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The evolution of radio sources is 

analyzed mainly through the 

distribution of observed sources in the 

P -D (radio power–linear size) diagram
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low-power Radio Galaxies (FR 0)

• radio core - [OIII] 

luminosity

• High core dominance

• Compact radio 

morphology

• lack of substantial large 

scale radio emission

• dominant radio class of  

RG in the local Universe



VLBI sample of 14 FR 0s

• Projected size < 3.5 

Kpc

• S1.4 GHz in the range 

50-396 mJy

14 VLBI FR 0s

• z  ≤ 0.05

• Projected size < 
5 Kpc

• S1.4 GHz > 5 mJy

108 FR 0s

Baldi et al. 2018

mJIVE-20 catalog

astrogeo database



Pc-scale radio structure

• compact core: J0910+1841, J0943+3614,  J1604+1744

A single unresolved component, which is 

identified as the core.



Pc-scale radio structure

• core and one-sided jet

A bright central component straddled between 

two weaker symmetric features



Pc-scale radio structure

• core and two-sided jets

A resolved coherent structure with a compact component appearing at one 

end and contributing the most emission, representing a typical core-jet 

structure



Core brightness temperature

• The flat-spectrum core of J1606+1814 has the 

highest brightness temperature of 2.1× 1011 K. 

• Four sources’ core brightness temperatures are 

higher than the equipartition limit, indicating 

relativistic beaming of the jet.

• Ten sources’ core brightness temperatures are 

lower than the equipartition limit.



Jet proper motion

• J0933+1009 :  0.04 ± 0.07 c

• J1559+2556 :  0.49 ± 0.06 c

• J1606+1814 :  0.23 ± 0.08 c

• The jet speeds derived from these three FR 0s show 

diverse distribution, ranging from moderate 

relativistic speed to stationary motion.



Variability

• From 2008 to 2014, the flux density remains quite stable. After 2014, 

the source becomes brighter, with the flux density increasing from 

0.17 Jy in 2013 August to 0.25 Jy in 2017 April.

• From the multi-epoch 8.4 GHz VLBI data, variability factors of < 

10% for J0933+1009, < 20% for J1559+2556 and < 15% for 

J1606+1814 on time scales of several years.



Connection with large-scale FR Is



Summary

• The pc-scale radio properties of 14 FR 0s are investigated from 

their available VLBI higher resolution images.

• In all sources, the core dominates the integrated VLBI flux 

density.

• The properties derived from VLBI data show diverse 

distribution, indicating that FR 0s could be a mixed population 

comprising GPS and CSS sources, or a mixture of CSO and 

MSO in morphology nomenclature.

• Lower brightness temperatures in most sources indicate that 

the core emission is likely blended with that of the inner jet.

• Four sources of FR 0s are consistent with them being low-

power CSOs.



New VLBI Observation

• 8 sources will be observed at 5 and 8 GHz with the VLBA/EVN

• To acquire the spectral index of VLBI components to separate the 

at-spectrum core and steep-spectrum jet and hotspots.

• To determine the jet proper motions or hotspot separation 

velocity.



Outlook

Choose the most compact and brightest 

sources from our observation for new higher 

frequency and resolution observations with 

the EAVN
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Thanks for your attention !


