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Repeating FRB

In 2014, FRB121102 was found in Arecibo archival
data from 2012 (Spitler burst)
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Persistent radio emission

PRS consistent with nebular emission detected at pc-scale in
three repeating FRB:

« FRB20121102A (Chatterjee et al 2017; Marcote et al. 2017)
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» FRB 20190520B (Niu et al. 2022, Bhandari et al. 2028)

 FRB 20240114A (Bruni et al. 2025)
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The case of FRB 20201124A

Piro et al. 2021
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Extended (5 kpc) region in VLA observations, no compact emission on sub-kpc scales



The case of FRB 20201124A

b —  FRB 201809168 (galaxy J0158+65)
FRB 201809168 (local)

o ’ ” i FRB 20121102A host galaxy
26° 03" 40 —— ESI slit edge FRB 20180301A host galaxy
, FRB 20201124A host galaxy (z=0.098)
— LRIS slitedge FRB 20201124A background galaxy (z=0.553)
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The discovery of a compact PRS
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The dust component: NOEMA observations

—— T=30K, log(Mqust)=6.67, B=1.5, SFR=0.69 M o yr—1 N —— T=30K, log(Mqust)=7.24, B=1.5, SFR=2.59 M o yr—1

— =+ T=30 K, log(Myust)=6.65, B=2.0, SFR=2.24 M o yr—! RN ——+ T=30 K, log(Mgust)=7.22, B=2.0, SFR=8.76 M o yr—1

 T=20 K, log(Mgust)=6.90, B=1.5, SFR=0.13 M  yr~1 AN ——— T=20K, log(Mgust)=7.47, B=1.5, SFR=0.47 M o yr~1
T=20 K, log(Mgyst)=6.89, B=2.0, SFR=0.34 M o yr—! AN T=20 K, log(Mqust)=7.45, B=2.0, SFR=1.3 M o yr—1
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Datacube

The host galaxy

Hubble
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s it really a PRS?

* Size == < 700 pc (to be improved with HSA)
 NOEMA upper limit == Obscured SFR < 2.2 M/yr
e VLA detection == SFR > 3 M/yr

« GTC/MEGARA Halpha == SFR=0.4 M/yr

* Radio luminosity (4.9 x 10727 erg/s/Hz).mere than
x10 higher than the largest, brightest SF regions
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Where the PRS comes from?
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_ Large uncertainty owing to host RM -
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Possible central engines

Magnetar

Debris from L%
previous flare T

. Magnetic = Shock-wave
field line  « front

Hyper-accreting XRB

»— Gyrating
electron

Flare

Newly ejected
electrons and
particles

\'\,\,\’\"
7
\):-rays




New constraints from ALMA

VLA (15 GHz) @) ALMA (100 GHz)

 ALMA flux at 100 GHz suggest a spectral
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the PRS associz
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A new case: PRS 20240114A

 First identified as possible counterpart with e
MeerKAT (Zhang+24, red circle) and uGMRT
(Bhusare+24, yellow circle)

* Arcsec-resolution included the entire hos
not allowing to exclude a star-forming_ori
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» VLBI observations at pc-scale can solve t
ISSue... o ‘

Declination (J2000)

Texp NOrmalised counts

r-SLOAN

21h27M40.05 390.8°5

Right Ascension (J2000)



A new case: PRS 20240114A

...\We observed with the VLBA at 5 GHz, finding a compact source within the PRECISE error region

First indication of a peaked spectrum, to be verified through further VLBI observations
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A new case: PRS 20240114A

20220912A
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The radio luminosity and RM (340 rad/m”2) further
support the nebular model




A new case: PRS 20240114A

* Evidence for a peak at about 1 GHz from

aFeb —_ '1.110.8

Qow = 0.91:£0.27 multi-epoch VLA observations
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A flaring radio counterpart to a fast radio burst reveals a newborn magnetized engine
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A new case: PRS 20240114A
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New PRS...

PRS associated with FRB190417A (Ibik+24) |
confirmed with EVN observations at 1.4 GHz arge uncertainty due fo host RM <—
(PRECISE) |

o

L vs RM relation further confirmed!

20220912A

our EVN data at 5/8 GHz are underway,could N

constrain the spectral shape
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Also for FRB181030A (Ibik) and FRB240114
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Future prospects ™~ &

* The 4 PRS discovered so far were associa ' p
su e',g est a magnetar/X-ray binary nature for the C

’

L y were detected thanks to deep observatlons "°push|ng the
’ strumental sensitivity --*!ts limit. Both resolutlon and sensitivity are key to
tify these faint cU MEerparts '

eating FRB, and
tral engine
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&é statistical meanlngful census can be build only with next generation
ats like SKA, SKA-VLBI and ngVLAS orking In the udy regime,

» . .'-‘. T
 fur

hanc\ad VLBI sensitivity will also allow to Study them on the pc scale,
' onstramlng the model



