GALAXY EVOLUTION IS A COMPLEX PROCESS INVOLVING MULTIPLE MOVING PARTS. BY
STUDYING GALAXIES FROM THE SIMBA HYDRODYNAMICAL SIMULATION AT DIFFERENT
REDSHIFTS, WE ATTEMPT TO ISOLATE THE CONTRIBUTIONS DUE TO DUST ONLY.

Figure 1. A galaxy at redshift 1 shown
with and without dust. We see a large
difference in observed morphology,
with pronounced spiral arms shown
in the image with dust. Both images
show the simulated galaxy at a
wavelength of 250 microns

3.

DATASET

Observations can show us
intricate details of galaxy
structure, and provide hints
on galaxy assembly history
and evolution. However, we
are still unable to disentangle
the effects of dust from these
observations. For this project,
we post-processed the
outputted SIMBA simulated
galaxies to include the effects
of dust attenuation. By
comparing this new dataset
with the dust-free dataset, we
try to isolate the effects that
dust absorption, scattering,
and re-emission can have on
how we perceive the size
evolution of galaxies.

Galaxies at z = 4, 2, 1, 0.5 from
the SIMBA hydrodynamical
simulations. Powderday
radiative transfer is used to
introduce the effects of dust
on the light distribution.

EDGE-ON
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INTRODUCTION

2.

FACE-ON

Galaxy size evolution: can we get this
right with cosmological simulations
that include dust?

SPATIALLY RESOLVED ATTENUATION OF THE SAME SIMBA GALAXY
MEASURED AT DIFFERENT WAVELENGTHS AND TWO VIEWING ANGLES

METHODOLOGY
The galaxy sizes are
measured to be the radius
containing half of all mass
particles/light emission.
The circular aperture is
centred using the stellar
mass segmentation map.
Galaxies undergoing
minor or major mergers
were not considered.

EVOLUTION OF SPATIALLY RESOLVED ATTENUATION CURVE

JWST mock observations of the same SIMBA galaxy
using Powderday radiative transfer package
(Narayanan et al 2020)

Figure 2. Spatially resolved attenuation for a galaxy at z = 1. The top panel shows the attenuation
for the galaxy observed face-on. The bottom panel shows the attenuation for the galaxy edge-on,
where dust attenuation is more pronounced. The dashed lines (----) mark the radius containing
half of the total stellar mass, dust mass, and instantaneous star formation rate. To the right, we
show mock observations of the same galaxy as observed by the James Webb Space Telescope
created using the Powderday radiative transfer package (Narayanan et al, 2020).
Image Credits: Lamiya Mowla.

EVOLUTION OF LIGHT/MASS-WEIGHTED
GALAXY SIZE

FUTURE WORK
Expand the range of redshifts
to include z = 6, 3, 1.5, and 0.01.

4.

Incorporate different viewing
angles in the analysis of
attenuation evolution.
Increase the range of stellar
masses of the analyzed
galaxies.
Perform the same analysis on
galaxies from other
simulations, including
IllustrisTNG, EAGLE, and FIRE.

Figure 3. Spatially resolved attenuation for galaxies at redshifts 0.5, 1, 2, and 4. Galaxies were
selected within a stellar mass bin of 9.7 < log(M /M ) < 10.7. We show the more star forming
galaxies, with a cut of log(sSFR) > -10.5. The left panel shows the attenuation in the Ultraviolet, at
a wavelength of 0.218 microns and the right panel shows the attenuation in the Optical regime,
at a wavelength of 0.552 microns. The x-axis is normalized by the radius containing half of all the
stellar mass of the galaxy. We present 17 galaxies at z = 4, 43 galaxies at z = 2, 95 galaxies at z = 1,
and 148 galaxies at z = 0.5.

Figure 4. Evolution of the ratio of light-weighted size to massweighted size at different wavelengths. We use the same
colour convention from Figure 2 to show redshifts 0.5, 1, 2, and
4. The 1:1 line is shown by the dashed black line. We note a
higher ratio at the shorter wavelengths, where most of the
dust attenuation is taking place.
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Predict observational data
that will be obtained with the
James Webb Space
Telescope.

