Failures No More: The Radical Effect of Stars on Galaxies
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The Big Question:
HOW DO WE GO FROM BIG BANG TO MILKY WAY?
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Problem:
WHY SO FEW GALAXIES & STARS?

Predicted:
Gravity +
Chemistry +
Dense Gas->Stars
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Problem:

WHERE ARE THE “MISSING SATELLITES”?

Predicted structure
(dark matter)
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Problem:
WHY ISN’T THERE MORE DARK MATTER?
(“CUSP-CORE” or “TOO BIG TO FAIL”)

Predicted:

@) Gravity +
Sy 2 Chemistry +
Y Dense Gas->Stars
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Stars Matter
NEED PHYSICS AND RESOLUTION TO MODEL THEM

Previous State-of-the-Art Resolved Inter-Stellar Medium in FIRE

T= 0Myr

3 kperh

Yellow: hot (>106 K) Pink: warm (ionized, ~104K) Blue: cold (neutral <104 K)

* Supernovae
e Stellar Winds
e Radiation



The Future is Now Avlsldfevi m
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NEW PHYSICS AT NEW SCALES (arXiv:1602.05957) =
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The Future 1s Now

NEW PHYSICS AT NEW SCALES

Andrew
Wetzel
(arXiv:1602.05957)
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(movies at fire.northwestern.edu)

z=30.0
Stars (Hubble image): Gas: Magenta: cold (< 10" K)
Blue: Young star clusters Green: warm (ionized)

Red: Dust extinction Red: hot (> 10° K)



Tt Works!

Resoh,fhon ~pc 10() 104 Msun g
Coolmg ~10-100K = TR
SF in self-grav'auﬂgggi ng > 1000
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Why Are Galaxies Such Lightweights? PFH et al.
GAS IS BLOWN OUT, INSTEAD OF TURNING INTO STARS (arXiv:1311.2073)

1012

Galaxy Stellar Mass [ Mgy

1000

1014

Dark Matter Halo Mass [ Mgy |



Feedback Saves Cold Dark Matter?

NO EXOTIC PHYSICS NECESSARY z=30.0 ’ Ik_pl .
Predicted:
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FEEDBACK EXPLAINS WHY SATELLITES ARE “MISSING” (arXiv:1602.05957)

Dark matter only simulation + baryons & feedback + baryons & feedback
(dark matter) (dark matter) (stars)

Tidal destruction (e.g. Zolotov et al.)
+ Feedback-induced “dissipation”

600 kpc



Garrison-Kimmel

Failures NO MOI‘e et al., in prep
THIN GALAXY DISKS EMERGE NATURALLY

+ baryons & feedback
(stars)

Starlight (edge-on)



Failures No More

FEEDBACK SUPPRESSES STAR FORMATION AND DENSIT
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