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2007: The Lorimer burst

Lorimer et al. 2007
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2007: The Lorimer burst



▸ Last 100 times shorter than the blink of an eye.

▸ Created long-long ago in galaxies far-far away.

▸ Same energy as the Sun emits in one day.

Some shocking facts
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We are here

• Sites of extreme 
energy density.  
Important probes of 
extreme (astro)physics.

• New type of 
astrophysical object?

• Probes of intervening 
material.

Boom!

What good are they to anybody anyway?
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Spitler, Scholz, JH et al. 2016
Scholz, Spitler, JH et al. 2016

FRB 121102 repeats!

Image credit: Daniëlle Futselaar
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FRB 121102  
host & local environment
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FRB 121102 is in an extreme magneto-ionic environment
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Rotating radio waves point to 
extreme magnetic environment 

for source of repeating fast 
radio bursts 

T W I S T E D  V I S T A

T H E  I N T E R N AT I O N A L  W E E K LY  J O U R N A L  O F  S C I E N C E

In a dense nebula?
Near an accreting massive black hole?!



Our EU-TSP: 
Can we find more FRB sites by identifying 

persistent radio sources in dwarf galaxies?



FRB 20190520B (PRS2)
Only the 2nd known repeating FRB co-located to PRS
• Detected with the FAST telescope 

• Star forming dwarf host galaxy 
• Large DMHost contribution 
• High repetition rate

Optical / CFHT IR / Subaru Radio / VLA

PRS

5" 5"

(Niu et al. 2022)



Law et al. 2022: 


“Given that FRBs occur with a high volumetric rate (comparable to that of core-collapse 
supernovae; Luo et al. 2018; Perley et al. 2020) and that PRS are luminous,  

it may be that PRS constitute a significant new class of extragalactic radio source.” 
 

“[In] the local universe, PRS potentially amount to as much 1% and 7%  
of the radio-luminous AGN and star-forming galaxy populations, respectively.”  

To improve our understanding of PRSs, it is imperative to  
increase the known sample size 



M
on

da
l+

22

LO
FAR H

BA

Re
sm

i+
22

LO
FAR H

BA

PRS121102  
spectrum



Search for PRS signature
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Targeted search for compact radio sources coincident with dwarf galaxies

• Radio reference catalog:  
• LoTSS 2nd data release (Shimwell et al. 2022) 

• > 4 million radio sources 
• Central frequency: 144 MHz 
• ~5500 deg2 covered 
• 0”.2 astrometric accuracy (comparable to optical surveys) 
• Point source completeness to 90% at 0.8 mJy/beam 

• Optical target catalog:  
• Census of the local Universe (Cook et al. 2019) 

• 270 000 sources over 3π of the sky 
• Observed in four H-alpha bands 

• Corresponding to -0.0026 < z < 0.0471 
• Provides various physical properties: e.g. 

• Mstar (from WISE1), SFR (GALEX FUV flux) 
• Spans dwarf galaxies to larger spirals



Over-luminous compact sources

(Vohl et al., in prep.)

  (Gürkan et al. 2018) 

L150MHz − SFR

White: All matched CLU 
Grey: matched dwarfs

Blue: compact outliers



(Vohl et al., in prep.)

Sample contamination (1)

LaMassa et al. ApJ. (2017)

WISE color-color plot 



Sample contamination (2)
Incorrect redshift assignation in CLU

• Emission line redshifted to  filter 
• E.g. here 

• Redshift (CLU): 0.0204 
• Redshift (SDSS): 0.13940

Hα



Over-luminous compact sources

(Vohl et al., in prep.)

  (Gürkan et al. 2018) 

L150MHz − SFR

White: All matched CLU 
Grey: matched dwarfs

Blue: compact outliers



Candidates

(Vohl et al., in prep.)



Separation from nucleus

Preliminary
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Planned VLBI follow-up
• A critical step to establish candidates as potential FRB hosts


• Conclusively determine the compactness of these sources


• Proposed time for VLBI follow-up observations with EVN at 18 cm



Virtual Research Environment (VRE) 
Data Lake & Rucio 

Virtual Observatory (VO) 
Zenodo



Reproducibility



Summary
• PRS counterparts to FRB may be a new class of extragalactic radio 

sources


• Established 8+ PRS candidates from LoTSS


• Planned EVN observations to establish their compactness


• Follow-up search for FRBs at these locations


• Should let us tell more about Law et al. 2021 proposition
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