


Fast radio bursts (FRBs) in a nutshell

~ 900 one-off sources

repeating ( ~ 60 sources)

dispersion measure (DM) >> DM by MW

Lorimer+07
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 (up to kJy ms fluence and 1e+43 erg) 

about Sun in 100 yr – (Sun 1 yr – 1e+41 erg)
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How do we search for FRBs?

Medicina
radiotelescope

(32 m)

FoV (64 cyl.): ~ 350 deg



bestfrb_scheduler.py

+ steering.py

process_obs.py

FRB (RFI)

candidates

Single pulse search pipeline

+ RFI-find

manually:

-- name – ra – dec – t_obs – dtBack to 2021

for every observation session

circa 100-200 candidates per

observation (human inspection (me))

Gajjar et al. 2018



GB: ok now observe 7 galaxies every day

DP: challenge accepted

bestfrb_scheduler.py

+ steering.py

FRB (RFI)

candidates

manually:

-- name – ra – dec – t_obs – dtBack to 2021

process_obs.py

for every observation session

Single pulse search pipeline

+ RFI-find
Gajjar et al. 2018



FETCH

Slack

Heimdall

Prob. RFI vs. FRB

waterfall+butterfly

RFI flag:

external

rfifind

IQRM

Cartelle osservazioni in /data/

filterbank file

/data/UNPROCESSED

processed

filterbank file

/data/PROCESSED/

enough

time?

not

enough

time?

process_obs.py

(crontab)

(e.g. 20220403_M82)

scheduler.py

multiple observatiations/targets

multiple dates (e.g. month-long campaign)

antenna movement + steering

> 1000 hrs scheduled

bestfrb_scheduler.py
+ steering.py

Nowadays



Burst classification (FETCH)
RFIFRB

slack channel
Agarwal et al. 2019

Single pulse search

heimdall (DM search + boxcar) 

CNN



(NC) FRB candidate

from FRB 20240114A



NC completeness study

Houben et al. 2019
realsimulated/injected

FRB-faker gitlab-Leon Houben



example of injection

on real NC data

de-dispersed

synthetic FRB

real NC RFIs



de-dispersed

synthetic FRB

real NC RFIs



NC completeness (16 cyl. 1N-2N)

18 Jy ms 

(95% C.L.) 

We injected N = 100 bursts for

every flux/fluence bin (ΔF = 1 Jy)

and calculated the completeness as

To be done also for EW arm (& 64-cyl NS)



NC-A

NC-B

NC-B: blind survey, whole NS ready, covering 0°- 90° dec. range (15 pointings 6° apart)  

NC-A: blind survey, 8 cyl. 6° apart



First light!

active repeater FRB 180916B (R3)

+ constraints on the slope of the energy

distribution of other 3 repeating FRBs





NC + CHIME

repetition rate per magnetar

is low ⟶ further evidence that a single population

of SGR-like magnetars cannot explain the totality

of FRBs 



+ Medicina single dish (1.4 GHz)

+ Swift (X-ray)

+ AGILE (soft-gamma)
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Future NC projects?

population studies, e.g.:

dwarf galaxies / massive ellipticals vs. SFGs?

galaxy clusters:

enhanced FRB rate (more galaxies more

SFR/mass)

chances for lensed FRBs?

blind surveys (large FoV from multibeam NS, EW..)

!

Euclid’s view of the Perseus GC



Thank you!



backup slides



analyse_frbcand.py

email sent

Heimdall + Spandak

candidates

C candidates

B candidates

SNR vs DM

mv /data/PROCESSED/date_frb 

/data/ANALYSED/

: acts on

: produces

(crontab)

spandak

classification based

on waterfall plot

+ RFI-find
A script to schedule

them all

(with spandak)

Cartelle osservazioni in /data/

filterbank file

/data/UNPROCESSED

processed

filterbank file

/data/PROCESSED/

enough

time?

not

enough

time?

process_obs.py

(crontab)

(e.g. 20220403_M82)

scheduler.py

multiple observatiations/targets

multiple dates (e.g. month-long campaign)

antenna movement + steering

bestfrb_scheduler.py
+ steering.py



FRB host

galaxy

intervening galaxy

Milky Way
FRB

Intergalactic

medium (IGM)

observed

after de-dispersion

FRB 180916B

(s)

Many contributions have to be taken into account:

Propagation effects on FRB signals



Slack candidates

slack_sender.py
in medfrb

(best candidates

from FETCH)

dropbox slack bot (NC-FRB)

check candidates

statistics + RFI

environment



Slack candidates dropbox slack bot (NC-FRB)

NC detection of

FRB 20240114A

slack_sender.py
in medfrb

(best candidates

from FETCH)


