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How and when do galaxies assemble ?
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What fuels star formation? What contributes to the mass increase?
* processes to transform gas into stars * evolution of the mass in stars
» modulated by feedback, environment

(feedback) _
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Effect of the environment?




Galaxy census @ z>2

e Observational picture still very incomplete and uncertain
» The census of galaxies so far relies on small fields
— Cosmic variance (Moster+11):
* 50% on 100 arcminz (GOODS, CANDELYS)
e 10% on 1deg? (COSMOS)
o At z>2 most studies use photometric samples:
only ~2000 galaxies with z.,. >2, few hundreds at z,,.>3.5

-

Need large and deep spectroscopic samples
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Only few spectroscopic surveys @z>2

T

Spectroscopic Surveys at z>2
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Only a few 102 galaxies
with spectroscopic
zedshifts to z~3.5

Largest iIs zZCOSMOS-
Deep with ~2000
galaxies with 2<z<3

Heterogeneous samples
and selection functions
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VUDS: surveying the first phases of

e 1deg?

variance

Lidia Tasca

ESO Large Program: 640h
allocated (~80 nights, clear)

VIMQOS on the VLT
Focused on 2<z<6

galaxies assembly

10,000 targets

3 fields: mitigate cosmic

FIELD VIMOS Area
pointings | arcmin?
COSMOS 8 1800
ECDFS 2+1 675
VVDS-02 5 1125
TOTAL 15+1 3600
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3 fields with a lot of existing data

« Multi-wavelength imaging from u to K bands

 Spectro-z from previous surveys: VVDS,
zCOSMOS, GOODS

 Deep Spitzer data at 3.6 and 4.5 um (24 um)

 HST imaging
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VUDS target selection

e Additive selection:

— photometric redshifts, z,,,>2.3
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—  First and second peak in z,,,, PDF I ;?482215313X1€S |
— Color-color (LBG) AND z,,,>4 with [ o - 0.0096 3

Iag>25 N i
— Add z+NIR detected, but not detected in -

optical
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e Large wavelen%fh range
3600<1<9300
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« 14h integration / target with
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e ~80% redshift success rate 0 1 2 3 4

spectroscopic redshift

libert et al. 2013
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VUDS target selection validation

Better than a straight
Zphot SElECTION
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Better than a straight
LBG selection

o B ]
® AGN 25 < z < 3ing .
YOAGN 2z<2.5 or z>3D
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VUDS redshift distribution

Le Févre, Tascaetal. 2014
: S |:| IAIl galaxiles 1 6045 ga|aXIES Wlth
300 |- [ 0 retiebie ogs | measured redshifts today

Another 2000 expected from
on-going data processing

. =

The largest spectroscopic
sample at z>2.5

100

Redshift
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VUDS redshift distribution

600 | T | T | T | T |

6045 galaxies with
measured redshifts today
Another 2000 expected from
on-going data processing

i VUDS (this paper)
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Absorption & emission line galaxies to z~6

Individual spectra 1,525, a very faint sample

4<7<5
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4000 spectra: 3Gyr of evolution in one glance
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First results

Survey description paper (Le Fevre, Tasca, et al., arXiv)
Merging rate z~3 (Tasca et al., 2014, A&A, 565, 10)

Lya fraction evolution 2<z<6 (Cassata, Tasca et al. , in press)
Proto-cluster z=3.3 (Lemaux et al., in press)

Proto-cluster z=2.9 (Cucciati et al., 2014, A&A, 570, 16)
Low-M high-SFR z~1 galaxies (Amorin et al., 2014, A&A, 568, 8)
SFR-M and sSFR evolution up to z~6 (Tasca et al., arXiv)
IGM transmission (Thomas et al. , arXiv)

9.  First clustering measurement (Durkalec et al. , arXiv)

10. Progenitors of z~2 passive galaxies (Tasca et al. , in prep.)

11. Epoch of galaxy formation (Thomas et al., in prep)

12. Lya continuum escape fraction (Grazian et al., in prep)

O N Ok WD

General paper: the ESO Messenger March issue
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Lidia Tasca

Pairs / merger rate @z~3

* |Is merging important
during the first phase of
mass assembly ?

* ldentify true pairs: each
member of a pair has a
spectroscopic redshift

Major mergers
M1/M2 > 1/4
The merger fraction is

ferq=20%

merg
PNCG - 26 Novembre 2014 14




Galaxy Merger Rate History since z~3

from spectroscopic pairs
Le Févreetal.in prep.
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e New measurement at
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Integrating the GMRH indicates . : : .
that 50% of the mass of Next: consolidate the z>2 picture with

galaxies at z=0 has been ~50 true new pairs from VUDS
assembled by mergers
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Proto-cluster at z=3.3
Lemaux, Cucciati, Tasca et al. 2014

CFHLS-D1-VUDS Best Structure
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» 19z, confirmed members * Supported by photo-z analysis
. - 14
. agal =105+ 2.8 Mass: 3X1O M@
e As massive than Coma by z~0
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Environment effects at these early times ?

Comparison of average spectrum in z=3.3 proto-
cluster with field galaxies
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« Steeper UV spectral slope

 Stronger Lya, Hell, ClII } Activity enhanced ?
« Also 3 AGN in this cluster
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Lya fraction evolution

The evolution of strong
Lyo emitters is

Increasing by a factor
two from z~2 to z~6

18



SFR-M.. relation up to z~5
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SSFR evolution since z~5
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The sSFR evolution
does not follow a pure
accretion driven galaxy
mass growth.

Need to combine with
merger processes.

20



Summary

« VUDS is opening a window
relatively un-probed with
spectroscopy at 2<z<6

|t will provide ~6000 galaxies
with z.,..>2.3

spec
e The largest spectroscopic sample
to date at these z

e On-going analysis

Stay tuned !

Lidia Tasca PNCG - 26 Novembre 2014

600

500 - VVDS-Deep N
L Bl sicidei+ BM/BX-LEC
400 | —
r B ouchis 10 LAE z~6.5
Stark+10 dropout
£300 & ]
. ¢
200 = |
100 _
0 _— ]
=
Redshift
L T
Sp pic Surveys at z>
104 -
o Ub3
%': m 2zCosmos—Deep—22-23 ]
o i
o]
b el-z
510 . =
a.
7
S
e
Q
<
E
310 =
z 3
]
10! | v
0.1 1
Area (deg?)

[ 1 vups (this paper)




	VUDS�Initial phase of galaxy evolution 2<z<6+
	How and when do galaxies assemble ?
	Galaxy census @ z>2 
	Only few spectroscopic surveys @z>2
	VUDS: surveying the first phases of galaxies assembly
	3 fields with a lot of existing data
	VUDS target selection 
	VUDS target selection validation
	VUDS redshift distribution
	VUDS redshift distribution
	Absorption & emission line galaxies to z~6
	4000 spectra: 3Gyr of evolution in one glance�               
	First results
	Pairs / merger rate @z~3�
	Galaxy Merger Rate History since z~3 from spectroscopic pairs
	Proto-cluster at z=3.3
	Environment effects at these early times ?
	Lya fraction evolution
	SFR-M*  relation up to z~5
	sSFR evolution since z~5
	Summary

