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Gas is key!

 Knowledge about the gas content of galaxies and ifs
partitioning info HI and H, helps to understand:

o How much gas is there to drive star formation?

o What fraction of the cold gas in a galaxy is available for star
formatione

o Which galaxies are most efficient in attaining their cold gase
o How do feedback processes affect thise

o When do they kick in?
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Theoretical approach

Making predictions for the gas content of galaxies

Need the same predictions to constrain models

o0 =T1.C \
o cie 2220 '
w7 = 4.0 ke
—Df == z= ?.0 | ‘\ | Popping, Somerville, Trager 2013
2 8 9 10 11
log (Mpur) [Mg)]

® PHISCC 2014 17/3/14 ®



A novel approach

Predictions Predictions
for for
telescopes theorists

Semi-
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Sub-halo abundance

Match most massive galaxy to

most massive halo

1. Choose a stellar mass - _
halo mass (SMHM) relation #| |
from parameter space.
2. Find galaxy growth histories (@)
by applying the SMHM relation O’*‘O‘ge,’
§ to dark matter merger trees. @ 2—(")
‘2 3. Derive the inferred stellar \\ —
= . N & \
b= mass functions and star o 5 -~ 7
.E;: formation rates. ST - S
&)
§ 4. Apply effects to simulate S §V s E| —
Z\ |observational errorsand ~1 2 \
“\ |biases. ™M z M
5. Compare to data and - mm E| =
calculate likelihood of the ~ # A i
chosen SMHM relation. ST - ST
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Indirect gas estimates
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log (Mur2/ M) estimated

Indirect gas estimates
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Local scaling relations
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[Local Mass Functions
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High-z scaling relations
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High-z Mass functions
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Gas density of the
Universe
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Galaxy gas fractions
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Confronting models

 SAM predicted galaxy gas fractions
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log [Mgas /Mvir]

Gas content of halos
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Take home points

« Semi-empirical modelis data driven, free of unknown
feedback recipes and provides predictions for the gas
content of galaxies.

 New approach properly reproduces the gas content of
galaxies and the number of gas-massive objects

 Weak evolution in HI content of galaxies at z<1.0. Some
self-regulated equilibrium process occurs

« Good predictive power for observations and models
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High-z constraints
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Relative H2 content
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Gas density of the
Universe
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Time evolution of gas
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(Gas mass function
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