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Overview

* Introduction on young radio sources

* Radio properties of very compact radio sources

* Young radio sources: physical properties and evolution

* Searching for short-lived objects



Compact radio sources

Powerful L

1.4 GHz

> 10~ W/Hz;

Steep spectrum & > 0.7;
VleOO MHz to a few GHz

Compact size LS <1 — 20 kpc

High fraction (15%-30%) in flux-density
limited catalogues

Low (<10%) variability
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Peak frequency — Linear size

LLS < 20 kpc
CSS

v,~ 50 — 100 MHz

LLS <1 kpc
GPS

v,~1GHz

LLS <100 pc
HFP

v, > 4 GHz

The smaller the source, the higher the
turnover frequency (0’Dea 98)




Radio morpholoqy
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The youth scenario
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Evolutionary stages

107 . T
10° . . The higher the turnover
m o I
E 108 L. e frequency, the smaller and
e s B N ow younger the source is.
& l000fF -t e :
100 v,=0.21 c
10 Ll Lol Lol Lol
0.1 1 10 100
Murgia 2003 LS (kpc)




Count excess

Evolution in Radio Power
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ISM or fading/recurrent radio emission?

The large fraction of young radio sources may be explained in terms of ISM-
jet interaction, short-lived and/or recurrent radio sources
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incid f tri : : : Recurrent activity
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The duty-cycle of the radio emission
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The duty-cycle of the radio emission

1 11 +3d06 - 146d.00 MHZ

o _‘::.: |].1I5 mJ-p'I::nm;F'-I:H1L|x:I ﬂ?E.EI]ImJ-p'I:u:IIm I I =H
R _Restarted- | Source evolution:
— E‘ -
Pl | * Luminosity
0 . s . | * Magnetic field
= "0 nl o s m;"\____f'? A0 . e . .
N P i M,Tlﬂt”;?s 3 | * Velocity expansion
I * Energetics
— _ | ——
o Influencers:

. FRU/II

Reli
* ISM

* Jet power




CSS/GPS: physical properties

We select a sample of bona-fide young radio sources from different

CSS/GPS samples (Fanti+90,01, Dallacasa+95,00, Snellen+98, Stanghellini+98,09,
Peck&Taylor00)

* Clear core detection

* Known z (spectroscopic/photometric)

48 objects, 31 galaxies and 17 quasars with LS ~ 10 pc to 30 kpc

Suitable for investigating radio emission at different evolutionary stages



Turnover frequency - LLS
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Turnover frequency - LLS

Deviation at small LLS 2
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Luminosity

Total luminosity at 375 MHz AL e g ;
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Absorbed sources: 375-MHz flux extrapolated 27}
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Galaxies only

Quasars and galaxies have same slope and an
Lcore ~12.28+0.5 Ltot offset in Lcore

Quasars only Quasars+galaxies: steeper slope driven by
L ~11.94+0.5L segregation in Lcore and Ltot

core



Luminosity - LLS

Galaxies only: luminosity evolution sof

consistent with models sof
v 28?—
LSS4kpC°LtOt¢ %
S 27;—
LS?4kpC:Lmt¢ 3252—
i 25 —
g & % .
28;" """""""""" T T ] | /N 24§ Orienti&Dallacasa 14
27f \ .o — ~ Snellen+00 1 2 leqUS[pe] °

LINEAR SIZE (Kpe)

LS<1kpc:L__*

core

Low statistics for LL.S ~ 1 kpc

™
=

Log L core [W/Hz]
~a ]
wn (e}]
| ) 1
L]
L ]
.
LA
. L]
.+
. 5 2 >
[ ]
L]
L] -
.
ay
; 3
L ]
1 1

N . ' Quasars cluster at high Ltot and Lcore
Orienti&Dallacasa 14 . .
22biii, . P S : Quasars may suffer from projection
1 2 3 < S

Log LLS [pc]



Role of ISM in young radio sources

AIM: determine the morphology and spectral index distribution in GPS sources

HOW: multi-frequency VLBI observations of 10 GPS + 9 HPF (from Dallacasa+95,

Dallacasa+00)
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Asymmetries in “symmetric” objects

We complemented our results with
those from other samples of CSS/GPS
with LS up to a few kpc.

Brighter-when-closer in >50% of sources
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Fading radio sources

AIM: constraining the incidence of fading objects at different
evolutionary stages

MODELS:

1) intermittent radio emission lasts 10** yr and recurs 10>° yr
(Reynolds&Begelman97)

2) intermittent radio emission lasts <10** yr and recurs 10*° yr
(Czerny+03)

EXPECTATIONS:

1) excess of MSO (LS > 1 kpC) (Reynolds&Begelman97)

2) excess of CSO (LS <1 kpc) (czemy+a7)



®
Searching for faders
Looking for candidate faders from the Fanti+01 B3-VLA CSS sample

Selection criteria;

* Steep spectrum with o > 1.0

* No evindence of active regions

18 CSS source: 12 with LLS > 1 kpc, 6 with LLS < 1 kpc




LS < 1 kpc: preliminary results

VLBA observations at 1.4, 5, 8.4 GHz

I Orienti et al, in prep
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LS > 1 kpc: preliminary results

VLA observations from 1 to 17 GHz

Orienti et al, in prep
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Conclusions

* Young radio sources provide insight on the initial conditions of
the evolution of the radio emission

* Luminosity evolution of high-power young radio galaxies
agrees with the expectation from evolutionary models

* Incidence of asymmetric morphology likely produced by ISM
interaction is high in young radio sources

* Over-abundance of young radio sources indicates the existence
of a population of short-lived/recurrent objects

* The time scale of recurrent activity is still far to be constrained

* The high sensitivity and resolution at low frequencies are
crucial for our knowledge of the life cycle of the radio emission
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