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Extragalactic research at UGent
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Galaxy kinematics and dynamics

General goals
A determine the structure and internal motions of gas/stars
within galaxies
A constrain the formation/evolution scenarios
A search for and characterize unseen components
(supermassive black holes, dark matter haloes)

What is needed ?
A optical/NIR imaging
A medium-resolution optical
spectroscopy (stars)
A Halpha/HI/CO spectroscopy (gas)




Early-type galaxy stellar dynamics
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Current state of the art
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Current state of the art: Schwarzschild
models fitted to integral-field kinematics !

Cappellari et al. 2013, Sarzi et al. 2018é
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The next stage: MUSEé
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Spiral galaxy stellar dynamics
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Gentile et al. 2015



Spiral galaxy gas dynamics
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Spiral galaxy gas dynamics
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Mass modelling of spiral galaxy HI rotation
curves yields dark matter haloes with
properties that are in agreement with s CDM
halo models that include baryon-induced
core formation.
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Black holes and dark matter
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Strong correlation between velocity dispersion and rotation velocity in
spiral galaxies. Indicative of a correlation between black holes and

dark matter haloes ?
Ferrarese et al. 2002; Baes et al. 2003; Buyle et al. 2006
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Dwarf galaxy stellar dynamics

Dwarf galaxies
require high
spatial resolution,
high spectral
resolution and a
large light
gathering powereée
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Dwarf galaxy simulations
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SUNDIAL

H2020 Innovative Training Network

Vandenbroucke et al. 2015; Verbeke et al. 2015






Observational galaxy evolution

UDS-7355 .
. s Deep surveys of the extragalactic sky
. p allow to directly map the evolution of
e galaxy properties or scaling relations
WE81Y PHakx: with cosmic time.

UDS-5539

Strong and immediate constraints on
galaxy formation/evolution models.

-

; o ke What is needed ?

M xo) e A multi-band optical/NIR imaging
. A spectroscopy
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Galaxy size evolution
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Fast size evolution for early-type galaxies, moderate evolution for star-
forming galaxies over the redshift range 0 <z < 3.

van der Wel et al. 2012, 2014



Galaxy dynamics evolution

ESO Public Survey: deep optical
spectroscopy of several thousands of z ~

0.8 galaxies. Typically ~20h VLT time per
pointing !
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van der Wel et al. 2016; Straatman et al. 2018



Evolution of galaxy dynamics
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Interstellar dust
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Dust absorbs 30 7 50% of all the starlight
in a typical galaxy, and converts it to
thermal infrared radiation.

Bianchi et al. 2018












Galaxy SEDs with and without dust
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