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The efficiency of galaxy formation in different environments

A Yo

Ingredients from COSMOS+zCOSMOS
» zCOSMOS 20k redshifts

» density field from nearest neighbour reconstruction

» galaxy stellar masses and photometric classification
from SED fitting
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The efficiency of galaxy formation in different environments

Ingredients from COSMOS+zCOSMOS
» zCOSMOS BRIGHT 20k redshifts
» density field from nearest neighbour reconstruction

» galaxy stellar masses and photometric classification
from SED fitting

Aim:
Estimate as a function of redshift and environment;:

» the fraction of baryons of a halo falling in a galaxy
» the fraction of baryons of a halo forming stars in a

galaxy
© understand how the different environments affect
the formation of galaxies and their evolution
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galaxies

opt: N 22
KK

opt: N 24
X—-ray
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The efficiency of galaxy formation in different environments

OS density field (Kovac et al. 201 O)
utlon of over—dense and under—dense stru
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The efficiency of galaxy formation in different environments

0.35<2z<0.50

Bimodality of the
GSMF, more evident

n high density regions

5 - 1 L
8 85 9 951010511115 8 85 9 9.51010.51111.5
logM[h;g M)
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p of results on GSMF/environment:
Bimodality is due to the different contribution of early

and late type galaxies as a function of environment
early - late otal - DA early - late

= O =
0.35<2<0.50 3 - 1) 0.10<2<0.35 3 0.35<z<0. 50
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P of results on GSI\/IF/envuronment

'!‘{.? * lookback time [Gyr']
5 6

11.2 Arrprrreryprred Illl'l]ll]llil N N |

Meross Of early/late
photometric types|
evolves faster in |
high density
environments,
reaching similar
values at z=1 In
under- and over-
dense regions

1 &
11
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The efficiency of galaxy formation in different environments

The Questions:

- The mass of a galaxy is considered to be the main
driver of its evolution, but the probability of a given
galaxy stellar mass depends on the environment in
which the galaxy resides. What shapes the GSMF?

- The stellar mass is a proxy of the corresponding
halo mass, is the halo mass the main driver of the
galaxy evolution?

- How the environmental properties of GSMFs are
connected to the mass of the haloes?

- Are there differences in the efficiency of galaxy
formation in different environments?
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_, Halo Mass Function — HBMF: Halo Baryonlc Mass Function=HMFx a ,‘
MF Galactic Halo Baryonic Mass Function = HBMF- groups&cluster

" s
. .' LD 4
e L SN

et e SR N

«
_“-0

"‘Fractlon of halo baryons falllng in a galaxy beos efﬁcuency of galaxy for

. ‘..?.
,f ;.

~.'“
4 -Sr
.

To compute 71 and 772 we
assume a one to one and

- . monotonic relation between
| Mhalo and Mstar

Il)

| Baldryetal. 2008 | | galactj-cf_:uAbunolance matching
(SDSS) 'ﬂ . halog

PETE S S R S N B S S S N S | PR SR S S | PR UL NP :

8 9 2 ‘15-5 | N(> Mhalo) — N(> Mstar)

stellar or baryonic mass: log (4/Ul;)

number densily (dex " Mpc

Micol Bolzonella - GEE2 - Milano - 09.11.2011



The efficiency of galaxy formation in different environments

z=0.3
z=0.9

Without subhalos
- With subhalos
Moster et al.

1056 11: 116 12 126 13 13.5:14 145
logM, .16
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The efficiency of galaxy formation in different environments

The Halo Mass Function:

» the dark matter HMF and its evolution can be easily computed
theoretically given the cosmological parameters set (P.-S.
formalism)

» the HMF evolves a little in the range z=[0, 1] and mostly at the
highest masses (not at the galactic haloes scales)
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The efficiency of galaxy formation in different environments

Th' Halo Mass Function:

» the dark matter HMF and its evolution can be easily computed
theoretically given the cosmological parameters set (P.-S.
formalism)

» the HMF evolves a little in the range z=[0, 1] and mostly at the
highest masses (not at the galactic haloes scales)

» to obtain the galactic halo mass function (1 galaxy/1 halo) the
groups/clusters haloes must be removed: Shankar et al. 2006
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Shankar et al. 2006
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Th Halo Mass Function:

» the dark matter HMF and its evolution can be easily computed
theoretically given the cosmological parameters set (P.-S.
formalism)

» the HMF evolves a little in the range z=[0, 1] and mostly at the
highest masses (not at the galactic haloes scales)

» to obtain the galactic halo mass function we must remove the
groups/clusters haloes (sub-haloes should be introduced
back): see Shankar et al. 2006

» the galactic baryonic HMF is finally obtained by rescaling it to
the Qv cosmological value (fo=Qb/Qm =0.045/0.27)
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The efficiency of galaxy formation in different environments

Problems | know:

» the HMF depends on environment too (e.g. Faltenbacher et
al. 2010)

» the mass function of groups also evolves as a function of
redshift (the cutoff in the HMF must change with z)

» sub-haloes must be added to the standard HMF considering
their mass at the infall time into a bigger halo (e.g. Drory et
al. 2009: Nhalo=Ndistinct+Nsub). Moreover, the number of sub-
haloes should be different in the high- and low-density
environments.

» the baryon fraction may also depend on environment

» the best way to do this work is probably using the Millennium
simulations
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The baryonic mass
content of galaxies:

85 9 95 10 105 11 1156 12 125
logM,
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. tellar to halo mass relation and the fraction of
ns fa“e” into a galaxy and locked in stars:

z=[0.1,0.35]

z=(0.35,0.5] 1 [~ SO|Id ine: baryon A
- i__,da$hed lines: fraction of
| z=[Cl).7,1 .O]l Z * baryonic mass in stars

11 12 13 10 11 = -
log'uhalo baryonic log’“helo baryonic
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=3 -
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The stellar to halo mass relation and the fraction of halo
baryons fallen into a galaxy and locked in stars in D1 and D4
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Conclusions:

@ galaxy stellar mass functions depend on the large scale
environment through the different evolution of early and
late type galaxies, with a faster growth of the number of
early type galaxies in dense regions

® the estimate of the efficiency of galaxy formation in dark
matter haloes through the abundance matching can allow
to understand the origin of the shape of the GSMF

® computing the efficiency as a function of environment is

~more tricky than | thought (it may take more than two day$
" of meeting...)

” - must wait for GEE3! e'
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