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INTRODUCTION: It is nowaday clear that powerful radio sources are a small fraction of the Active Galactic Nuclei (AGN) generally associated with elliptical galaxies, implying that the
radio activity is a transient phase in the life of these systems, as also suggested by the detection of relics. The onset of radio emission is currently thought to be related to merger/accretion events

which provide fuel to the central AGN of the host galaxy. The evolutionary stage of an extragalactic powerful (L

aam, > 10 W/Hz) radio source is related to its linear size. In this context,

Compact Symmetric Objects (CSO) which are intrinsically small radio sources with linear sizes up to a few kpc, and a synchrotron spectrum that turns over from a few hundred MHz up to the
GHz regime, represent the population of young radio sources. Their radio activity originated at most a few thousand years ago, as derived from kinematic (Polatidis & Conway 2003, PASA, 20,
69) and radiative studies (Murgia 2003, PASA, 20, 19). Their radio morphology is dominated by mini-lobes/hotspots resembling a scaled-down version of the edge-brightened FRII galaxies,
suggesting CSOs as the progenitors of the large-scale radio galaxies. Several evolutionary models (e.g. Fanti et al. 1995, A&A,302,31) have been developed to describe the source growth, but
the too high number of CSOs in flux-limited samples strongly suggests that additional ingredients, like the recurrence of the radio emission (Czerny et al. 2009, ApJ,698,840) or the interplay
between the source and the environment, must be considered. Given their compact size, young radio sources entirely reside within the innermost region of the host galaxy, enshrouded by the
dense and inhomogeneous ambient medium left by the merger/accretion episodes that triggered the radio emission. The interaction between the radio jet and the environment may play a major
role in the source evolution, likely slowing down or even disrupting its expansion if a jet-cloud interaction takes place (Bicknell & Sutherland 2006, AN,327,235; Alexander 2000,
MNRAS,319,8). However, such a rich environment may also be the reservoir of the thermal seed photons that scattered by the lobes' relativistic electrons may be detected in gamma-rays by the
Large Area Telescope on board Fermi as the satellite continues to collect data and its sentisitivity threshold improves.
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The duty-cycle of the radio emission
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The radio luminosity

In terms of radio luminosity, CSOs are
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Fig. 3: VLBA images at 15 (top

and 1.7 GHz (bottom) of OQ208.

The radio galaxy 0Q208
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marks the fossil of a previous radio Fig. 4: the 5-GHz lightcurve
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The radio quasar J0650+6001
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(Orienti & Dallacasa MNRAS,406,529).

Since CSOs completely reside within the host galaxy, a possible mechanism may be

the inverse Compton (.
(Stawarz et al. 2008, A

[C) of thermal UV/IR photons by the lobes' relativistic electrons
nJ,680,911). Using the formula from Stawarz et al (2008), we
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Prospects for high energy emission from young radio sources

Assuming standard parameters OQ208, that is one of the closest CSOs, should have been
detected with the sensitivity obtained in one-year observations by Fermi, i.e. 50-~7x10"
erg cm™ s computed assuming I'=2.5. The non-detection of the source indicates that the
parameters used in the model are too extreme, setting upper limits to the jet power and the
amount of UV photons.

The high redshift (z>0.4) typical of the majority of young radio sources makes these objects
even more difficult to detect.

However, in the case of CSO associated with steep-spectrum quasars, like JO650+6001,
where also moderate boosting effects should be present, we can consider an additional
contribution of IC made by relativistic electrons from the jet (e.g. Ghisellini et al.
2005,A&A,432,401).

As Fermi-LAT continues to collect data and its sensitivity threshold improves, some young
radio sources may be detected, giving us important information on the physical properties
of these objects and the main mechanism responsible for their high energy emission.
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