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Why Galaxy Clusters?

» Galaxy evolution with a large galaxy sample

* A Cosmological tool (e.g., cluster mass functions)
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Multiwavelength view of a local cluster (A2029) Sohn et al. 2019%9a



HectoMAP (Cluster) Surveys

 HectoMAP (P.I. Margaret Geller)

* a dense redshift survey for cluster studies
 MMT/Hectospec + Subaru/HSC + ROSAT/eROSITA
e Full data release : Sohn et al. (2022)

 HectoMAP cluster surveys
* Cluster catalogs (Sohn et al. 2018a, b, 2021)
» Evolution of cluster galaxies
e Measuring the mass accretion rate of clusters (Pizzardo et al. 2022)

» Estimating cluster mass with Weak Lensing (Dell’Antonio et al., in prep)



The HectoMAP Redshift Survey
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The HectoMAP Redshift Survey

Sloan Digital Sky Survey
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Sohn et al. 2018a,b, 2020c¢, 2023a
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Spectroscopic Survey of Clusters
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VQIOCity DisperSiOnS - Power of Spectroscopy

e Direct observable

* Insensitive to complicated baryonic physics

 Baryonic proxies : Luminosity / Stellar mass

* Crowding / Complex baryonic physics / Feedback
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Yang, Mo, van den Bosch (2003) Pillepich et al. 2018




Velocity Dispersions
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Dark Matter 4001 (Utsumi, Sohn et al. 2020)
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Measuring o in Simulations
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Co-evolution of clusters and BCGs

e Cluster mass ~ 04 2.5]
' HectoMAP FoF

* BCG mass ~ 0+ sea 2.():- HeCS-omnibus '

(Sohn et al. 2020) :

HeCS-omnibus i
(Sohn et al. 2020) : 0.5 -
spec-surveys of |
227 clusters atz < 0.27




» Comparison with numerical simulations
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e |[lustrisTNG simulation

e 280 simulated clusters with M > 104 Mg
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Slow growth of the BCGs at large 0. : minor mergers



Redshift evolution of the (Ogcg / O¢) - O relation
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TNG300 Sohn et al. (2022b)




Tracing DM mass distributions

pe=1(015)

‘M200c = 1.Se+1.5

609 kpc

A2029 HlustrisTNG
Optical imaging Pillepich et al. 2018



Velocity Dispersion Functions

An excess at 0 > 250 km/s
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Velocity Dispersion Functions
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e |ssue of stellar mass functions (SMFs)?

Observed SMFs # Simulated SMFs in clusters
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e TNG is not fine-tuned to match observed o«

 TNG 0+ << observed o~ at given M+«

* No systematic change with different resolution, aperture, member
particle identitication ...

— Independent test for TNG simulations (e.g. feedback?)



Summary

* Tracing clusters and cluster galaxies with oxs

 Future large spectroscopic surveys

* Theoretical guidance & calibration required
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