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What we get from simulations

Dark matter Star Gas Temperature Metallicity
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https://ui.adsabs.harvard.edu/abs/2021ApJ...908...11L/abstract

What we get from observations
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https://static.zooniverse.org/gzconf.galaxyzoo.org/presentations/Hopkins_Multiwavelength_morphology_and_galaxy_evolution.pdf

How to compute stellar spectra

Lee, Shin+(2021)
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https://ui.adsabs.harvard.edu/abs/2021ApJ...908...11L/abstract
https://ui.adsabs.harvard.edu/abs/2013ARA&A..51..393C/abstract
https://ui.adsabs.harvard.edu/abs/2003MNRAS.344.1000B/abstract
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How to compute stellar spectra + dust attenuation
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https://ui.adsabs.harvard.edu/abs/2021ApJ...908...11L/abstract
https://ui.adsabs.harvard.edu/abs/2013ARA&A..51..393C/abstract

Some examples of HRS galaxies at z=5 in rest-frame NUV, r, Ks filters
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Our goal

e To model galaxy SEDs that well reproduce
observed UV luminosity functions and
dust-to-stellar mass relations across a redshift range
with a realistic dust implementation



HRS lightcone data (0.63<z<9.05)
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https://ui.adsabs.harvard.edu/abs/2009ApJ...701.1547K/abstract

Dust extinction curves
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https://iopscience.iop.org/article/10.3847/1538-4365/ac3078
https://ui.adsabs.harvard.edu/abs/2001ApJ...548..296W/abstract
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Dust-to-metallicity ratio

By default, we set DTM=0.4. However, we also consider a metallicity-dependent DTM.

0.5
0.0
-0.51 "
-1.01
=
B .7 s m .
—1.51 - — spatiall Ived DTM, M101, Chi 18
o patially resolve ; ., Chiang+
° ..—-’——““"7* = z=0, integrated DTM, simulation, Li+19
—2.01 4 N 2=, integrated DTM, simulation, Li+19
== == model 5, z=0, De Vis+19
—2.5 —— model 6, z=0, De Vis+19
—— resolved DTM adopted in HR5
-3.0 m integrated DTM, z=0, Remy-Ruyer+14
+ Integrated DTM, z=0, De Vis+19
_3-5 T T T

-15 -1.0 —-0.5 0.0 0.5
log Z/Zo



Options for dust

No dust (nodust)

SMC attenuation curve & DTM=0.4 (smc)

LMC AC & DTM=0.4 (Imcavg)

MW AC & DTM=0.4 (mw)

MW AC & metallicity-dependent DTM (DTMVAR)
Metallicity-dependent attenuation curves & DTM=0.4 (mix)



. ] . Obs: COSM0S2020, Mason+(2015)
uvVv LumanS|ty function Hrs: nodust, smc, Imcavg, mw, . mix
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https://ui.adsabs.harvard.edu/abs/2015ApJ...813...21M/abstract

. ] . Obs: COSM0S2020, Mason+(2015)
uvVv LumanS|ty function Hrs: nodust, smc, Imcavg, mw, . mix
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https://ui.adsabs.harvard.edu/abs/2015ApJ...813...21M/abstract

. Obs: Casasola+(2020), Donevski+(2020)
Dust-to-stellar mass ratio Hrs: pTmvar
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https://ui.adsabs.harvard.edu/abs/2020A%26A...633A.100C/abstract
https://ui.adsabs.harvard.edu/abs/2020A%26A...644A.144D/abstract

Summary

e \We tried to model galaxy SEDs that well reproduce observed UV luminosity
functions and dust-to-stellar mass relations across a redshift range.

e Given the large scatter in observations, the dust mass content in HRS
galaxies is in broad broad agreement with observations.

e HRS5 galaxies tend to be brighter in UV than observed galaxies, especially at
higher redshifts (error bars to be added).

e To resolve this issue, we may need to adopt other attenuation curves or SSP
models.



