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The nature of FRBs

Bright (~102 - 102 Jy) and short-duration
(~1 ms) extragalactic radio flashes

FRB 010724
“Lorimer burst”
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Frequency (GHz)

Time after UT 19:50:01.63 (ms)

[Reviews: Petroff+ 22; Zhang 23]

One-off VS Repeater (~10%) FRBs

Real or apparent dichotomy?
Distinct features?

Different physical mechanisms?
Different progenitors?



https://indico.ict.inaf.it/event/3160/abstracts/5097/

The nature of FRBs

, , One-off VS Repeater (~10%) FRBs
Bright (~102 - 102 Jy) and short-duration P (~10%)
(~1 ms) extragalactic radio flashes
e Real or apparent dichotomy?
e Distinct features?
; L FRB 010724 . . .
IR i) || Lormer burst e Different physical mechanisms?
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| 2 ) Long-monitoring programs

(CHIME, NG-Croce, FAST, CRAFT, MeerTRAP, DSA...)
& multi-wavelength information are vital!

[Reviews: Petroff+ 22; Zhang 23]
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Transient and persistent emission

Key discovery of PRS: radio continuum compact source co-spatial with rFRB
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Transient and persistent emission

Known PRSs
(+ candidates)

1. FRB20121102A

[Chatterjee+ 17]

2. FRB 20190520B
[Niu+ 22]

3.  FRB 20201124A
[Bruni+ 24]

4. FRB 20181030A
[Ibik+ 24]

5. FRB 20190417A
[Ibik+ 24]

6. FRB 20240114A
[Bruni+ 25]
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- rFRB only
- Compact on pc-scales
- No AGN/SF
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The magnetar-nebula model

Credit: S. Dagnello, NSF/AUI/NRAO

* Magnetar emits FRBs
*  Circumstellar magneto-ionic D T

o o oL Rp =, 00 i
nebula emits via synchrotron F A
: 201505208+
20181112A 1— 201105234 . pgee ]
— o .2 T i
IS 201809248 ¥~ 2024011§A"' a.-
= 20220912A . 20190417A-S}
< v o o l
E’ L o e -
s . e ]
2 S 20T8091GB -r{—
L ..°<B RM n B _dl = k- & -
'V,PRS PRSY PRS I FRB I e'PRS PRSd 4 ‘-"‘.201810-30A S1 7
(2] -
o
| -

4 ;
L e o (eyc (R/0.01pc)?=10
....... : - {ey? ER/O O1pc;2=1 0
o : — (ey<A(R/0.01pc)?=0.1

20200120E =~ |

Nebula includes electrons powering PRS ,

and causing Faraday rotation of FRB 2 0 . . B
og [|RM| / rad m~]
[Margalit & Metzger+ 18; Yang+ 20]
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Searching for PRSs with uGMRT

PRSs are preferential probes of FRB progenitor and origin!

UGMRT search campaign

1 FRB +
(Pls: G. Bernardi; D. Pelliciari) 8 targets — O 9 FRB

localisation region of ~1”- 1’

Av =1050-1450 MHz
0-2"

6 = 10-30 uly/b

AIMS:
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- occurrence of PRSs

- search for PRSs in one-off FRBs
- deep ULs for non-detections




Detections and upper limits
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Detections and upper limits
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Detections and upper limits
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Radio power VS rotation measure
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5 This work UL (30)
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Preliminary results [Pelliciari+ LB+, in prep.]

* Detections in line with correlation

v

Number of ULs increased by x2

ULs consistent with or deeper
than PRS in FRB 20121102A

PRS absent or fainter?




Summary and conclusions

Summary What'’s next ?
. .
g ZearCZ'gf:RIEISRISn 18 targets e Further analysis of candidate PRSs
- ch”-,m Idate f S ber of UL e Sub-arcsec follow-up
XZ Increase ot number ot ULs e Additional targets coming... stay tuned!
> deep ULs wrt to known PRSs

Thanks for your attention

... Questions?









The magnetar-nebula model

Nebula
Lorentz radius
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Fraction of non-thermal
to thermal electrons

[Yang+ 20]
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Flux density (mu)y)

Spectrum of S5
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