
SEEKING LUMINOUS COMPACT RADIO SOURCES IN DWARF 
GALAXIES

DANY VOHL, ON BEHALF OF THE COMPACT OBJECTS TSP



Fast Radio Bursts 
Milliseconds duration or less  

Extragalactic / cosmological (Lorimer et al. 2007)
~103  day-1 sky -1 (Chawla et al. 2017)
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Persistent radio source (PRS) 
Lradio ∼1039 erg s−1

Repeats allowed first precise localization (Chatterjee et al. 2017) 

Host is a low-mass, low-metallicity dwarf galaxy at z = 0.193
• Typical hosts for LGRBs and SLSNe                (Tendulkar et al. 2017)
• FRB engine may be born in such explosions

FRB 20121102A  (R1 / PRS1)

box not  
to scale

Galaxy (optical)
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FRB 20121102A observables
Flat spectral index     (Resmi et al. 2021)
High and variable rotation measure (Michilli et al. 2018) 
Secular changes in DM (e.g. Hessels et al. 2019, Platts et al. 2021) 
Spectral Energy Distribution (Chatterjee et al. 2017)

α = − 0.07 ± 0.03

PRS may be a calorimeter — e.g. estimate the energy output of the central FRB engine

Argue for a young, highly magnetized NS  
embedded in an expanding supernova remnant 

or low-luminosity accreting massive BH

Margalit & Metzger (2018)



IMBH in dwarf galaxies & PRSs
Interest to search for intermediate mass black holes in dwarfs

Reines et al. 2020 Eftekhari et al. 2020

Similar to PRSs?



Search for PRS signature in survey data
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• LoTSS 2nd data release (Shimwell et al. 2022;   144 MHz) 
• > 4 million radio sources over ~5500 deg2 covered 
• 6 arcsec PSF for RMS sensitivity of 20 μJy/beam
• 0”.2 astrometric uncertainty (comparable to optical surveys) 
• Point source completeness to 90% at 0.8 mJy/beam 

 

• Census of the local Universe (CLU;  Cook et al. 2019) 
• Compilation of all known galaxies out to 200 Mpc
• 270 000 sources over 3π of the sky 

• z < 0.0471 
• Provides various physical properties: e.g. 

• Mstar (from WISE1), SFR (GALEX FUV flux)

Compact radio sources coincident with dwarf galaxies above expected L-SFR



AGNWISE

d⊥ ≤ (2 + ϵ)′ ′ d⊥ ∈ ((2 + ϵ), (6 + ϵ)]′ ′ 

arXiv:2303.12598



ADDED VALUE BY EOSC

• Additional access to remote compute 
• For our team

• For students 

• Great help by the technical team  
• Kudos to, e.g., Enrique Garcia, Elena Gazzarrini, and Yan Grange 

• Discoverability and interconnection of services, datasets, etc. 
• E.g. EOSC market place

d.vohl@uva.nl

mailto:d.vohl@uva.nl

