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A “phenomenological” approach

How far can we get with...

..simplified... ..simplified...

\

...in matching a set of observables over cosmic
history!?

< >

empirical e.g this work SAMs hydro physical
Behroozi et al.

Tinker et al., ...
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A galaxy - a simple picture

dark matter halos

/

@ dark matter physics

\

outer passive region

inner active region
baryonic physics
based on Lilly et al. 2013
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A galaxy - a regulator system

gas within the regulator

{SFR =€ Myas

halo |

gasinflow inte haia e e o efficiency of the regulator
s inflow into B J wind outflow
L.% / iy
—— M — )\-SFR
T P L gas,outflow —
galaxy (o § & § & - outflow load

inflow of gas into regulator

IMgas — q:)b — Ms — Mgas,outﬂow

from Lilly et al. 2013
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Quenching formalism
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from Peng et al. 2010/12

mass quenching:

quenching produces an
exponential cutoff scale in
the stellar mass function

dpquench — ,udMs
Pquench — 1 — eXPp [_,LLAMS]

environment quenching:

satellite galaxies are
more likely to be
quenched

Psat = 0.9

e.g. Kovac et al. 2013 and Knobel et al. 2013
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Quenching formalism
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mass quenching:

® ®® Central Blue Data
— Central All Model
=— Central Red Model
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— satellite galaxies are
- more likely to be
—~ quenched

Psat = 0.9

fr'om Peng et a|. 20 | O/ | 2 e.g. Kovac et al. 2013 and Knobel et al. 2013




ETH-zurich

Simon Birrer

The model - the simple concepts

® simple differential equations

embedded in a dark matter (@) \,
~

merger tree

® |ocal continuity in stellar- o
gas- and DM mass Ol @

® quenching as a one-way
description of stellar mass

—_

‘Prediction: Stellar-, gas-, DM mass and SFR for ever)>
single galaxy of a representative sample of the

_universe from z=8 to z=0. )




ETH-zurich

Simon Birrer

Results - the “simplest” model

gas infall follows the DM accretion rate

/

Mgas — (I)b — Ms — Mgas,outﬂow

Most stars form at

102 M, and
about z = 2
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e.g, Behroozi et al. 2013
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Results - the “simplest” model

gas infall follows the DM accretion rate

| /

Mgas — (I)b — Ms — Mgas,outﬂow

sSFR(z) SFRD(z) SMF(z=0)
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Results - the “tuned’” model

only further tuned description

| /

Mgas — (I)b — Ms — Mgas,outﬂow
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Results (Halo Masses)

Is this a coincidence?

= ean central

m B mean satellites

mmmm Behroozi 2012 best fit
®% Dblue galaxies

e%e red galaxies
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Halo Mass

Simon Birrer
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Conclusion

® Simple model (combination of regulation
and quenching) gives remarkable
consistencies with various observables

® Only gas inflow/re-injection has to be
modified

® Quenching occurs just when galaxies
approach the maximal conversion
efficiency

Simon Birrer
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Thanks! - Questions?

= 1 can central

D e e === = m mean satellites
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red galaxies
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Baldry blue Schechter fit
Baldry red Schechter fit
Baldry et al. 2012 total data

R

85 90 95 100 105

log Stellar Mass

log;y Halo Mass [M)]

Mgas,outﬂow = A-SFR

SFR = € Mgys

redshift
1 0.5 0.2 0

&
log1o(ND*SFR)

4 6 8 10 12
time since Big Bang [Gv]

arXiv:1401.3162



