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Dust at high-z: where are we at?
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(Some) Open questions:

@ Which are the mechanisms responsible for the dust/metal enrichment

in the early universe?

@ How much SFR are we missing at high-z due to dust obscuration?

@ Do dust properties evolve with redshift?
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Understanding the dust build-up at z2>4
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Dust-obscured SFR at high-z: observations
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Dust-obscured SFR at high-z: observations
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Dust-obscured SFR at high-z: observations
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Dust-obscured SFR at high-z: observations
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Dust-obscured SFR at high-z: observations
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Dust-obscuration at high-z: zoom-in SERRA simulations
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Dust-obscuration at high-z: zoom-in SERRA simulations
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Dust-obscuration at high-z: zoom-in SERRA simulations
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Dust-obscuration at high-z: zoom-in SERRA simulations
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Dust-obscuration at high-z: zoom-in SERRA simulations
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JWST z>10 galaxy candidates: opening a Pandora's box?
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Summary

Which are the mechanisms responsible for the dust/metal enrichment

in the early universe?

No conclusive answer, but dust masses compatible with dust production from

Supernovae for massive (log(Mx/Mo)>9) z>5 galaxies, except few outliers.

How much SFR are we missing at high-z due to dust obscuration?

More than 50% of the SFR is obscured even in UV-selected EoR, massive
galaxies. Some peculiar sources show “spatially-segregated” UV and FIR
emitting regions. There, the total SFR can be underestimated up to 2 dex

when relying only on UV /optical data.
Do dust properties evolve with redshift?

Ta raises with redshift due to decreasing gas depletion time at high-z. Dust morphology is
increasingly irregular at high-z. At z>10, dust ejection is needed to motivate low dust

attenuation in massive galaxies (log(M:/Mo)>8). Contact:

laura.sommovigo@sns.it



Summary

NEEDED:
* ALMA band 9-10 observations to constrain obscured SFR in high-z galaxies;
* High-resolution observations for ISM morphology (JWST & ALMA);

* Attenuation curve studies with JWST and multiple ALMA bands observations to improve

upon local dust templates.
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Ta raises with redshift due to decreasing gas depletion time at high-z
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REBEILS galaxies dust properties
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RESULTS :
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REBEILS galaxies dust: properties
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Understanding the dust build-up at; 2>86
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Warmer dust reduces tension between local
and high-z IRX-f3 relation

BUT:

Spatial separation questions the validity of
IRX-B relation at high-z
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For SERRA simulations details, see: Pallottini+22
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Studying the spectrum of the simulated galaxy Zinnia at redshift z=6.7:
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Studying the spectrum of the simulated galaxy Zinnia at redshift z=6.7:
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Studying the spectrum of the simulated galaxy Zinnia at redshift z=6.7:
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Dust temperature in GMCs
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Dust temperature in GMCs

Uniform cloud
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Dust temperature in GMCs

Uniform cloud
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Dust temperature in GMCs
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Dust temperature in GMECs
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In high-z GMC:

- * Dust temperature ~60 K in few Myr
Towards the center of the cloud

* Luminosity-to-gas mass ratio ~10 Lo/Mo (while
(MW grain size distribution: Weingartner & Draine+01) locally ~1 Lo/Mo)
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