The AGN / host galaxy connection
in nearby galaxies.

A new view of the ori
radio-quiet / radio-



The radio-quiet / radio-loud dichotomy

Radio-quiet AGN are hosted preferentially by late-type galaxies,
but they are found also in early-type galaxies. Radio-loud A
are only hosted by early type.

It has been proposed that radio-loud galaxies are a
most massive black holes, but there 1s al
between the two classes. Other parameter

We here re-explore the classi
connection taking advant
link between galaxie
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The AGN / host galaxy connection
in nearby galaxies.

We must look at the nearby Universe to be able to see and study in
detail the properties of both AGN and host galaxies.

Early type galaxies are the crucial class of objects in which
RQ coexist.

The starting point of th

Radio surveys of two volume limit

galaxies (Wrobel 1989, Sadler
flux limit = 1 mly). Radi
respect to purely optic



The samples (North + South):

216 + 116 =332 SO and E galaxies.
67 + 51 =118 detected at 5 GHz above 1

Archival

HST images : 48 + 1
Chandra data:



Results from HST observations: I

D3GC 7515

HST reveals the presence of optical nuclei 1
crucial to properly define the radio-lou



Results from Chandra observations

Most galaxies have a nuclear component with a power law spectrum in the X-ray.
This provides us with a different measure of RL/RQ based on the X-ray.
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The nuclear diagnostic diagrams
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... but,, looking more closely at the host galaxies
properties a different picture emerges

Early type galaxies can be sepa
power-law galaxies on the basi
of the nuclear

Core galaxies hav



Results from HST observations: 11

—16

~16:2

-16.4

Log &

-16.6

-16.8

1C4296

0.01
0.005

Res.

—-0.005

-1 =0.5
Log r [arcsec]

UGC6946

Log r [arcsec]




A critical analysis of the Nukers scheme

Graham and Co. challenged the definition of core and power-law galaxies proposed by t
Nukers, arguing that a Sersic law profile provides a better description of early type
They define: power-law = Sersic fit, core = inner deficit from Sersi
We checked that for our targets the two definitions provide the same classifi
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Core galaxies only:
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Core galaxies vs. FR I radio-galaxies
FR Lrads |

ore profiles (De Ruiter 2005)
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Power law galaxies
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A radio-quiet/radio-loud bimodality
in nearby early type galaxies
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A radio-quiet/radio-loud bimodality
in nearby early type galaxies
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The bimodal distri



A possible interpretation.

Core galaxies form from a merger of two massive galaxies of similar
mass. The flat brightness profile is explained with the stellar heati
due to a system of binary black holes.

On the other hand, it has been suggested that radio-lou
associated to a rapidly rotating black-hole (Wilson a
resulting from the coalescence of two large B
energy necessary to launch the relativistic jet

Power-law galaxies (and spira
mergers, with small mass s

different AGN flavo



Results from numerical simulatations.
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Extension to higher luminosity.
Do Seyfert galaxies have a power law profile?
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Conclusions

The dichotomy between radio-loud and radio-quiet AGN
corresponds bi-univocally to the dichotomy 1n th
brightness profile of the host galaxy.

Note: spiral galaxies have bulges that can be described as power law (or Sersi
host radio loud AGN, but only Seyferts and LINERSs.

The galaxy's morphology 1s set b



ACTIVE GALACTIC NUCLEI

Nuclear activity is observed in a significant number of galaxies, a fraction as high as
30% for low luminosity AGN in the local Universe. It 1s now clear that the light from
the AGN 1s the result of the radiation released by gas in accretion onto the
supermassivie black holes which are hosted by all massive galaxies.

The newly discovered connection between black holes and galaxies makes the study
of AGN a crucial ingredient to understand galaxies formation and evolution

An AGN can present itself in an infinite
variety of manifestations, probably
depending on a large set of paramet
(e.g. black hole mass and spi
environments (e.g. host
accretion rate), all
complicated by evol

The role of most parameters on the AGN properties i



The radio-loud / radio-quiet dichotomy
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Among the many differences distinguishing AGN one
of the best known and studied effect is the presence of
two populations of AGN, which can be separated on the
basis of their radio luminosity with respect to the light
emitted in the optical band.

The dichotomy can be parametrized numerically,
with a threshold of L/L, = 10, but in most cases
radio-loud AGN can be recognized by the presence
of very extended radio-structures clearly associated
to large scale jets.

Why only about 10% of the AGN pr
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Limits on the “radiative accretion” 1n core galaxie
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A step backward: the nuclear properties
of low-luminosity radio-galaxies
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