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AGN in the Radlo regime (z~0)
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@ SDSS + NVSS local sample

@ Optical spectroscopy:
- High-excitation Radio AGN (HERAGN)
- Low-excitation Radio AGN (LERAGN)

HERAGN vs LERAGN

Green VS Red
Low VS High M*
High 6 Low M_  rate

Thin Disc vs  ADAF

AGN dichotomy in the local Universe is reflected also
in their host host-galaxy properties.
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Beyond the local Universe:
The 3-GHz VLA-COSMOS survey

S Radio sky surveys in context .| @ 10,830 radio sources selected at

- | : 3 GHz in COSMOS over 2.6 deg’
Past surveys | f (Smoléié¢ et al. 2016, accepted)

.g_ i @ ~85% have optical/NIR counterpart

] (Baran et al., in prep).
State-of-the art |

s 5 s u B Accurate redshifts and photometry
EB5mos prvs Y EMU 3 from the COSMOS-2015 catalogue
e ' (Laigle et al., 2016)

Depth [uJy]
10

-
e IVLA- MNext-
% - pOSMOS | generation ::
i surveys, >2016 : FINAL SAMPLE
- ~ rms ~ 2.3 uJy/beam |
= ' ' > 7,339
1 100 10,000 i )
< PL:V.Smoléi¢ Area [sq.deg] radio sources + multi- )\

ércer



Multi-wavelength SEDs
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We characterize each individual galaxy from its
broad-band spectral energy distribution (SED)




SED-fitting decomposition

- SED-fitting code MAGPHYS
(da Cunha et al. 2008)

Galaxy templates

consistency between absorbed stellar light
and IR emission of the galaxy

(= energy balance argument).

MAG PHYS *.




SED-fitting decomposition

. SED-fitting code MAGPHYS
(da Cunha et al. 2008)

Galaxy templates

consistency between absorbed stellar light
and IR emission of the galaxy

(= energy balance argument).

MAGPHYS +  «

Mum-wavelength Analysis of Galaxy

3-component SED flttlng code
(Berta et al. 2013)

AGN library of templates .

physically-motivated models of accretion disc
and dusty torus emission
(Fritz et al. 2006; Feltre et al. 2012)
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SED-fitting decomposition

- SED-fitting code MAGPHYS 3-component SED flttlng code
(da Cunha et al. 2008) (Berta et al. 2013)
Galaxy templates | AGN library of templates .
consistency between absorbed stellar light physically-motivated models of accretion disc
and IR emission of the galaxy | and dusty torus emission
(= energy balance argument). (Fritz et al. 2006; Feltre et al. 2012)
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(1) Decomposing AGN emission from host-galaxy light
(2) Classification: AGN or galaxy (statistical and incomplete method)




AGN populations in Radio

(Radiative AGN activity) 1) Lx > 10** erg/s (e.g. Szokoly et al. 2004)

2) Mid-IR colour-colour diagram (Donley
et al. 2012)

- 3) SED-fitting identified AGN

X-ray + mid-IR + SED fitting (#1516)

~ 21% radiatively Efficient AGN

50




Radio-excess AGN

(Delvecchio €t al. 2016, in prep)
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» SFR_IR from galaxy's SF
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Radiatively Inefficient AGN detected via radio excess
show up only in Radio




AGN populations in Radio

Rad. Eff; AGN Radio-excess
Rad. Ineff. AGN

(Radiative AGN activity) (Mechanical AGN activity)

X-ray + mid-IR + SED fitting (#1516) Radio-excess (#1247)
~ 21% radiatively Efficient AGN ~ 17% radiatively Inefficient AGN
(7% shows >30 radio-excess) with radio excess

h.



SFR-M™* plane

(Delvecchio et al. 2016, in prep)
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Rad. Eff. AGN lie around the MS, while Rad. Ineff. AGN are 2-3 times below




M* dlstrlbutlons

(Delvecch1o et al 2016 in prep
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Rad. Eff. AGN typically hosted in less massive galaxies than Rad. Ineff. AGN




M#* distributions

(Delvecchio et al. 2016, in prep

| 2'_ 1.20<z<1.80 1 180<z<2.50 1 250<z<3.50
ey 1} |
'1'.—_.:I : ;/ .f: m‘
S 0.8 . //I .{
S 06" _
= 04 : |
— 1.2} 350<2<5.70 1 10.010.511.011.512.0 10.010.511.011.512.0/ »
2 1.0} | | . ] log M. [M] log M. [M] P
S 0.8} S 7 _
E 06} \ —— radio—excess Rad. Ineff. AGN il
S 04} Rad. Eff. AGN . N ey
Z 02t memmmm Rad. Eff. AGN + radio excess :
. 9.5 10.010511.011.512.0
log M. [Mg]

z=1.5: similar M* distributions
z=2: possible reversal (6.4 0) of the M* behaviour (galaxy "downsizing"?)
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Hint of "downsizing'?

Saintonge et al. (2013)

‘@ Rad. Eff. AGN live preferentially in MS galaxies 1.0

F;HIlHSS i II.11]I1,'+I13
@ Molecular gas fraction increases with redshift | g -} —
feas ~ (1+z)* in MS galaxies (Saintonge et al. 2013) - - P -

@ AGN accretion occurs more likely in gaS-rich
galaxies (e.g. Vito et al. 2014)
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COLDGASS (z=0)
G11,B13 (z~0.4)

e
3

Magdis+12 (z=3.2)
This work (z>2.4)
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- Massive galaxies at high redshift host Rad. Eff. AGN activity more commonly 3
than less massive galaxies |

- Galaxies below the MS have less cold gas, meaning less efficient

| SMBH accretion




Summary:

Radio-AGN dichotomy at high-z?

Rad. Eff. AGN Radio-excess
Rad. Ineff. AGN

.

Rad. Ineff. AGN typically live in less star-forming
and more massive galaxies than Rad. Eff. AGN
(high-z analogs of Low/High Excitation AGN?)

h.



Summary:

Radio-AGN dichotomy at high-z?

Rad. Eff. AGN Radio-excess
Rad. Ineff. AGN

< L ‘ __

Rad. Eff. AGN with radio-excess show intermediate properties

between the two main AGN classes: transitional phase?
(e.g. Farrah et al. 2012; Cicone et al. 2014; Perna et al. 2015; Brusa et al. 2015, 2016)
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Summary: | | I
Z?

Radio-AGN dichotomy at high-

1) Rad. Eff. AGN g)  Radio-excess
Rad. Ineff. AGN

Rad. Eff. AGN + radio-excess
(A transitional phase?)

2)



Take-away messages

Multi-wavelength diagnostics essential to identify
two-fold AGN population:
Rad. Eff. AGN (21%) and radio-excess, Rad. Ineff. AGN (17%)

At z<1, Rad. Ineff. AGN live in less star-forming
and more massive galaxies than Rad. Eff. AGN.

At z~2, we observed a reversal of the M* distribution:
cold gas might be the key driver of this trend

Rad. Eff. AGN with radio-excess show intermediate properties
between the rest of Rad. Eff. AGN and Rad. Ineff. AGN:
transitional phase?
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