
Extended LOFAR and Particle Spectrum 
       in Extragalactic Radio Sources

Gianfranco Brunetti
        INAF-IRA Bologna

☺ Low Frequency + High resolution

             Low energy end of the electron
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Particle Spectrum in Post-Shock Regions

Courtesy C.Carilli
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Scalings in Radio Hot-Spots
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Unique/simple electron population ➔ bulk of radiation in the IR band



Catching the bulk of synchrotron radiation 
                         with Spitzer
(M. Bondi, GB, G. Setti, K.-H. Mack)



Catching the bulk of synchrotron radiation 
                         with Spitzer
(M. Bondi, GB, G. Setti, K.-H. Mack)

Observations carried out at :
                             3.6, 4.5, 5.8, 8.0 m (IRAC) +
                                                   24 m (MIPS)

}~ 3 hrs
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Bondi, GB, et al. 2006, in prep

IRAC  Images



3C 33 S

A Selected Result
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The volume-magnetized 
distribution function of B 
(V(B) -vs- B) in these HS 
reasonably extends for less than 
one order of magnitude !! 

A Selected Result



Basic Approach :


Brunetti +al. (1997) 
Beck & Krause (2005)

Resolution

Compact regions should be resolved in the optically thin regime.
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Scalings in Radio Hot-Spots

Brunetti +al. 2004



Basic Approach :Basic Approach :

l ⇨

<>



Basic Approach :

l ⇨
⇨



A particular case : 3C 295 NW-HS

⇧
LB-LOFAR

compact source ~ 0.2 arcsec                  
sa ~ 45 MHz         ⇨sub-arcsec LOFAR: <> ~ 200   
Beq ~ 0.58 mG               

equipartition

equipartition



Conclusion ⇨long baseline LOFAR

⇨Compact Sources (~0.3-3 kpc regions: HS & CSS)
⇨Larger B (~ mG)
                   ⇩
        ~100 MHz with ~0.3-0.5 arcsec resolution

                       ⇨ ~ 100-300   

LOFAR ⇨   ~ 103  electrons

⇩




