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VIMQOS -VLT-UT3

%A highly efficient high
Nedshift ﬁJachine in

"peration SiNC 2002
on theVLT y




VIMOS at the ESO VLT

measures the distance of 1001 distant galaxies

in one single observation 28/09/2002

—
VIMOS at the VLT observes 150 galaxies
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at once at high spectral resolution (R~4000)
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VIMOS VLT Deep Survey

Field

IAB<22-5
WIDE

| \p<24
DEEP

| \g<24.75
Ultra-Deep

~14000

0226-04
9000 Public| (on-going)
1400405 ~11000
2217400 ~15000
(~10000 on-going)
CDFS ~1600
Public
Total ~35000 ~15500 ~1000
GOAL 100000 20000 1000

Deep Field
<24

R~230, 5500-9300A

~50000 spectra
today

Goal >20000 Deep
and 100000 Wide



VVDS-Deep Field |,;< 24

Magnitude selection only: complete census of the
population, minimize apriori selection bias

|,s<24
<z>=0.75
High
redshift tail
to z~4-5

1000 —

900 —

VVDS
redshift desert

Redshift
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Spectrophotometric Classification

We used CWW templates TYPE CWW  Mp — My (AB)

] 1 Ell 1.3 - 400
to define 4 classes. She 005 - 13

Assuming the redshift, Sed 0.68 - 0.95
The class is given by the

template which gives the best

to the mutli-band photometry

Typd / L / Meg,, / 'x /Model/Age[Cyr]/E(B-V)/PdZ

CWW Ell
Cal 040 -188 82 46 0000 000 0.0 ggg %bg i
- CWW Sc
CWW Irr+SB|




Good correlation between
bimodality and types

Red:type 1(early)
Green:type 2 (Sbc)
Blue :type 3(Scd)
Yellow:type 4 (lrr)
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Type 1 galaxies
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Little evolution , 0.2 mag of brightening, decreases in
number of objects
Zucca, lIbert, Bardelli et al. (2006)
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Steepening of the luminosity function and
one magnitude of brightening

Zucca, lIbert, Bardelli et al. (2006)



Declingtion {2000)

VLA-VVDS Deep Field

1.4 GHz
1 Sq Degree

0

10

VLA
B-Configuration
Primary beam
ul | | | of 31 arcmin
FWHM

20

9 pointings
separated by 23

VVDS TEAM+ M.Bondi, H. DeRuiter Arcmin

o 0| L.Gregorini P.Parma 6 hours of
26 25 02" 24 @Xposure time

28 27 t Ascension (2000)
17 uly of NOSE™™ B, et al. (2003) Ciliegi et al. (2005)
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AGN emission associated to early type galaxies



A 6cm MERLIN/VLA image of nearby starburst galaxy M82.

The discrete sources are mostly supernova remnants with ages less than
1000 years and compact Hllregions.

The non-thermal extended background is mainly due to relativistic electrons
generated by older remnants M>8 MO time ~10**8 yrs

Radio emission associated to late type galaxies



Alm of this work

study the properties of radio galaxies
knowing a priori optical behaviours

because _____ changes of the probability
for an optical galaxy to be

radio emitter

Evolution in Radio band is due to  A) changes of the
radio-optical ratios

B) changes in the global
number of optical galaxies



Recepies

0) All properties of radiogalaxies

have to be compared with those of all
optical galaxies (within each morphological
Class)

l.e. define a Control sample




1)Use Rest Frame Quantities

B-1

B-I

10 .

10 .

redshift

| |
Observed Col
i l I |
0 05 1 1.5 2
redshift
| |
Rest Frame Colors
] ] L
0 0.5 1 1.5 2

B-l at z=0
means

R-J at z=0.5
Z-H at z=1.0

What is the
meaning of the
radio-optical ratio?
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2) Use accurate
photometric
redshifts
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number of objects

Effect of our cuts

No trend of
morphological mix
with 1.4 GHz flux

Lost objects:
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Redshift Distribution
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Points
Radiogalaxies

Colors:
Density map
of optical
galaxies
0.5<z<0.65




COLORS DISTRIBU

Red points: -
Type 1 radiogalaxies
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Blue points:
Type 3+4 radiogalaxie
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er of Galaxies

i I
]

0.5

1 1.
B-I

Radio bright (logP>23)
show no difference
with control sample

B-l peak most evident
for radio faint galaxies
(log<23)

Type 1

30

U-B

20

Number of Galaxies
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LUMINOSITY FUNCTIONS

22 24 26

| Red 0<z<0.5
] Black 0.5<z<1.1

All types
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 LUMINOSITY FUNCTIONS

Type 1+2
(early)

LF=p, (1+2)"
(L/L*)e

where
L=L,(1+z) P
o=-1.78

B=2.76
K= 0.04
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Number density Mpc-? log(L,,,.)"!

LUMINOSITY FUNCTIONS

Red 0<z<0.5

Black 0.5<z<1.1

26

Type 3+4
(late)
LF=p, (1+2)*
(L/L*)
where
L=L, (1+2) ¢
o=-1.84

3= 2.63
K= 0.43



Number density Mpc-?

-2.5

-3.5

LUMINOSITY FUNCTIONS

The optical
Luminosity Functions
Evolves

What about

Radio-optical ratios?




Radio - Optical ratio

Standard definition

(ratio between fluxes) 10— .
insufficient for deep surveys ..
Because of: f

» redshift-band dependent " | Volume effect o
*  flux limit dependent i &
*  Volume-redshift dependenée. |
Fl'alfe ra.tilo of rest-frame ” - forbidden b
luminosities radio limit
and weight by V/V__ N :

Blue F20<20 pJy
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Frequency
o
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0.001

0.0001
0.1

Black all galaxies
Red : type 1 (early)
Blue: type 3+4 (late)

T Normalized by
Hll.-‘_hh . Z V/Vmax

1 10
Ratio L./L, 1071
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0.1

0.01
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Ratio

100

Ly/Ly 10-18

1000

T1+2
z>0.7 red
z<0.7 blue

logP>23.1



Frequency

0.1

0.01

0.0

0.0

0.1

1 10
Ratio L/L, 10~

T3+4 (late)
MB<-21.5

Dependence
on the optical

luminosity
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Stellar Masses and
Star Formation Rates =~~~

29 -

Még.y

L | L L L | 1 1 L | L L L |
4000 6000 8000 104
MA)

Optical:Match of photometric bands with a library of spectra
including variable star formation rates and stellar masses

RADIO:
Star Formatio Rate =C *L ,, 5, Mgyrs

C=1.19107?"L,, .., Haarsma et al. (2000), Condon (1992

C=5.52 102 L,, ., Bell (2003)



SFR(radio) M, yrs-!

mnradio) vs SER(optical)

30% of objects
below “equality line’
(i.e. <SFR(radio)> >
<§FR(optical)>)

==> effect of dust?
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SFR(radio) SFR (M_/year)
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At higher z
Higher specific

Star Formation



Mass Functions
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Star Formation History
from radio band

Two approaches:
2) Direct integration of radio-optical luminosity function in
different redshift bins (low statistics)

2) Use optical galaxies as tracers for radio emission

SFR density= C J®(L’) (R D(R) L’ dR) dL’

®(L) Optical luminosity function
D(R) distribution of radio-optical ratios R



SFR density [M, yrs~' Mpc~2]

| Log (sfrVVDS)-
I _ | Log (SFRradio)=
0.1 . N :zfﬂf‘i;'%“_ <0.73> +/- 0.02
- | .;*2'5-?:,,«”’! i
: l e | Expected 0.74
ny - | From FUV (1500A)

1 E . E: (Hopkins et al 2001)
.

SFR density L(1+z)*"°

K
0.01 |

Uncorrected SFR form FUV
Tresse et aI 2007) -

0 [}_2 D.d {] 6 D.B 1 1.2
redshift




CONCLUSIONS

V<SFR(radio> > <SFR(optical)> (dust)

VSpecific star formation rate higher in the past



CONCLUSIONS

VPossible to use optical galaxies astracers for
radio emission in particular for
the estimation of the Star Formation History

VSpecific star formation is decreasing with redshift



COSMOS

i 10 Ksample

- 40°000 VLT redshifts
for COSMOS

- .

"PI: S L|IIy ETH-Zurich
~10000 redshift to 1=22.5 over
~1.4 deg?(forseen 20K over 2X2 deg?)
Sampling rate 70%==> density estimate
Medium resolution spectra==>diagnostics
R=600



zCOSMOS sample (bright)

-10509 redshifts

-8481 “statistical sample”
(high quality, 99.8 %
reliable)

-repeated 600 spectra
yelds to <100 km/s errror

60

o Lul
0 0.5 1
redshift

Cutting the sample

g p Fig 3: Redshift distribution of extragalactic objects in the zCOSMOS-bright 10k sample with secure
redshiits, binned in intervals Az = 0.001, which is larger than the redshift uncerainty by a factor of three at

Z< O . 9 M B <—2 O . 7 5 z=0and of two at z ~ 1. Despite the large transverse dimension of the survey, the redshift distribution
shows structure on all scales from the velocity resolution up to Az ~ 0.05.

2567 objects



DENSITY ESTIMATE

Kovac et al. (2008)

Battery of density estimator

Mass-weighted 5 nearest neighbour
O o
y‘ O
O

High density

environment low _denS|ty
environment




VLA-COSMOS Bondi et al. (2008)

1.4 GHz over 2x2 deg? ~2501 sources
1.5 arcsec resolution to 11u Jy
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Fig. 5.— Radio source counts at 1.4 GHz from the VLA-COSMOS survey (dots) and fi
other surveys., Empty circles show the radio counts not corrected for incompleteness, fi
circles the corrected ones using m = 0.5. The VLA-COSMOS source counts are shown al
with those obtained by other deep surveys (see text). The solid line is least-squares si:
order polynomial fit obtained using the VLA-COSMOS and the FIRST source counts. Fig. 2.— Layout of the 28 pointings for the VLA-COSMOS observations. The two circles
dashed line is the fit obtained by [Hopkins et al. (2003). have a radius of 30" and 45",



Previous Results on AGN
environment

-X-ray AGN have correlation function at z=1 similar to
Massive (3X10"° M, galaxies at same redshift)

(Gilli et al. (2008, in press)

-24 pm galaxies (1<22.5): LIRGs have more ellipticals
neighbour than other galaxies, ULIRGs are in “"active SFR
regions” . LIRG in overdens, ULIRG in underdens regions.
(Kaputi et al. (2008)

-Effect with environment in 2dFGRS radio-loud AGN and
star forming radio objects (Best 2004)



Previous Results on AGN
environment

-radio loud Luminous Red Galaxies have correlation
Length of 12.3+/- 1.2 (control sample 9.02+/-0.52)
(Wake et al. 2008)

-X-Ray AGN in the A901/A902 supercluster
avoid extreme (high and low) environments (Gilmour
et al. 2007)

-X-ray AGN from COSMOS: low stellar mass AGN
(<10 M, ) same environment as non AGN

massive AGN are in higher environment (Silverman
et al. (2008)



CAUTIONS (..again..)

1) AGN vs SFR division
2) CONTROL SAMPLE

f.i. be careful that

this is nothing else that

the optical morphology-
density relation Best (2004
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Groups Multeplicity (Knobel et al. 2008)
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-Only the red “passive” AGN show a
density dependency

-In higher environments the ratio
between stellar mass and emissivity
is higher (higher efficiency or more
cooling?)

-Effect also for Star Forming galaxies
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