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The maximum energy 

is determined by the 

dynamical timescale.

A long cooling 

timescale -> low 

efficiency of pion-

production

The cooling timescales 

(comoving frame) of 

protons due to 

synchrotron, inverse 

Compton, Bethe-Heitler, 

and photopion production 

are plotted.

The dynamical timescale 

is R/$c.
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Proton synchrotron case

Synchrotron is the 

most efficient in this 

case.

We suppress Emax to 

avoid too much 

secondary photons.
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CSOs (Compact symmetric objects )

Radio lobe Radio lobe

nuclei

3C 84 ~10 pc

Size < 500 pc

120 kpc

FRII radio galaxies
Ej%<32'%&__

e.g., Carvalho et al. 1985; Fanti et al. 1995; 

Begelman 1996; Readhead et al. 1996, …
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•Core of Seyfart 2 gal. 

  NGC 1275 (MBH=3*108Msun)

• z=0.0176
•Other radio bubbles (Pedler+91,   

Vermeulen+96)
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VSOP view 

of  3C84

Chandra view of Perseus Cluster  

(Fabian)
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freq. dependent?

(need further studies)
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SED of mini radio-lobe (t_age=t_inj)
 

Kino & Asano in prep
 

 V
L

B
I 

ob
s.

 

 Stars/Dusts  

overlapped 

 ICM/ Hot-disk 

overlapped

 

With/Without  protons is

distinguishable at ! domain! 
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