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Flattening of normalized source
counts from deep 1.4 GHz survey
(e.g. Windhorst et al. 1990) ]

New radio population LH
Mixture of different classes of « ELAIS N
objects: ' . ELAIS S

— S.F. galaxies dominate at uJy fluxes [ o ATESP
-> (e.g. Richards et al. 1999, Sullivan et al. o VLA—VIRMOS
2004, Ciliegi et al. 2005)

ETS gal. more important at sub-mJy
and mJy fluxes (e.g. Gruppioni et al.
1999, Prandoni et al. 2001b, Sullivan et al.
2004, Ciliegi et al. 2005)

Problems:

— Incomplete identification (at most
70-80%).

More severe incompleteness in
spectral information.

Marano Field




« mly/sub-mJy samples: Study of the radio

emitting AGN evolution:

— Evidence of increase of comoving number density of AGN up to
z »2-Adelvwgddimneprisdbloaeclivsmdiighe rie Gl Barkes al.
2000), Redshi{t cut-otf dependenton Luminosity Glass, (e-g. Vigotti
et al. 2003
Waddingion' ¥l al. $2000) is the only study of a deep radio sample
aimed at deriving the AGN RLF - evidence of decline in RLF at
z > 2-3. Indication for lower luminosity AGN to peak at lower z.

Yinditation] O hls WorkVeid yVl2 objecest iy the sample.




e The sample: 131 radiosources over 1 sq. deg.
covered at 1.4 and 5 GHz down to 0.4 mJy (ATESP
survey) and by U B V R 1J K, multicolor imaging
down to R, ~ 25 (DPS Survey)

Scopes: statistical study of faint radio population

(80% id rate) = composition, z distrubution, radio
spectra analysis

—> study the RLF of AGNs at low L, ,y, doubling
the Waddington sample







The 1.4 GHz ATESP survey (Prandoni et al. 2000a, b), covering 26 square degrees,

was carried out with the Australia Telescope Compact Array (ATCA). A region
of 1 square degree was also imaged at 5 GHz (Prandoni et al. 2006).

1.4 GHz ATESP Survey: S GHz ATESP Survey:

26 square degrees at 6 =—40° — 1 square degree at § = —40°
16 radio mosaics with uniform
rms flux ~ 80 wJy

2967 sources catalogued down

to ~ 0.4 mJy (109 in SGHz
region) to ~ 0.4 mJy

Spatial resolution: ~ 10" Spatial resolutions:

— ~ 10" - radio spectra

— 2 radio mosaics with uniform
rms flux ~ 70 wJy

111 sources catalogued down

— ~2” - radio morphology




* The ATESP 5 GHz region was imaged in several optical and infrared
passbands in the framework of the ESO Deep Public Survey (DPS), which
comprises three 1 square degree regions (DEEPI, 2, 3) in the southern sky.

* The DPS was carried out in the optical (U, B, V, R, I), using the WFI
(Wide Field Imager) camera mounted at the 2.2mt ESO telscope.

* The DEEP1 (the DPS region which overlaps with the ATESP) has typical

depths of U,g ~25.7, B,z ~25.5, V,g ~25.2, R,y ~24.8, 1,5, ~24.1
(Mignano et al. 2000).

Region: DEEP1
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Salvato 2005

www.mpe.mpg.de/~mara/surveys
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e 85 ATESP Radiosources searched for id with

color catalogs (deepla, b, ¢) with the Likelihood
Ratio technique.

o Nid E LRthmsh C {1—H}| Mult. NIR Nmf
DEEP1a 27 18

DEEP1b 26 19
DEEP1e 32 21
ATESP-DEEP1 85 58

Stim  (Nraa) area
(mJy) (sq.degr.)
VVD5-VLA 0.08 1054
Phoenix 0.1 839
VLA-LH 0.05 63
ATESP-EIS 0.4 386
ATESP-DEEP1 0.4 85




42 ATESP radiosources 1n the 0.5 sq. deg. with
extensive color information analyzed with Hyperz

Used default SEDs (from normal galaxies to quasars).
In addition, some peculiar quasar SEDs (Red and BAL
QSO) directly downloaded from the SDSS web pages.

StarBurst

ATEEF 158404 0—0g o414

e,
o
=
Q
I
&
o

=1
e
0
.
Cul
5
w
e
=]
an
[ =]
L H
k=
=]
oh
=
[

GOo0 Fooo
Lunghezza d'onda {angstrom)




Composition: out of 42 identified ATESP radiosources:
e 24 (57%) ETS (Elliptical, SO)
° 6 (14%) QSO
e 6 (14%) LTS (Spirals and starburst galaxies)

Table 6.1: The ATESP-DEEP1 sample composition.

Survey mag im  ETS(%) LIS+SB (%) AGN (%) UNCL (%)
EI5-Wide <19 49 £ 8 43 £ 8 O3 -
EI5-Wide 19 <l <225 46%+13 11 +6 259 1838
ATESP-DEEP1® I<25 6 =12 14 +6 14+6 12+ 5
"based on identified sources in regions DEEPla and b

SB + post-SB

R =S, ,*100123)
e R < 100 = Star Formation
e R > 100 =2 Nuclear Activity




Redshift Distribution (see Figures):

ETS uptoz =2 (peak at z=0.7)
QSO uptoz=>5.

LTS up to 0.5

Radio Power Distribution:

ETS =10%-2> W Hz'! (triggered by
low-intermediate luminosity AGNs)

QSO - P = 10?26 WHz!
LTS 3/5 > P< 10> WHz! (SF)
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RadioPower (1 4 GHz)
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Spectral index ot =2 S o< V¢

o <—0.5 -2 steep spectrum

— Sinchrotron (¢t = —0.7)
e SF
* AGN (useful info from radio morphology)

o >—0.5 -> flat spectrum, (o > 0) inverted

— Thermal bremsstrahlung (SF on large scale)
— Sinchrotron autoabsorbed (AGN)
— ADAF 7 ( )

Donnelly 1987, Gruppioni 1997




Analysis on the entire ATESP-DEEPI.

Significant flattening with decreasing flux:
S >4 mlJ]y > steep spectrum (o ~ 0.7) = synchrotron radio emission.

S<4ml]y 2 46% (at 1.4 GHz), 63% (at 5 GHz) - flat spectra (o > -0.5) with
significant fraction (29% at 5 GHz) of inverted spectra (a >0 ).

General agreement with what found in literature (Fomalont et al. 1991, Donnelly et al. 1987).
RS multiple/extended (typically AGN) = steep synchrotron radio spectra, mainly found at

mly flux densities. Unresolved multiple-component present also at lower fluxes, but poor
deconvolution (Prandoni et al. 2006).

spectral index
spectral index

S 14 cHe (mlJy)




Global analysis of the radio and optical
properties of the ATESP-DEEP1 sample.

Any existing optical information used. In
particular from the EIS-WIDE survey

We found that:

I. most of the flat-spectrum sources

spectral index

- high R (> 1000), typically
associated to classical powerful RG
and QSO.

flat-spectrum sources (low R)
preferentially identified with ETS
—> (radio emission probably
triggered by low-luminosity AGNs).

spectral index

SF galaxies typically associated to
steep-spectrum sources, (synchrotron
emission in galactic disks or in
nuclear starbursts).

redshift




v Reduction of DPS
v' Production of color catalog

v New technique for photometry check
v’ Identification with ATESP survey (74%)

v Composition of ATESP sample and distribution in
L, P, z for each type = largely (70%) dominated
by nuclear activity




# Complete observation of Deepl (—=>enlarge
the sample) — ongoing observations &
proposals

# ___with a larger sample: study of AGN
luminosity function with a complete sample
of objects at low L

L
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Waddington et al. 2001

Study the population of nearby radio galaxies at ImJy level
2dF Galaxy Redshift Survey, Magliocchetti et al. 2002

—  Flux, 4gg, > 1 mly

Area = large
Niag =557 (2,3% of whole FIRST sample), identified down to b;<19.5
Compostion of the sample:

— 63% ETS, z>0.1, 10?'<P <10%*, RO>>

— 32% (LTS+SB), z<0.1, P<10%!5, RO<

majority of radiosources in merger/interaction are ETS = galaxy-galaxy
interaction triggers AGN activity at low z




Prandoni et al. 2005 (submitted)

Ciliegi et al. 2002




Sullivan et al. 2004

VVDS-VLA Sample, Ciliegi et al. 2005
Flux, 4o, > 80 Wy
Area = 1.2deg?
N.,q= 1054, 74% identified down to 1<25
U,B,V,R,[LK (partially covered)

Zyo(RS) > 7, (optical sample)

(V-I) RS redder than median optical population

radio detection selects high intrinsic L




General agreement with what found in literature:

— Fomalont et al. (1991) report a o, =—0.38 and a f(a > —0.5) = 60% at fluxes 16 <
S5 gu, < 1000 Wly; while

— Donnelly et al. (1987) report o
50% at0.4 <S5y, < 1.2 mly).

=-0.31+0.58, 0. =-0.42 and f(o. > -0.5) =

med

— Steeper behaviour found by Donnelly et al. (1987) at 1.4 GHz: o =0.80 £ 0.49,

mean

0og =—0.76 and f(a > —-0.5) =22% at 0.5 < S, , 5y, < 3 mJy = significantly different

composition on the faint radio population depending of the selection frequency.

Flux range | freq. N  weighted mean @ mediana  fla > -0.5) fla >0)
All fluxes |14 GHz 109 =056 £0.33 ~0.56 47 (43%) 10 (9%)
S>4ml]y [14GHz 22 -0.62+£0.28 -(.71 7 (32%) -

S<Admly |14GHz 87  —042+0.38 -(.53 40 (46%) 10 (11%)
All fluxes | 5 GHz 111  -0.52£0.37 -0.39 67 (60%) 28 (25%)
S>4dmly | 5GHz 13  —0.60£0.29 -(0.62 5 (38%) -

S<4ml]y| 5GHz 98  -043£0.44 -0.29 62 (63%) 28 (29%)
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