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Why care about extra-galactic Globular Clusters?

Observational reasons 

Bright clumps of stars

High contrast with respect to the host galaxy

Observed out to very large distances 
(HST: Alamo-Martinez+13, z~0.2; Jenssens+17 z~0.3; VLT/MUSE: Vanzella+17, z~3)

Hundreds to thousands of GCs in galaxies

Intrinsic properties
 Stellar population with small internal dispersion in t & Fe/H

Old ages (MW; external: Cohen+98, +03, Chies-Santos+11)

Good approximation: Simple Stellar Populations

 Fossil tracer of the host environment

GC systems: Lots of key properties…

IC3358, Virgo



Extended Environment

FDS/NGC1399
Cantiello et al., 2018

GC systems properties
Harris et al., 2009

GCLF Luminosity 
Function of GCs 
Distance Indicator

GC log-normal άLƴƛǘƛŀƭ 
Mass Functionέ

Spitler et al., 2006

Surface 
density: 
power law 
with flat 
cores

Radial color/[Fe/H] 

profiles. Abundance 

gradients for GCs as for 

field stars?

Perrett et al., 2002

Red GCs Blue GCs

Color bimodality
VEGAS/NGC3115

Specific Frequency
SN = Ncl . 100.4(Mv+15)

Number of clusters per 
unit galaxy luminosity

Peng et al., 2008



Globular Clusters with VST

FDS VEGAS



Or how to Get Rid of Contaminants 

Shape

ωCompactness & other 
morphometric properties

Mags
ωMagnitude range for candidates

Colors
ωOptical & (ideally) near-IR colors

Visual 
inspection

ωIdeal, feasible only in some cases

VEGAS: relatively isolated galaxies



NGC3115: Isolated with no surprises
GC properties by background subtraction

Morpho- & photometric selection
Too far for resolving GCs. 

Large contamination 
(~2000 candidates, <1000 expected)

VST ACS

Size-based selection

SPoT SSP models
(Raimondo & coll.)



NGC3115: Isolated with no surprises
GC properties by background subtraction
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Blue/Red GCLF: DTOM~0.1
D=9.8 ± 1.5 Mpc

Radial density profile
Å Red GCs: galaxy light
Å Blue GCs: shallower
Å Total: shallower than galaxy 

light toward galaxy center

Radial color profile(s)

Bimodal 
color 
distribution 
coherent 
over all 
inspected 
colors (JHK 
too) [Cantiello+14]



NGC3115 (VEGAS) & NGC1399 (FDS)

NGC3115

NGC3115 NGC1399

Isolate Cluster

MV=-21 -23.5

Coherent 
Color
Bimodality

Color 
Bimodality? 
Not trivial 
[Blakeslee+12]

Radial GC profile ~r1/4 similar to 
galaxy light, shallow & extended 
blue, peaked red

Similar Radial trends SN(<r)

M&P selection 
+ Background 
subtraction
ᾜ Ok VEGAS 
(most cases)
ᾜ FDSΧ

Red GCs Blue GCs D=residual

ablueςbred

NGC1399



Summary & Perspectives

VEGAS

 ~50 galaxies with different filter coverage, distance, environments, out to 200Mpc

 ¢ƘŜ ǉǳŜǎǘ ƻŦ D/ǎ ά5b!έ

 NGC253/NGC3115/NGC5018 (wip)Χ

 All procedures available. Implement them in VST-Tube? D/ ǎŎƛŜƴŎŜ ōȅ ΨōŀŎƪƎǊƻǳƴŘ 
ǎǳōǘǊŀŎǘƛƻƴΩ Ҍ ƻǘƘŜǊ ŎƭŀǎǎƛŎŀƭ ǎŜƭŜŎǘƛƻƴ methodologies

 K band VISTA follow-ups?

FDS

 ~26 sq. degrees ugri most, only gri for Fornax A

 Presently working on the procedures for a catalogue as 
complete, uniform,  and contaminant-free as possible. 

 Some results already available.

 Χimplement analysis procedures in VST-Tube

LSST

 ~18.000 sq degrees wide-deep-fast survey

 ugrizy: more leverage for GC decontamination

 End of survey depth:

u~26.3, g~27.5, r~27.7, i~27.0, z~26.2, y~24.9 AB

Thanks



FDS improving GC identification
F16

F6

g i
r          g+r+iғлΦфέ 

g i
r          g+r+iғлΦфέ 



F6: multi-band stacks improved detection

Revised 
detection 
analysis & 
detection 
images

g+r+i όC²IaғлΦфέύg (best) r

Color-color selection
(only compact sources)

Detections with the new 
approach (multi-band image 
stacks + revised detection 
algorithms Sextractor+DAOphot) 
appear more uniform & 
deep



F16: multi-band stacks improved detection

Revised 
detection 
analysis & 
detection 
images

g+r+i όC²IaғлΦфέύg r (best)

Color-color selection
(only compact sources)

Detections with the new 
approach (multi-band image 
stacks + revised detection 
algorithms Sextractor+DAOphot) 
appear more uniform & 
deep



&$3 ȬÒÏÁÄÍÁÐȭ(next year or so)

Å Get the g+r+i images  (L&L)

Å Detections for the ~30 FDS pointings

Å Photometry & Testing

Å Catalogue on our repository 

(with the help of Massimo Quintini)

Å Intermediate internal releases?

Å DECam?

Å Possible (useful) help from PhD. 

FDS-GC+MeerKAT project?




