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The neutral gas content of the Universe

. Catinella et al. (2011)

0.5 aintonge et al. (2010)
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In_falling gas
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Develop of complex ISM:

- warm neutral, cold neutral, |<+———| Galaxy disk-like
—cold molecular, hot gas
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Pressure star formation law:
insight from local resolved studies

Blitz & Rosolowsky (2006); Wong et al. (2002); Leroy et al. (2008); Bigiel et al. (2008,2010)
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The galaxy formation paradigm
Cole et al. (2000), Lagos et al. (2011a)

Molecular
phase

Mass exchange

_____ Chemical exchange



The predicted LF and HI e b

mass functions o
(Lagos et al. 2011a, 2011b) -3
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Scaling relations: stars/cold gas
(Lagos et al. 2011b)

— Compared against volume limited samples of Catinella et al., Saintonge et al.
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The predicted local CO(1-0) luminosity function

Using Lagos, Bayet et al. (2012), which combined GALFORM with a radiative transfer,
photon dominated region code.
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CO(1-0) — H2 conversion does make a difference, although not huge given
that most of galaxies with the luminosities in the range observed have
“normal” properties (see also Fu et al. 2012).
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Atomic and molecular H cosmic evolution

(Lagos et al., 2011b)

— found in inter/high mass halos
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The SFR decline: a consequence of gas density

decline
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HI constraints on baryonic physics
Kim et al. (2013)

Optical properties and HI mass of
PH feedbacbgalaXIGS offer orthogonal constraints onii rcedback
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What SKA can do for the dense gas studies?
Geach, Lagos, et al. (in prep.)

Using Lagos, Bayet et al. (2012), which combined GALFORM with a radiative transfer,
photon dominated region code.

log(Ler/Ls)

iy

P Vops (CO(1-0), GHz)
@ Solomon et al. (1997} -
H Gao & Solamon (2004) * “ f,-'"‘ L 2 60 40 30 25 20 15
& Solomon & Vanden Boul (2005) -
@ | & Geachetal (2011) ¢ ,,( * S . . . . .
» Daddi et al. {(2010) & t,*" = B
£ Leroy el al. (2008) o e L -
& Tacconi et al. {2010) i <L -
.
od » o
— ] |
T
- ¥ m
* * E
- * g
— - i j,- 1 E E B
___,,".’ ] m - '.. g
7 mH o - 1- GALFORM =
= &0 g + Starburst o
— B e m o Quiascent - B
R X —— Sco>0.1 mJdy
..’ . o Papadr_‘npuulﬂsv& GE-::;h {2012) - - SGD =05 r'I"IJ}’
’ o Ez;n:nz o Sgo>1mly
o B | | Ci [ | 1 | 1
8 9 10 11 1 2 3 4 S
log(Leo/K km s pc?) Redshift



Conclusions

Lagos et al. (2011a,b), Lagos et al. (2012a,b), Geach et al. (2011, 2013 in
prep.), Kim et al. (2013)

* SAM: Powerful tool to study the connection SF/H2/HI. Self-consistent
use of parameter free SF laws.

« GALFORM. Model has been tested against HI and H2 mass functions, Hl
clustering, HI/H2/Optical properties scaling relations.

— natural result of the relation between H2/HI and pressure.

— Soon HI/H2/CO luminosities information will be publicly available in
Millennium database.

 HI density: consistent with galaxies dominating its content up to z~2.

 HI mass tends to be in low-mass halos in contrast to the H2 mass, which is
primarily locked up in intermediate halo masses.

» Explore the power of radio telescopes in detecting high-z molecular
emission lines.



mportant to follow galaxy formation
in a cosmological scenario?
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- Cosmology — gives you an unbiased gas inflow and merger history
— unbiased star formation history/chemical enrichment

“The right physics”|shou|d lead us to obtaining the “right” galaxy population.

— star formation (triggering)

— feedback (outflows, quenching)

— multi-phase ISM

— AGN accretion and jets/mechanical feedback



Leroy et al. (2013)

T T T T T - -

Radius [ | Gas

T
1
1

-
=)
-
o

Wisleeslar Can [epistion Time [Opr]
Wislseulnr (an [pistinn Time [Op]
Msleegiar (Can [epistinn Time [Opr]

s
i

Bi -

Totad [HE + M) S Sarless Dimaiiy [, par ] alar Sartess Devmsily M, g

L L A B B B B | T

Orbital Time

LAl A B A A G N R e B LN N B B R

- Deriv. of R.C. (shear) : Pressure

2

T

Molecular Gas Depletion Time [Gyr]
-
i
f
il 3
p

Cai Depeleiion Tome Jopr]

-
=]

¢ (2on Depirtisn Time [Ops]




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19

