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Background Galaxy Cluster
Globular Clusters (GCs)
~* Bright, compact sources

. -+ Discrete kinematical tracers

W
Credits : ESO archive ,FDS Survey PI: Capaccioli =~ -- °© | ; i PR e
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Background Galaxy Cluster
. . E E . Globular.Clusters (GCs)

~* Bright, compact sources

. -+ Discrete kinematical tracers

For example, GCs around NGC1379 |
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Credits : ESO archive ,FDS Survey PI: Capaccioli =~ - °© Credits : FVSS FORS2 Survey PI: Chaturvedi
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%" Background Why Fornax Cluster

e Nearest and densest Cluster

e Detailed observations and has rich GCs
system

e Photometeric studies have shown tidal
and stellar streams

Avinash Chaturvedi, ESO Garching



e u * Presence of Stellar and Tidal Streams
| e e e e Intra-cluster GCs
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*Eg* Background Why Fornax Cluster

 Presence of Stellar and Tidal Streams
e Intra-cluster GCs

NGC1399
L4

Stellar stream connecting NGC1399
and NGC 1387 (Iodice+ 2016)
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Contours of GCs over density on the FDS g band image (D’Abrusco+2016) -
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Why Fornax Cluster

 Presence of Stellar and Tidal Streams
e Intra-cluster GCs
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Surface density maps of GCs in the Fornax h
cluster from FDS survey (Cantiello+2020)
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Mass assembly of Fornax Cluster

»

' Massssembly - Ll
.
Intra Cluster GCS ?
Dynamlcal Modehng

g ; | | Effect of Itra-cluster ObjeCtS .

; What are we missing ? e .

Avinash Chaturvedi, ESO Garching
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*ES* Dynamical Tracers GCs system of Fornax Cluster

GCs spectroscopy from..VIMOS M'OS/VLT

#uPk Capaccioli,_ coérdinators: Hilker,
Napolitano = |

+ -Wavelength range: 4800-10000 A

+  Around 5000 spectrum

VIMOS
Spectrograph
at ESO VLT

Avinash Chaturvedi, ESO Garching
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*ES* Dynamical Tracers GCs system of Fornax Cluster

| This work |
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Low recovery of GCs in-previous analysis
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*ES* Dynamical Tracers GCs system of Fornax Cluster

Example of MOdeled'.Spectrum with pPXF
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*EQ? Dynamical Tracers GCS system of Fornax Cluster

Radial Veloc1ty Map

* Detected GCs: ~387 obj_ects -
(Pota+ 2018)

Avinash Chaturvedi, ESO Garching



*ES* Dynamical Tracers GCS system of Fornax Cluster

Radial Veloc1ty Map

Detected GCs: ~387 obj_ects -
(Pota+ 2018)

Detected GCs:-~777 objects
(Chaturvedi+2022) =

Avinash Chaturvedi, ESO Garching



*ES* Dynamical Tracers GCs system of Fornax Cluster

CGs distribution over photdmetrié surface density maps (Cantiello+ 2020)

Total :2341 GCs

. Detected GCs: =T
objects. i

I

* Produced one of the
most extensive radial -
velocity catalog :

2341 GCs

Dec (degrees)

L
_ -
ot

55.75 59.90 29.29 55.00 54.75 54.50 54.25 54.00 53.75
RA (degrees)
CGs samples mostly from Chaturvedi+ 2022, F3D survey Katja+ 2020 and Schuberth+ 2008
Avinash Chaturvedi, ESO Garching
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B Dynamical Tracers GCs system of Fornax Cluster

Bivariate Guassian projection for sep. Red and Blue GC | ' _ ; ' f Red GCs 0 50

Red GCs
Blue GCs
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*ES* Dynamical Tracers GCs system of Fornax Cluster

59.79 59.90 59.25 595.00 54.75 54.50 54.25
RA (degrees)

Avinash Chaturvedi, ESO Garching
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5 Intra-cluster GCs

GCs system of Fornax Cluster
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%" Intra-cluster GCs  GCs system of Fornax Cluster
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5 Intra-cluster GCs

GCs system of Fornax Cluster
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5 Intra-cluster GCs
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GCs system of Fornax Cluster
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*ES* Mass-modelling of the Fornax Cluster

VeloCity dispersion profile

Velocity dispersibn 'profi.le ‘flattens at ~
58 kpcs, suggesting:-that the ‘cluster

. . . I
po(’;entlal starts to -dominate .from this i
radiys.s A '
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|
Pota 2018

All GCs [100/bin](Chaturvedi42021)

Intra-cluster GCs: 2r.s; (Chaturvedi42021)
B Intra-cluster GCs: 4r.f¢ (Chaturvedi+2021)
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*ES* Mass-modelling of the Fornax Cluster

VeloCity dispersion profile .

Velocity dispersibn 'profi.le ‘flattens at ~
58 kpcs, suggesting - that the ‘cluster
potential starts to -dominate from -this i

. . | I
radlus. | . . :

TTTTTTTTHR

Discrete Chemo-dynamical modelling
(Watkins+ 2013, 2016) -

Pota 2018
All GCs [100/bin](Chaturvedi42021)
1

+ Lieklihood MCMC Approach

Intra-cluster GCs: 2r.s; (Chaturvedi42021)
B Intra-cluster GCs: 4r.f¢ (Chaturvedi+2021)

« Effect of Intra-cluster GCs

* Mass-estimate + DM halo properties

R[arcmin]

Chaturvedi et. al 2022 (in prep A&A)

Avinash Chaturvedi, ESO Garching
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B Expected future work
Fornax Cluster VLT Spectroscopic Survey

* Identify and characterize the substructures.

ESO VLT FLAMES and FORS2 Observations.

* 70 9% observations are done.

* Derive metallicity of intra-cluster GCs.

g
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* Perform the chemo-dynamical mass-modelling

and other advanced methods.
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- Approved VLT FLAMES and FORS2 observations, PI: Chaturvedi
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*EQ?* Summary

. Produced one of the most _extensive' radial
velocity catalog (total 2341 GCs). |

e Metal- poor (blue) GCS domlnate the Fornax.
1ntra cluster reglons | - -

|
o
e
)

. Substructures 1dent1f1cat10n ~and’ klnematlcal_
characterization. '

Dec (degrees)

« Velocity dispersion profile - flattens at ~ 58 kpcs;
suggesting that the cluster potentlal starts to -
dominate from this radius.

. . Fordetails : Chaturvedi et. al 20-22, A&A

59.00 54.75 54.50 54.25 54.00 53.
RA (degrees)

 GCs radial velocity catalog is available at CDS '
Fornax globular clusters : J/A+A/657/A93

Avinash Chaturvedi, ESO Garching | | 28



