity function, GCLF, a valuable extragalactic
distance indicator

v’ Specific frequency: Sy = N;10%4(r+15)

Galaxy Luminosity MVT

M+ /Mg (assume M/Ly = ‘1.5l
10

Hudson et al. (2015)

ACSVCS; Peng et al. (2008)
Virgo/Fornax; Miller & Lotz (2007)
Nearby dwarfs; Georgiev et al. (2011)
Coma UDGs; Lim et al. (2018)
UDGs in NGVS (primary)



https://arxiv.org/pdf/1306.2247
https://arxiv.org/pdf/2007.10565

Extragalactic GC (EGC) properties:

Why to study them?

v GC luminosity function, GCLF, a valuable extragalactic
distance indicator

v’ Specific frequency: Sy = Ng10%4My+15)

v" Tight (~) relation between galaxy halo mass and total
GCs mass/population

Burkert & Forbes (2020)

12

lo g Mvir [ M ’?'7’]
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v GC dispersion velocity=> DM content

X [arcsec]

Fahrion+20


https://www.aanda.org/articles/aa/pdf/2020/05/aa37685-20.pdf

Extragalactic GC (EGC) properties:
Why to study them?

v GC luminosity function, GCLF, a valuable extragalactic
distance indicator

v’ Specific frequency: Sy = Ng10%4My+15)

v' Tight (~) relation between galaxy halo mass and total
GCs mass/population

v GC dispersion velocity=> DM content

v And more...

-2.0-1.5-1.0-0.50.0 0.5 -0.20.0 0.2 0.4 0.6 0.8

Pota0+1 3

-0.20.0 0.2 0.4 0.6 0.8 2468
[a/Fe] N

GCs (S/N > 30.)

GCs (S/N < 30.)
Q0@ Binned GC Data

All GCs Binned

Thomas et al. (2005)

Denicolo et al. (2005)

NGC3923 Spheroid

Norris +07
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https://arxiv.org/pdf/0712.1818
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How extragalactic EGC
look like?

VIR 00
Virgo i : .. ‘3 .‘ '."'

Sy Back- & fore-ground
¥ T contaminants!

Longobardi et al. 2015



EGCs Identification

|deal datasets for low/contamination-free samples
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EGCs Identification

|deal datasets for low/contamination-free samples
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v Limited to bright objects

Residual

o
o
S

= SSU()() SGS()() 6000 6500 7000 7500 8000 8500
ornax spectr. survey Observed Frame A [A]

Chaturvedi+22, Pota+18




EGCs Identification

Photometric data

Obj. type

SF Galaxies (z~1)

Passive Galaxies

Cantiello+18



https://arxiv.org/pdf/1711.00805

"4 Looking into the faintEst \With MUSE (EEWJ;%) S
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- ESO LP (P.. E. lodice) @ MUSE The first homogeneous
integral-field spectroscopic

- 133.5 hrs over 2021-2023 survey of UDGs
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LEWIS Science cases: UDG3 & UDG1T1
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Red circles are GCs from VEGAS (lodice et al. 2020)

Mirabile et al. (in prep)
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Red circles are GCs from VEGAS (lodice et al. 2020)

Cappellar (2017)

Mirabile et al. (in prep)



: Cappellar (2017)
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Red circles are GCs from VEGAS (lodice et al. 2020)

Magenta boxes are spectroscopic GCs Mirabile et al. (in prep)




Cappellan (2017)
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Red circles are GCs from VEGAS (lodice et al. 2020)

lodice et al. 2023



Cappellan (2017)

Red circles are GCs from VEGAS (lodice et al. 2020)
Magenta boxes are GCs from lodice et al. 2023 Iodice et al. 2023



Specitic frequency

SN= NGC1 OO.4(I\/IV+1 5)

Mirabile et al. (in prep)



Specitic frequency

Stellar Mass tfor UDGs |[Mg)
5%10] 1x10°

ACSVCS: Peng ct al. (2008) o
Virgo/Fornax; Miller & Lotz (2007) ¢
Nearby dwarfs: Georgiev et al. (2010) +
Virgo UDGs a

Coma UDG: van Dokkum ¢t al. (2017) =
Coma UDG: Coma Treasury Survey 0O
Coma dwarfs: den Brok et al. (2014) o
Coma UDG (this study+DF17) @

Coma UDG with nucleus o Q

LEWIS
Sn=Nge100-4My+15) )

Mirabile et al. (in prep) Credit: Lim et al. 2018



Specitic frequency

Stellar Mass for UDGs |[Mg)
510’ 1x10* 5x10*

Coma UDG (this study+DF17) @
Coma UDG with nucleus 2 ©

LEWIS

SN= NGC1 OO.4(I\/IV+1 5)

Mirabile et al. (in prep) Credit: Lim et al. 2018
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What did we learn?

At the Hydra | cluster distance of ~50Mpc (z~0.009, m/°" ~26émag)

Access the membership of GC ~0.5:1 mag brighter than the mj°

SNR~3A-1

t » 6h to reach the GC Turn-over magnitude (TOM) [Single Target]

Credit: ESO



What can we do with
SHARP@ELT?

Credit: ESO




Sharp@ELT

Credit: ESO £ SR X »




Sharp@ELT

VESPER: the multi-integral field unit

Credit: ESO




Sharp@ELT

* VESPER: the multi-integral field unit

e NEXUS: the multi-object spectrograph

Credit: ESO B NSRS Vel S




Sharp@ELT

* VESPER: the multi-integral field unit

e NEXUS: the multi-object spectrograph

*Field of view: ~ 1.2'x1.2" AO corrected
*Multiplexing: ~ 30 slits (2.4" slit length)
*Pixel scale: 35 mas/pix

Spectral resolutions: ~ 2000

Credit: ESO
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Science Cases with SHARP

Let's see some numbers!

Credit: ESO & MRS : S
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L et's see some numbers!

Virgo Fornax | Hydral | Perseus

Credit: ESO
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Science Cases with SHARP

L et's see some numbers!

~0.08 ~0.1
(5min) (8 min)

« SSP BC016 Chabrier Z=0.004 10Gyr W % N

« Airmass of 1.5
. R=2000 \ e

e ETC Version 0.2

e SNR=5 Credit: ESO



Talee home Massaqe

Credit: ESO
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SHARP@ELT will allow us:
- To map the GC population in dwarf and massive
galaxies and intra-cluster/group environment

Credit: ESO 5 SR
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Talee home Massaqe

SHARP@ELT will allow us:
- To map the GC population in dwarf and massive
galaxies and intra-cluster/group environment

- Identify the GC properties (Sy, o, DM content, ...)

Characterizin
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his &Oﬁj

Credit: ESO







MUSE VS SHARP

MUSE SHARP

mboM (mag)

Exp. Time
(h)

« SSP BCO16 Chabrier Z004 10Gyr
« Airmass of 1.5

« R=2000

« SNR=3



Science Cases

L et's see some numbers!

MUSE SHARP

my™ (mag)

Exp. Time
(h)

« SSP BC016 Chabrier Z004 10Gyr
e Airmass of 1.5

« R=2000

« SNR=3

Credit: ESO
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Credit: ESO




