
Understanding
Scaling relations
Resolved scales

Understanding galactic scaling relations on
resolved scales

Yago Ascasibar
(Universidad Autónoma de Madrid)

The interplay between local and global processes in galaxies
Cozumel, 12/04/2016

Yago Ascasibar (Universidad Autónoma de Madrid) Resolved scaling relations



Understanding
Scaling relations
Resolved scales

Outline

1 Understanding

2 Scaling relations

3 Resolved scales

Yago Ascasibar (Universidad Autónoma de Madrid) Resolved scaling relations



Understanding
Scaling relations
Resolved scales

Understanding

Yago Ascasibar (Universidad Autónoma de Madrid) Resolved scaling relations



Understanding
Scaling relations
Resolved scales

Scaling relations

I’m not a number...

... perhaps two, or even three!
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A spherical-cow model
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Star formation

Gas infall: τI
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Star formation

Non-thermal pressure: Px
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Well-mixed wind: w
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Star formation

Enriched wind: εw
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Neutral gas

Gas infall: τI
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Metallicity

Gas infall: τI

Yago Ascasibar (Universidad Autónoma de Madrid) Resolved scaling relations



Understanding
Scaling relations
Resolved scales

Metallicity

Photodissociation: ηdiss

Yago Ascasibar (Universidad Autónoma de Madrid) Resolved scaling relations



Understanding
Scaling relations
Resolved scales

Metallicity

Non-thermal pressure: Px

Yago Ascasibar (Universidad Autónoma de Madrid) Resolved scaling relations



Understanding
Scaling relations
Resolved scales

Metallicity

Well-mixed wind: w

Yago Ascasibar (Universidad Autónoma de Madrid) Resolved scaling relations



Understanding
Scaling relations
Resolved scales

Metallicity

Enriched wind: εw

Yago Ascasibar (Universidad Autónoma de Madrid) Resolved scaling relations



Understanding
Scaling relations
Resolved scales

Summary

Scaling relations

ΣSFR(Σ∗)

⇐ τI

ΣHI ,H2(Σ∗)

⇐ (P, εw )

(O/H)− Σ∗

⇐ (w , εw )

(O/H)− Σ∗/Σgas

⇐ (w , εw )

...

Why?

SFE ∝ ngasZ

ηdiss � ηwind

Conclusions

SF is regulated by the formation and destruction of H2

The devil is in the details

We need free parameters... but we have data!
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Ask me about BaTMAn ;-D

Thank you!
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