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1

A LOFAR sample of luminous compact radio sources coincident
with nearby dwarf galaxies
Author: Dany Vohl1

Co-authors: Cees Bassa 2; Chaoran Zhang 3; David Cook 4; David Kaplan 3; Harish Vedantham 5; Jason Hessels 6;
Timothy Shimwell 7

1 University of Amsterdam / ASTRON, Netherlands Institute for Radio Astronomy
2 ASTRON
3 Center for Gravitation, Cosmology, and Astrophysics, Department of Physics, University of Wisconsin-Milwaukee
4 Caltech/IPAC
5 ASTRON / University of Groningen
6 University of Amsterdam / ASTRON
7 Leiden Observatory / ASTRON

Corresponding Author: d.vohl@uva.nl

The vast majority of extragalactic, compact continuum radio sources are associated with star forma-
tion or jets from (super)massive black holes and, as such, are more likely to be found in association
with starburst galaxies or early type galaxies. Recently, two new populations of radio sources have
been identified: (a) compact and persistent sources (PRS) associated with fast radio bursts (FRBs)
in dwarf galaxies and (b) compact sources in dwarf galaxies that could belong to the long-sought
population of intermediate-mass black holes. Despite the interesting aspects of these newly found
sources, the current sample size is small (a few to dozens), limiting scrutiny of the underlying popula-
tion. Here, we present a search for compact radio sources coincident with dwarf galaxies. We search
the LOFAR Two-meter Sky Survey (LoTSS) – the most sensitive large-area survey for optically thin
synchrotron emission to date. Exploiting LoTSS’ high spatial resolution (6 arcsec) and high astro-
metric precision (about 0.2 arcsec), we match its compact sources to the compiled sample of dwarf
galaxies in the Census of the Local Universe. We identify 29 over-luminous compact radio sources,
evaluate probability of chance alignment, investigate the potential nature of these sources, and eval-
uate their volumetric density and rate. While optical line-ratio diagnostics on the nebular lines from
the host galaxies prefer a star-formation origin over an AGN origin, future high angular resolution
radio data is necessary to ascertain the origin of the radio sources. We discuss planned strategies to
differentiate them between candidate FRB hosts and intermediate-mass black holes.

2

Revisiting theMysteriousOrigin of FRB20121102AwithMachine-
learning Classification
Author: Leah Ya-Ling Lin1

Co-authors: Bjorn Jasper Raquel 2; Bo-Han Chen 3; Tetsuya Hashimoto 4; Tomotsugu Goto 1

1 National Tsing Hua University
2 NCHU,RTU
3 SNU
4 NCHU

Corresponding Author: stu109022104@gapp.nthu.edu.tw

Fast radio bursts (FRBs) are strong and rapid radio waves from the universe. Even though more
than 50 physical models have been proposed, the origin and physical mechanism of FRB emissions
are still unknown. The classification of FRBs is one of the primary approaches to understanding
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their mechanisms, but previous studies have been limited by small and heterogeneous samples. The
FRB classification has been conducted conventionally using only a few observational parameters,
such as fluence and duration, which might miss some new FRB classes. To overcome this problem,
we use homogeneous 977 FRB samples of FRB 20121102A detected by the Arecibo telescope in this
work. We adopt an unsupervised machine-learning model, the Uniform Manifold Approximation
and Projection (UMAP) to classify, allowing us to handle 8 parameters simultaneously, including
amplitude, linear temporal drift, time duration, center frequency, bandwidth, scale energy, fluence,
and dispersion measure.

Our machine-learning analysis identified four distinct clusters, indicating the possible existence of
four different physical mechanisms responsible for the observed FRBs from the FRB 20121102A
source. This research will be a benchmark for future FRB classifications when dedicated radio
telescopes such as the Square Kilometer Array (SKA) or BURSTT discover more samples than be-
fore.

3

FRBs as probe to understand cosmological phenomena
Author: Surajit Kalita1

Co-authors: Amanda Weltman 1; Shruti Bhatporia 1

1 University of Cape Town

Corresponding Author: surajit.kalita@uct.ac.za

Fast Radio Bursts (FRBs) can be used as a tool to understand different cosmological phenomena be-
cause of their distinct features, such as short pulse width, relatively high dispersion measure, etc. In
my talk, I will particularly focus on two distinct events, viz. ultra-high-frequency gravitationalwaves
(GWs) and primordial mass black holes. It was already shown that the Gertsenshtein-Zel’dovich (GZ)
effect can be one of themechanisms for the formation of FRBs. I will explain that if the current or any
proposed GW detectors detect any continuous GW signal from the site of FRBs, this might disprove
the merger-like theories and provide significant support for the GZ theory; thereby confirming the
high-frequency GWs. Moreover, using lensing in FRBs, I will show that modified gravity adds a
screening effect on gravitational lensing similar to the case when there is plasma in the path of the
light ray acting as a scattering screen.

4

An all-sky Fast Radio Burst monitor with phased array
Authors: Rui Luo1; Ron Ekers2; Alex Dunning2

Co-authors: George Hobbs 2; Marcus Lower 2; Keith Bannister 2

1 Guangzhou University / CSIRO
2 CSIRO

Corresponding Author: rui.luo@gzhu.edu.cn

Large field of view (FoV) facilities have been playing irreplaceable roles in the blind search for fast
radio bursts (FRBs), which are mysterious radio flash occurring in the full sky. In this talk, I will
start by introducing the known large FoV facilities and forthcoming all-sky instruments for FRB
surveys. Given the basic system parameters of the Parkes cryogenically-cooled phased array feed,
then I will present the idea to build an all-sky FRB monitor using phased array receiver. To test the
FRB detectability, we perform Monte Carlo simulations on several large FoV instruments based on
the FRB luminosity function. I will be talking about the detection rate and parameter space we can
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explore using the all-sky FRB monitor. Finally, I will summarise the simulation results and provide
some prospects on the instrumentation.

5

We teamed up Apertif + LOFAR on the FRB sky. Here’s what we
learned about the emission mechanism.
Author: Joeri van Leeuwen1

1 ASTRON

Corresponding Author: leeuwen@astron.nl

Identifying the physical nature of Fast Radio Burst (FRB) emitters requires good localisation of more
detections, and broadband studies enabled by real-time telescope combinations. I will present the
results from the Apertif FRB survey (ALERT) that ran 2019-2022, focusing on what we learned about
the FRB emission – amechanism thatmust be uniquely energetic. ALERT performedwide-field, fully
coherent, real-time FRB detection and localisation on the Westerbork interferometer. We detected
a new FRB every week of observing, interferometrically localised to ~0.4-10 sq.arcmin, leading to
confident host associations.

The 24 discovered FRBs are broad band and very narrow, of order 1ms duration. Only through our
very high time and frequency resolution are these hard-to-find FRBs detected, producing an unbi-
ased view of the intrinsic population properties. Combining these results with powerful population
synthesis using FRBPOPPY allows us to determine the spectral index and the fluence distributions,
constraining the emission mechanism. The fraction of Apertif bursts with multiple components is
much larger than seen by CHIME/FRB: this morphological evolution with frequency is an important
clue for, e.g., a magnetospheric origin. Temporal, ‘micro-structure’-like behavior corroborates the
hypothesis for the nature of the emission.

The Apertif combination of detection rate and localisation accuracy exemplified by the ALERT FRBs
marks a new phase in which a growing number of bursts can be used to probe our Universe.

Finally, we cojoined Apertif and LOFAR through real-time alerting. Using simultaneous radio data
spanning over a factor 10 in wavelength, we detected FRB emission below 300 MHz for the first time.
We thus show that FRBs can emit at low frequencies, and that some FRBs live in clean environments
– a prerequisite for certain FRB applications to cosmology.

6

Expanding Fireball inMagnetar Bursts and FastRadioBursts
Author: Tomoki Wada1

1 ICRR, University of Tokyo

Corresponding Author: twada@icrr.u-tokyo.ac.jp

FRB 20200428A is an exceptional fast radio burst (FRB) from a Galactic magnetar, SGR1935+2154,
and is associated with hard X-ray short bursts. Expanding fireball model is one of the models that
explain the hard X-ray short bust and FRB from the magnetar. A fireball of radiation plasma cre-
ated near the surface of a neutron star (NS) expands under its own pressure along magnetic field
lines, and produces photon emission and relativistic matter outflow. We comprehensively classify
the expanding fireball evolution into five cases and obtain the photospheric luminosity and the ki-
netic energy of the outflow, taking into account key processes; lateral diffusion of photons escaping
from a magnetic flux tube, effects of strong magnetic field, baryon loading from the NS surface, and
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radiative acceleration via cyclotron resonant scattering, some of which have not been considered in
the context of gamma-ray bursts. Applying our model to magnetar bursts with FRBs, in particular
the X-ray short bursts from SGR 1935+2154 associated with the Galactic FRB 20200428A, we show
that the radiation can accelerate the outflow to high Lorentz factor with sufficient energy to power
FRBs.

7

Investigating the FRB-magnetar connection in a sample of nearby
galaxies
Author: Davide Pelliciari1

1 University of Bologna (UniBo) - IRA/INAF (Bologna)

Corresponding Author: davide.pelliciari@inaf.it

Fast radio bursts (FRBs) are intense, millisecond-long radio signals of unknown extragalactic ori-
gin. The detection of the very first galactic FRB-like signal from the magnetar SGR J1935+2154 has
strengthened the connection between FRBs and magnetars. Using the Northern Cross radio tele-
scope, we conducted a targeted search for FRBs in a sample of seven nearby galaxies, with a total
observation time of ∼ 700 hours. Our observational campaign yielded one FRB detection in the di-
rection of the galaxy M101, observed with a DM = 303 pc cm−3, which supports the idea that it
originated from amuch distant source. Considering that no significant detection comes indisputably
from the selected galaxies we place an upper limit of 0.4 yr−1 on the rate of FRBs from magnetars
like SGR J1935+2154. This result disfavors magnetars like SGR J1935+2154 as the sole progenitors of
cosmological FRBs, supporting the evidence for at least another, more exotic population of magne-
tars, not born via core-collapsed supernovae. Furthermore, we provide the first constraints on the
expected rate of FRBs hupothetically originating from ultra-luminous X-ray (ULX) sources, since
some of the galaxies observed during our observational campaign host confirmed ULXs. We obtain
an upper limit of 13 yr−1 per ULX for the total sample of galaxies observed.

8

Fast radio burst generated by coherent curvature radiation from
compressed bunches for FRB 20190520B
Author: Xianghan Cui1

1 National Astronomical Observatories, Chinese Academy of Sciences

Corresponding Author: cuixianghan@nao.cas.cn

The radiation mechanism of fast radio bursts (FRBs) has been extensively studied but still remains
elusive. Coherent radiation is identified as a crucial component in the FRBmechanism, with charged
bunches also playing a significant role under specific circumstances. In the present research, we
propose a phenomenological model that draws upon the coherent curvature radiation framework
and the magnetized neutron star, taking into account the kinetic energy losses of outflow particles
due to inverse Compton scattering (ICS) induced by soft photons within the magnetosphere. By
integrating the ICS deceleration mechanism for particles, we hypothesize a potential compression
effect on the particle number density within a magnetic tube/family, which could facilitate achieving
the necessary size for coherent radiation in the radial direction. This mechanism might potentially
enable the dynamic formation of bunches capable of emitting coherent curvature radiation along the
curved magnetic field. Moreover, we examine the formation of bunches from an energy perspective.
Our discussion suggests that within the given parameter space the formation of bunches is feasible.
Finally, we apply this model to FRB 20190520B, one of the most active repeating FRBs discovered
and monitored by FAST. Several observed phenomena are explained, including basic characteristics,
frequency downward drifting, and bright spots within certain dynamic spectral ranges.
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9

Spectro-Temporal Properties of Repeating FRBs and their Rela-
tionships
Author: Mohammed Chamma1

Co-authors: Katie Brown 2; Fereshteh Rajabi 1; Aishwarya Kumar 2; Martin Houde 2

1 McMaster University
2 University of Western Ontario

Corresponding Author: chammam@mcmaster.ca

We survey broadly and deeply the spectro-temporal properties of fast radio bursts observed by ear-
lier studies, focusing deeply on bursts from FRB 20121102A, and, in upcoming work, broadening
our focus to bursts from 9 different repeating FRB sources. We investigate 167 bursts from FRB
20121102A spanning frequencies 1-7.5GHz, durations of less than 1 ms to approximately 10 ms, with
low and high energies, and with different wait-times. We find from this sample of bursts a strong
agreement with the inverse relationship between sub-burst slope and duration and with other pre-
dictions made by the triggered relativistic dynamical model (TRDM). For this sample of bursts, we
find that the sub-burst slope as well as the ‘sad trombone’ drift rate are consistent with being in a
quadratic relationship with frequency and that both these quantities are inversely proportional to
the duration. We also find that the duration decreases with increasing frequency as well as a statisti-
cally significant correlation between the sub-burst duration and bandwidth (proportional to t−1/2)
that is unexpected. No distinct group of bursts in this sample deviated from these relationships,
however significant scatter can be seen in measurements. These results demonstrate the consistent
existence of relationships between the spectro-temporal properties of bursts from a repeating FRB
source. A simple explanation for the inverse relation between the sub-burst slope and duration is
an inherently narrowband emission process such as Dicke’s Superradiance. In upcoming work we
extend this analysis to 175 bursts from nine different repeaters and find consistent agreement across
all sources with the sub-burst slope law. This upcoming analysis also suggests that the sub-burst
slope and drift rates (measured between multiple components of a burst) are governed by the same
relationships. We discuss the implications of these results on our modelling and understanding of
the FRB emission mechanism.

10

The first Fast Radio Burst at a redshift of 1
Author: Stuart Ryder1

1 Macquarie University

Corresponding Author: stuart.ryder@mq.edu.au

FRBs have been shown to have enormous potential as cosmological probes, provided they can be
detected, and their host galaxy redshifts determined to well beyond 1. To date the most distant
confident host galaxy redshift is just over 0.6. We present the discovery of FRB 20220610A, a non-
repeating FRB localised with ASKAP to a host galaxy system confirmed to be at a redshift of 1.016
with X-shooter on the VLT. The high burst energy (>10⁴² erg) confirms the presence of an energetic
burst population at high redshift, boosting the prospects for FRB cosmology in the SKA era.

11

Fast radio bursts trigger aftershocks resembling earthquakes, but
not solar flares
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Author: Tomonori Totani1

1 Department of Astronomy, the University of Tokyo

Corresponding Author: totani@astron.s.u-tokyo.ac.jp

The production mechanism of repeating fast radio bursts (FRBs) is still a mystery, and correlations
between burst occurrence times and energies may provide important clues to elucidate it. While
time correlation studies of FRBs have been mainly performed using wait time distributions, here we
report the results of a correlation function analysis of repeating FRBs in the two-dimensional space
of time and energy. We find the universal laws on temporal correlations by analyzing nearly 7,000
bursts reported in the literature for the three most active sources of FRB 20121102A, 20201124A, and
20220912A. A clear power-law signal of the correlation function is seen, extending to the typical
burst duration (∼ 10 msec) toward shorter time intervals. The correlation function indicates that
every single burst has about a 10-60% chance of producing an aftershock at a rate decaying by a
power-law as t^{−p} with p = 1.5-2.5, like the Omori-Utsu law of earthquakes. The correlated after-
shock rate is stable regardless of source activity changes, and there is no correlation between emitted
energy and time interval. We demonstrate that all these properties are quantitatively common to
earthquakes, but different from solar flares in many aspects, by applying the same analysis method
for the data on these phenomena. These results suggest that repeater FRBs are a phenomenon in
which energy stored in rigid neutron star crusts is released by seismic activity. This may provide
a new opportunity for future studies to explore the physical properties of the neutron star crust.
(paper submitted as arXiv:2306.13612)

12

Modeling theCHIME/FRBCatalog 1 one-offbursts using frbpoppy

Author: Yuyang Wang1

Co-author: Joeri van Leeuwen

1 Anton Pannekoek Institute for Astronomy, University of Amsterdam

Corresponding Author: y.wang3@uva.nl

Fast radio bursts (FRBs) are millisecond-duration phenomena of extragalactic origin. The mecha-
nism of FRBs is still unclear and to some extent, FRB studies are hindered by the limited sample
size and non-uniform selection effects between telescopes for a long time. However, things have
changed since the CHIME/FRB Catalog 1 was released in June 2021, which contains 536 FRBs, in-
cluding 474 one-off bursts and 63 bursts from 18 repeaters. This catalog increases the sample size
of published FRBs by almost an order of magnitude and is the ever-largest uniform sample, which
provides an excellent opportunity to study FRB populations. The frbpoppy, an open-source python
package for the population synthesis of FRBs, provides a useful tool with which we can study the
underlying intrinsic population as well as various selection effects. By adjusting the input intrinsic
parameters and survey parameters, we may be able to find the population closest to observations.
In this paper, we conduct a multi-dimensional Markov chain Monte Carlo (MCMC) simulation with
updated frbpoppy, comparing the signal-to-noise ratio (S/N), effective pulse width (wef) and total
dispersion measure (DM) distributions of simulated FRBs with the CHIME/FRB Catalog 1 one-offs.
The number density distribution models, spectral index, luminosity index, the pulse width parame-
ters and DM parameters are constrained simultaneously. We find that the star formation rate (SFR)
number density model and delayed SFR with a short delay time are more favored than others from
Bayesian Information Criterion (BIC) as well as the side lobe FRBs fraction.

13

The Northern Cross Fast Radio Burst project
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Author: Gianni Bernardi1

1 INAF-IRA

Corresponding Author: giannibernardi75@gmail.com

The study of Fast Radio Bursts (FRBs) is an extremely active field, where observational results grew
dramatically over the last few years, due to the development of new radio telescopes, often capable of
surveying larger sky areas and more accurate localizations. In this talk I will provide a status update
of the Northern Cross (NC) FRB project. The NC is a 30000 squared metre-collecting area, T-shaped
interferometer inaugurated in 1964 to (mostly) carry out surveys of extragalactic radio sources at 408
MHz. I will describe our current effort to equip the NC North-South arm to observe FRBs, including
the hardware development, current FRB observations and results, and future perspectives.

14

Searching for single-pulses in theHTRU-North survey data: pipeline
design, injection tests and first results.
Author: Leon Houben1

Co-authors: Heino Falcke 2; Laura Spitler 3

1 Radboud University / MPIfR
2 Radboud University
3 MPIfR

TheHigh Time Resolution Universe (HTRU) North survey is a major pulsar and transient survey con-
ducted at L-band with the 100m Effelsberg radio telescope that covers the entire northern celestial
hemisphere. We describe the setup of the analysis pipeline used to search the HTRU-North survey
data for single pulses. This data severely suffers from radio frequency interference (RFI), which will
effect the pipeline’s detection efficiencies. In order to probe these efficiencies, ~4000 fake fast radio
bursts (FRBs) have been injected in a small fraction of the HTRU-North data. The injection parame-
ters used were randomly chosen from distributions such that for each of the four FRB morphologies,
identified by Pleunis et al (2021), ~1000 fake FRBs were injected. From these injections, the pipeline’
s sensitivity to the parameter space of FRBs has been determined, yielding completeness limits for
a forthcoming full single-pulse analysis of the HTRU-North data. The investigation of the injection
data also provided the first single-pulse search results of the HTRU-North survey. These results in-
clude the re-detection of several known pulsars and RRATS and the recovery capabilities of the Fast
Extragalactic Transient Candidate Hunter (FETCH) of FRBs of differing morphology types.

15

Fast radio bursts from CHIME sidelobes
Author: Paul Scholz1

Co-authors: CHIME/FRB Collaboration ; Hsiu-Hsien Lin

1 York University

Corresponding Author: pscholz@yorku.ca

CHIME’s large field of view in its main lobe has led to a leap forward in the number of sources and
in our understanding of FRBs. However, CHIME has a much wider parallel survey with horizon-
to-horizon sky coverage provided by its significant sidelobe sensitivity. CHIME’s far sidelobes are
on average ~500 times less sensitive but have exposure times hundreds of times longer than the
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main lobe, so sidelobe-detected events are rare, high-luminosity and nearby counterparts to those
detected in the main CHIME/FRB survey. We use an initial sample of 10 sidelobe events to statisti-
cally constrain (i) the repetition rate of as yet non-repeating FRBs and (ii) the intergalactic and local
dispersion measure of FRBs. As bright, nearby FRB sources are more likely to be detected in the far
sidelobes of CHIME, as was the Galactic magnetar SGR 1935+2154, the sidelobe survey offers some
of the best prospects for discovering FRB sources in the Milky Way and nearby galaxies. I will dis-
cuss these future prospects and plans to leverage this unique capability for rapid multi-wavelength
follow-up and characterization of the FRB host environment.

16

Deep Synoptic Array-110 Catalog of Fast Radio Bursts and their
Host Galaxies
Author: Kritti Sharma1

Co-authors: Casey Law 1; Vikram Ravi 1; Ge Chen 1; Morgan Catha 2; Liam Connor 1; Jakob Faber 1; Gregg
Hallinan 1; Charlie Harnach 3; Greg Hellbourg 1; Rick Hobbs 2; David Hodge 1; Mark Hodges 2; James Lamb 2; Paul
Rasmussen 2; Myles Sherman 1; Jun Shi 1; Dana Simard 1; Reynier Squillace 4; Sander Weinreb 1; David Woody 2;
Nitika Yadlapalli 1

1 Cahill Center for Astronomy and Astrophysics, MC 249-17 California Institute of Technology, Pasadena CA 91125,
USA

2 Owens Valley Radio Observatory, California Institute of Technology, Big Pine CA 93513, USA
3 Owens Valley Radio Observatory, California Institute of Technology
4 Steward Observatory, University of Arizona, 933 N. Cherry Avenue, Tucson, AZ 85721, USA

Corresponding Author: kritti@caltech.edu

Fast Radio Bursts (FRBs) are millisecond-duration radio transients with dispersion measures exceed-
ing the maximum possible contribution from the Milky Way, thus indicating extragalactic origins.
The arcsecond-scale localizations enabled by modern radio interferometers allow us to associate
these enigmatic explosions with their respective host galaxies. The study of the stellar population
in the neighborhood of these energetic transients and their delay-time distributions provide critical
insight into their progenitor physics. This venture of characterizing host galaxies of FRBs is essential
to disentangle the proposed spectrum of formation channels, ranging from youngmagnetars formed
during core-collapse supernovae to binary neutron star mergers in early-type galaxies. Historically,
such statistical endeavors have played a crucial role in unveiling the nature of progenitors of several
transients, such as gamma-ray bursts and supernovae. The Deep Synoptic Array-110 (DSA-110) has
been in the science commissioning phase since early 2022 and has successfully discovered and local-
ized 30+ FRBs. In this talk, we present our insights from the DSA-110 catalog of FRBs and their host
galaxies. We use our reliable host identifications to study the derived properties and star formation
histories of host galaxies. Further, we present our constraints on the delay-time distribution and
discuss the implications on FRB progenitors.

17

FRBGUI: A graphical interface for analysing FRBs
Author: Mohammed Chamma1

1 McMaster University

Corresponding Author: chammam@mcmaster.ca

Fast radio bursts are observed to have a broad range of characteristics, with a variety of intensities,
durations, structures, and spectro-temporal characteristics. The quantity of observations has in-
creased exponentially in recent years and researchers of all backgrounds need appropriate tools for

Page 8



Fast Radio Bursts 2023 / Book of Abstracts

studying and analysing observations. FRBGUI is an open-source graphical user interface primarily
used for performing and reviewing spectro-temporal measurements on FRB waterfalls. It is written
in Python using an extensible interface library called DearPyGui that features GPU-accelerated ren-
dering, which results in a responsive and performant interface. FRBGUI performs measurements
by fitting a model to the 2D autocorrelation function of burst waterfalls, and automatically repeats
measurements over a range of Dispersion Measures (DM). Measurements include the frequency,
duration, bandwidth, and sub-burst slope of a burst, as well as the drift rate when applicable. The
interface allows a researcher to remove channels contaminated by RFI, separate bursts with multi-
ple components, subsample waterfalls, and prepare initial fit guesses before measurements. Due to
the nature of FRBGUI, it is easily extensible and can expose interfaces to other software packages
developed by the FRB community. FRBGUI is in an early stage of development and upcoming work
will add convenience wrappers for loading different data formats, alternative model formulations to
optionally fit on the waterfall directly and improved documentation. In its current state, FRBGUI
has already been used for multiple studies on FRBs. We intend for FRBGUI to be a broadly useful
tool for the FRB community as well as an effective tool for introducing researchers of any level to
FRB analysis. Hosted on github at https://github.com/mef51/frbgui, FRBGUI is freely available and
open to contributions.

18

Real-time injections of simulated FRBs for theNSM-poweredGMRT

Author: Ujjwal Panda1

1 National Centre for Radio Astrophysics

Corresponding Author: ujjwalpanda97@gmail.com

While the rate at which FRBs are being detected has gone up at a startling pace, the localisation of
these events to their respective host galaxies has not. This is usually attributed to the often one-off
nature of these events, and to the large FoVs of the survey instruments. A possible solution is to
use interferometers, which can offer arcsecond to sub-arcsecond localisations. However, they are
limited by their narrow FoVs. Many interferometers around the world have turned to establishing
commensal surveys (for instance, the realfast survey at the VLA, and CRAFT at the ASKAP), wherein
objects of interest are searched for whenever the telescope is operational. This helps compensate
for the reduction in detection rates by increasing the survey’s sky coverage and integration time.
Such surveys require a dedicated backend that analyses data in real time. The GMRT is currently
constructing such a backend, funded by the National Supercomputing Mission (NSM). It will be
capable of forming and processing 2000 post-correlation phased-array beams over almost the entire
frequency range of the GMRT (300 to 1460 MHz), in real time. In order to test the pipeline for
this project end-to-end, we are building a real-time injection system for simulated FRBs. It will be
able to inject FRBs into both beamformed intensity data and voltage time-series data. While the
former has been demonstrated previously for both the UTMOST and the ASKAP, the latter has not.
Injecting FRBs into antenna-based voltage time-series data will allow us to place them at particular
sky positions, enabling the testing of both the detection and localisation pipelines simultaneously.
In this talk, we will describe these and other unique capabilities of our injection system. We will
also highlight the detection and classification capabilities of a proof-of-concept multibeam setup at
the GMRT.

19

Constraining FRB progenitors & emission mechanisms through
multi-wavelength observations
Author: Alex Cooper1

1 University of Oxford
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Corresponding Author: alexander.cooper@physics.ox.ac.uk

Follow-up observations are crucial to our understanding of fast radio bursts (FRBs), and have enabled
studies of their host galaxies and persistent counterparts. As FRB localizations become routine,
multi-wavelength simultaneous & post-burst observations will allow us to begin to constrain and
characterise the progenitor and the emission mechanisms powering FRBs. In this talk, I will present
recent theoretical & observational work undertaken to predict optical and radio counterparts to FRBs
in magnetar and neutron star merger progenitor frameworks.

In the former, I will discuss our post-burst observations of FRB 200428 from Galactic magnetar SGR
1935+2154, which provides evidence against the afterglow expected within the synchrotron maser
shock model. In the latter, I will briefly discuss a new mechanism for producing FRB-like bursts
in neutron star mergers, before detailing prospects for detecting gravitational wave, kilonovae and
radio afterglow counterparts. I will conclude by presenting stringent new optical constraints on the
association between GW190425 and FRB190425.

20

The Stochastic Nature of Repeating FRBs
Author: Yongkun Zhang1

1 National Astronomical Observatories, Chinese Academy of Sciences

Corresponding Author: ykzhang@nao.cas.cn

Fast Radio Bursts (FRBs) are enigmatic, short-duration bright transients in the radio band with an
unknown origin. The Five-hundred-meter Aperture Spherical Telescope (FAST) boasts unparalleled
sensitivity, making it uniquely advantageous for studying repetitive FRBs. Here, we present FAST’s
observations of two repetitive FRBs, namely 20201124A and 20220912A, detecting the highest and
second-highest event rates of FRBs ever recorded. Furthermore, we offer a detailed analysis of the
energy and polarization properties of these two FRBs, shedding light on the origin of circular polar-
ization in FRBs. Additionally, we introduce a novel method to quantify the randomness and chaotic
nature of physical phenomena, enabling a comparison of repetitive FRBs with other physical pro-
cesses in the same phase space. We hope these findings pave the way for further exploration and
understanding of these fascinating cosmic phenomena.

21

Unraveling spectro-temporal features of Fast Radio Bursts: In-
sights from simulations and scattering analysis.
Author: Aishwarya Kumar1

Co-authors: Mohammed Chamma 2; Fereshteh Rajabi 2; Katie Brown 3; Christopher Wyenberg 4; Martin Houde
3

1 Western University
2 McMaster University
3 University of Western Ontario
4 University Of Waterlooo

Corresponding Author: akuma93@uwo.ca

Fast radio bursts (FRBs) are highly energetic, short-duration transients of mostly cosmological ori-
gins. They are classified based on periodicity (repeaters and non-repeaters) and energetics. Re-
peating FRBs follow the sub-burst slope law consistent with the transformation of an intrinsically
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narrowband process into a wide-band emission through relativistic motions. A progenitor model
explaining all these features is yet to be discovered. Hence, there is a heavy reliance on finding cor-
relations between the observed spectro-temporal features to understand the source dynamics. For
example, the sub-burst slope law is an inverse relationship between the frequency-normalized sub-
burst slope and duration, where the scaling between the two is governed by the system parameter
“A”[Chamma et al.(2023)]. The value of this parameter lies between 0.07 ≤ A ≤ 0.17, as seen from
a survey of repeating FRBs. This variance in A-values between different FRBs appears to be rooted in
the physics of emission. However, observations can be skewed by propagation effects such as scat-
tering. To understand these attributes of FRBs, we simulate bursts using a superradiance emission
model, an inherently narrowband process. We then apply the Time Relativistic Dynamical Model
introduced by Rajabi et al. (2020) to obtain simulated bursts homologous to the observed FRBs.
From here, we convolve the spectrum with different scattering source signals causing a frequency-
dependent profile variation. We demonstrate that our simulated bursts can reproduce the observed
relations, mainly the sub-burst slope law, which allows us to define the A-parameter within the scope
of our model. We also document the effects of scattering and noise on these spectro-temporal rela-
tions. Finally, we reveal how this analysis helps us in our understanding of the source and medium
environments.

22

Two-Screen Scattering in CRAFT FRBs
Author: Mawson Sammons1

Co-authors: Adam Deller ; Cathryn Trott ; Clancy James ; Danica Scott ; Hao Qiu ; J. Xavier Prochaska ; Kelly
Gourdji ; Marcin Glowacki ; Ryan Shannon

1 Curtin University

Corresponding Author: mawson.sammons@postgrad.curtin.edu.au

Temporal broadening is a commonly observed property of fast radio bursts (FRBs), associated with
turbulent media which cause radiowave scattering. Similarly to dispersion, scattering is an impor-
tant probe of the media along the line of sight to an FRB source, such as the circum-burst or circum-
galactic mediums (CGM). Measurements of characteristic scattering times alone are insufficient to
constrain the position of the dominant scattering media along the line of sight. However, where
more than one scattering screen exists, Galactic scintillation can be leveraged to form strong con-
straints. We quantify the scattering and scintillation in 10 FRBs with 1) known host galaxies and
redshifts and 2) captured voltage data enabling high time resolution analysis, obtained from the
Commensal Real-time ASKAP (Australian Square Kilometre Array Pathfinder) Fast Transient sur-
vey science project (CRAFT). In this talk I will demonstrate the potential of high resolution CRAFT
FRBs as probes of Galactic and extragalactic scattering media, presenting three cases where we find
strong evidence for scattering by two screens and four cases displaying a lack on scintillation in
tension with current models.

23

Anewefficient and accurate de-dispersion algorithm for fast tran-
sient searches
Authors: Keith Bannister1; Vivek Gupta2

1 CSIRO
2 CSIRO, Australia

Corresponding Author: vivg269@gmail.com
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Efficient and accurate de-dispersion algorithms are critical for fast transients search pipelines. The
Fast Dispersion Measure Transform (FDMT) algorithm (Zackay et al. 2014) is a popular algorithm
employed by some of the leading FRB surveys currently. I’ll discuss the limitations of the FDMT
algorithm, and characterise the loss in the Signal-to-Noise ratio (S/N) recovery for different pulse
morphologies. Additionally, I’ll be presenting a new generalised implementation of the FDMT algo-
rithm, called the Efficient Summation of Arbitrary Masks (ESAM), which promises ~100% recovery
of the S/N for all desired and arbitrary pulse morphologies. I’ll discuss the performance and the
computing cost associated with the algorithm and compare it with other existing algorithms in use
currently.

24

The first commensal detection of HI and an FRB, and follow-up
results
Author: Marcin Glowacki1

Co-authors: Apurba Bera 2; Karen Lee-Waddell 3

1 ICRAR/Curtin
2 ICRAR, Curtin university
3 SKAO

Corresponding Author: marcin.glowacki@curtin.edu.au

While analysis of localised FRB host galaxies typically focuses on the stellar component, neutral
hydrogen (HI), traced through the 21-cm transition with radio telescopes, informs us on the gas con-
tent of galaxies. The HI distribution can reveal to us the history of the galaxy, such as merger events
that may not be evident from the stellar information alone. This is an important consideration for
understanding the environments of FRBs and their progenitors. We report on HI follow-up of FRBs
identified by the CRAFT survey team, including the first commensal detection and localisation of
FRB 20211127I, and the detection of HI emission in the FRB host galaxy. Follow-up observations with
MeerKAT of other hosts include evidence for an intervening halo along an FRB sightline. MeerKAT
follow-up of FRB 20211127I also confirms that the HI intensity map and spectrum is remarkably
normal –unlike any previous detection of HI emission in an FRB host, complicating the previous
picture supporting a ‘fast channel model’for FRB progenitors.

25

A LOFAR view of FRBs: Unveiling a second FRB source seen at
150 MHz and developing a high-cadence imaging technique for
FRB localization.
Author: Akshatha Gopinath1

1 University of Amsterdam

Corresponding Author: a.gopinath@uva.nl

Low-frequency detections of FRBs provide us with important constraints on free-free absorption and
other propagation effects in the local environment of the progenitor. Previously, the periodically
repeating FRB 20180916B was the first source detected at 110-188 MHz by the LOFAR telescope,
making it the lowest-frequency detection of an FRB to date. We have now detected a second FRB
source, FRB 20190212A, at 150 MHz. I will report constraints on the scattering timescale, provide
upper limits on absorption in the source environment, and discuss the frequency-dependent burst
bandwidth of this and other repeaters (with consequences both for understanding FRB emission
and detectability). Unlike FRB 20180916B, the burst from FRB 20190212A does not show significant
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depolarization at 150 MHz and has a near-zero Faraday rotation measure, providing more evidence
for a clean source environment. Additionally, we have been testing a ‘fast imaging’ technique that
produces high-cadence (10-ms) images using the international LOFAR stations. I will present tests
of this technique on a pulsar observation. We aim to use this LOFAR observing mode to discover
and localize a population of ultra-low-frequency FRBs at sub-arcsecond angular resolution.

26

Dense forests of microshots from the hyperactive repeater FRB
20220912A - plus, a milliarcsecond localisation
Author: Danté Hewitt1

1 University of Amsterdam

Corresponding Author: dantehewitt@gmail.com

A few repeating fast radio burst (FRB) sources are hyperactive. FRB 20220912A is one such repeater;
it was discovered by CHIME/FRB in the last quarter of 2022 as it entered a high activity period.
During this time, we detected many hundreds of bursts as part of our FRB monitoring campaign
on the Nançay Radio Telescope, called ECLAT (Extragalactic Coherent Light from Astrophysical
Transients). I will report on three extremely bright bursts detected from FRB 20220912A as part
of the ECLAT campaign. These detections are further enhanced by the excellent time resolution
(16 μs), bandwidth (512 MHz) and dynamic range (32 bit) of the NRT data. Additionally, we have
overlapping raw-voltage observations from the Westerbork RT-1 25-m dish, enabling us to probe
even finer time and frequency scales. In these bursts, we see dense forests of dozens of clustered
microshots, each lasting ∼ 10 μs. Some of these shots exceed a S/N of 1000; very few FRBs with such
high S/N have been studied at this time resolution. Using the microshots to correct for dispersion, an
additional residual drift is still present in wider sub-burst components. We propose that the bursts
are superpositions of two emission types: broadband microshots and more diffuse, drifting emission.
We discuss potential analogies that can be made with solar radio bursts. Furthermore, using over a
hundred bursts detected with the European VLBI Network, as part of the PRECISE programme, we
present a milliarcsecond localisation of FRB 20220912A that will enable detailed studies of the local
environment at ultra-high angular resolution.

27

Probing the low-frequency emission of FRBs with the LOFAR
Tied-Array All-Sky Survey
Author: Pragya Chawla1

1 University of Amsterdam

Corresponding Author: p.chawla@uva.nl

FRBs can be rendered undetectable at low frequencies due to scattering in the intervening medium
or a spectral turnover, either intrinsic to the emission mechanism or due to propagation effects in the
circum-burst environment. Although emission from two repeating FRB sources has been detected
in the low-frequency range below 300 MHz, it is as yet unclear what fraction of FRB sources emit
in this frequency range. In order to develop a better picture of the low-frequency emission of FRBs,
we searched archival observations made with the Low Frequency Array (LOFAR) telescope at the
location of 505 FRB sources. These sources were discovered with the Canadian Hydrogen Intensity
Mapping Experiment telescope (CHIME) in the frequency range of 400-800 MHz and include 45
repeating FRBs and 460 apparent non-repeaters. The observations that we searched are each an
hour in duration and were conducted as part of the LOFAR Tied-Array All-sky Survey (LOTAAS) in
the frequency range of 119-151 MHz. We did not detect any FRBs in our search. Based on the non-
detection, we determine that FRBs (at least from the CHIME/FRB sample) have a reduced repetition
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rate at low frequencies, even after accounting for the reduced burst detectability due to scattering.
Assuming that the low repetition rate is due to free-free absorption in the circum-burst environment,
we place constraints on the electron density and temperature in the environments of highly active
repeating FRBs. I will describe our search strategy, discuss the resulting constraints on the frequency-
dependent repetition of FRBs and their circum-burst environments and present rate predictions for
future low-frequency FRB searches.

28

Zooming in on the first-known repeating fast radio burst source
and its putative hyper-nebula
Author: Mark Snelders1

1 ASTRON / University of Amsterdam

Corresponding Author: marksnelders1994@gmail.com

FRB 20121102A is the first-known repeating fast radio burst source; it was localised to a low-metallicity
dwarf galaxy at a distance of about 1 Gpc. Using the European Very-Long-Baseline Interferometry
Network (EVN), it was shown that FRB 20121102A is co-located with a persistent radio source (PRS)
to within < 12 milliarcseconds (< 40 parsec projected separation). The PRS itself is constrained
to have a size < 0.7 parsec, which is less than half the size of the Crab nebula. The extreme and
varying Faraday rotation measure of the bursts (∼ 105 rad m−2) indicates that the FRB source is em-
bedded in an extreme magneto-ionic environment. Together with the PRS, this suggests that FRB
20121102A is powering a hyper-nebula which is half a million times more luminous than the Crab
nebula. Tens of FRBs have an unambiguous localisation to their host galaxy. However, an associ-
ation with a compact PRS (unrelated to star formation) remains rare: only two FRB sources (FRB
20121102A and FRB 20190520B) have a confirmed association. Here we present a follow-up study of
FRB 20121102A and its associated PRS. In recent EVN observations, we have detected 7 bursts from
FRB 20121102A. Using much better uv-coverage compared to previous observations, we show that
the FRB source and the PRS are co-located to within< 3milliarcseconds (< 10 parsec projected sep-
aration). By combining data from 2016 and 2022, we also place constraints on the proper motion of
the FRB source and find that the brightness of the compact PRS has remained roughly constant over
a span of > 6 years. These results constrain models in which the PRS is a hyper-nebula powered by
a young magnetar; we also discuss the possibility that FRB 20121102A is an accreting neutron star
or black hole.

29

Probing thehighest-energy bursts fromhyperactive repeating FRB
sources
Author: Omar Ould-Boukattine1

1 ASTRON/University of Amsterdam

Corresponding Author: ouldboukattine@astron.nl

Fast radio bursts (FRBs) can be divided into two populations, repeaters and (apparent) non-repeating
sources. Repeating sources show a wide range of activity levels, with only a few being hyperactive:
i.e., consistently active for weeks to months and producing dozens to hundreds of bursts per hour.
When they’re bursting, these hyperactive repeaters account for a significant fraction of all observed
FRBs. High activity levels, in combination with high-cadence monitoring, allow us to map the burst
energy distribution across 6 orders of magnitude, including the rarest and highest-energy bursts that
can be generated. FRB 20220912A is the most recent hyperactive repeater discovered and therefore
an excellent source to probe the full range of the energy distribution. Since its discovery we have
observed this repeater for more than 2200 hours over the span of 5 months using the 25-m class

Page 14



Fast Radio Bursts 2023 / Book of Abstracts

radio telescopes in Westerbork, Stockert and Toruń. Our high-cadence observing campaign yielded
the detection of more than 150 high-fluence bursts (10 Jy ms to >2500 Jy ms) at both 300 MHz and
1.4 GHz (though never simultaneously in both bands). We can compare this newly observed sample
of high-fluence bursts from FRB 20220912A with our previous high-cadence campaign that targeted
FRB 20201124A for 3500 hours. I will discuss the burst energy distributions of these two hyperactive
repeaters, focusing on the implications that their high-energy bursts have for understanding the
relation between repeaters and (apparent) non-repeaters.

30

VLBI observations with the first CHIME/FRB Outrigger
Author: Calvin Leung1

1 UC Berkeley

Corresponding Author: calvinl@mit.edu

The CHIME/FRB Outriggers project will add hundreds of sub-arcsecond FRB localizations to the
existing sample of localized FRBs using very long baseline interferometry (VLBI). I will present an
update on the status of the VLBI array, mainly focused on observations of bright continuum sources,
pulsars, and FRBs using the Canadian Hydrogen Intensity Mapping Experiment (CHIME) and KKO,
the first of CHIME’s three FRB outriggers. KKO provides an angular resolution of ~1”along one
dimension; the resulting improvement in angular resolution over the CHIME/FRB baseband local-
ization alone enables us to robustly associate host galaxies with our one-off bursts.

31

Current status of the petabyte project
Author: Reshma Anna Thomas1

Co-authors: Sarah Burke-Spolaor 1; Maura McLaughlin 1; Evan Lewis 1; Graham Doskoch 1; Bikash Kharel 1;
Emmanuel Fonseca 1; Timothy Olszanski 1; Duncan Lorimer 1; Nathan Garver-Daniels 1; Joseph Glaser 1; Kshitij
Aggarwal 1; Devansh Agarwal 1

1 West Virginia University

Corresponding Author: rat0022@mix.wvu.edu

Fast radio transients like pulsars, rotating radio transients (RRATs), and fast radio bursts (FRBs) pro-
vide unique probes to study the interstellar medium, the intergalactic medium, and the inter-cluster
medium, and for cosmological applications. Pulsars, and in particular those classified as RRATs, can
also be used for understanding neutron star populations and extreme emission physics. Past deep
searches for these phenomena have encompassed many hours on-sky and covered large sky regions,
but due to differing processing software and analysis tools, these searches have been non-uniform.
The petabyte project (TPP) is a large-scale project that uniformly reprocesses petabytes of archival
data from multiple legacy surveys spread across a wide range of radio frequencies and telescopes.
The project aims to homogenize the search using a single search pipeline based on Heimdall and the
machine learning classifier Fetch. We aim to not only systematically characterize the completeness
of past surveys to one-off transient events but also discover many previously undiscovered pulses
and bursts. TPP will form a robust catalog of FRBs, RRATs, intermittent pulsars, and more discov-
ered across multiple frequencies and telescopes. Upon its completion, TPP’s searches will provide
frequency-dependent event rates above a well-characterized completeness threshold. TPP will also
maintain a public database with the necessary metadata and detection information. We also aim to
address the several computational challenges that arise with the handling of petabytes of data. This
talk will focus on the current status of the TPP processing, including the completeness assessment
of current surveys.
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32

The Dispersion Measure Contributions of the Cosmic Web
Author: Charles Walker1

Co-authors: Cameron Hummels 2; Celeste Artale 3; Cheng Cheng 4; Laura Spitler 5; Yin-Zhe Ma 4

1 Max Planck Institute for Radio Astronomy
2 TAPIR, California Institute of Technology, Pasadena, CA 91125, USA
3 Instituto de Astrofisica, Facultad de Ciencias Exactas, Universidad Andres Bello, Fernandez Concha 700, Santiago,

Chile
4 Stellenbosch University
5 MPIfR

Corresponding Author: cwalker@mpifr-bonn.mpg.de

The distribution of the Universe’s baryons is informed by many processes. The resulting large-
scale structure, the Cosmic Web, is often classified into sub-structures, e.g. halos, filaments, and
voids.

As fast radio burst (FRB) dispersion measures (DMs) encode information about the ionised matter
which lies along their sightlines, the FRB community is increasingly investigating FRB DM contri-
butions. The cosmological DM component is of particular interest: its average over many FRBs
on many sightlines has been used to independently calculate cosmological parameters, and weigh
the Universe’s baryon content at low redshifts; its individual value varies between sightlines, be-
ing sensitive to sightline-specific structures, ionised and diffuse matter fractions, and thus, AGN
feedback processes. It has been shown that FRB constraining power is limited by this sightline-to-
sightline variance, and that low-DM sightlines may prove best for constraining cosmological param-
eters.

Using the IllustrisTNG cosmological hydrodynamic simulation, we have calculated electron densi-
ties, classified large-scale and collapsed structures, and traced FRB sightlines through the Cosmic
Web. We combine this information to investigate FRB DM contributions attributed to halos, fila-
ments, voids, and collapsed structures. We find that the filamentary portion of the cosmological
DM dominates, comprising 70 - 80% of the total out to z=5. Halo and filamentary environments
cause the majority of sightline-to-sightline variance; voids are more homogeneous environments,
and thus potentially form better sightlines for probing cosmological parameters. We find that the
average number of intersections between FRB sightlines and collapsed TNG structures rises from ~2
at z=1 to ~12 at z=5. While our FRB - TNG structure impact parameter measurements are consistent
with galaxy-intersecting FRBs discussed in past literature, the DMs we calculate for TNG intersec-
tions appear lower than the average ~90pc/cc excess previously derived for observed events.

33

Persistent neutrino counterparts to Fast Radio Bursts
Author: Navin Sridhar1

Co-authors: Brian Metzger 1; Ke Fang 2

1 Columbia University
2 University of Wisconsin, Madison

Corresponding Author: navin.sridhar@columbia.edu

‘Hypernebulae’ are inflated by accretion-poweredwinds accompanying hyper-Eddingtonmass trans-
fer from an evolved post-main sequence star onto a black hole or neutron star companion 1. It has
been suggested that some fast radio bursts (FRBs) may be powered by such short-lived (decades-
millenia), jetted, accreting engines 2, and the surrounding hypernebula could generate persistent
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radio emission and contribute large and time-variable rotation measure to the bursts. Hyperneb-
ulae can be discovered independently of an FRB association in radio surveys, such as VLASS, as
off-nuclear point sources whose fluxes can evolve significantly on timescales as short as years, pos-
sibly presaging energetic transients from common-envelope mergers. The ions accelerated at the
hypernebula termination shock can generate high-energy neutrinos via photohadronic (pγ) interac-
tions with the disk thermal and Comptonized nonthermal background photons. Although detecting
neutrino emission associated with the ms-duration bursts themselves is untenable, the persistent
radio counterparts of some FRB sources, if associated with hypernebulae, could contribute to the
high-energy neutrino diffuse background flux. If the hypernebula birth rate follows that of steller-
merger transients and common envelope events, their volume-integrated neutrino emission could
explain 25% of the high-energy diffuse neutrino flux observed by the IceCube Observatory and the
Baikal-GVD Telescope [3].

1 https://ui.adsabs.harvard.edu/abs/2022ApJ…937….5S/abstract
2 https://ui.adsabs.harvard.edu/abs/2021ApJ…917…13S/abstract
[3] https://ui.adsabs.harvard.edu/abs/2022arXiv221211236S/abstract

34

Themolecular gas kinematics in thehost galaxy of thenon-repeating
FRB180924B
Author: Tzu-Yin Hsu1

Co-authors: Tetsuya Hashimoto 2; Bunyo Hatsukade 3; Tomotsugu Goto 1; Po-YaWang 1; Chih-Teng Ling 1; Simon
C.-C. Ho 4; Yuri Uno 2

1 National Tsing Hua University
2 National Chung Hsing University
3 National Astronomical Observatory of Japan
4 Australia National University

Corresponding Author: emma30407@gmail.com

Fast radio bursts (FRBs) are millisecond-duration transients with large dispersion measures. The
origin of FRBs is still mysterious. One of the methods to comprehend FRB origin is to probe the
physical environments of FRB host galaxies. Mapping molecular-gas kinematics in FRB host galax-
ies is critical because it results in star formation that is likely connected to the birth of FRB progen-
itors. However, most previous works of FRB host galaxies have focused on its stellar component.
Therefore, we, for the first time, report the molecular gas kinematics in the host galaxy of the non-
repeating FRB 180924B at z = 0.3216. Two velocity components of the CO (3-2) emission line are
detected in its host galaxy with the Atacama Large Millimeter/submillimeter Array (ALMA): the
peak of one component (−155.40 km s−1) is near the centre of the host galaxy, and another (−7.76
km s−1) is near the FRB position. The CO (3-2) spectrum shows asymmetric profiles with Apeak
= 2.03±0.39, where Apeak is the peak flux density ratio between the two velocity components. The
CO (3-2) velocity map also indicates an asymmetric velocity gradient from −180 km s−1 to 8 km
s−1. These results indicate a disturbed kinetic structure of molecular gas in the host galaxy. Such
disturbed kinetic structures are reported for repeating FRB host galaxies using HI emission lines in
previous works. Our finding indicates that non-repeating and repeating FRBs could commonly ap-
pear in disturbed kinetic environments, suggesting a possible link between the gas kinematics and
FRB progenitors.

35

PRECISE and EVN-lite: routinely milliarcsecond localizations of
Fast Radio Bursts
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Author: Benito Marcote1
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Corresponding Author: marcote@jive.eu

With about one thousand of Fast Radio Bursts (FRBs) discovered, astronomers are still struggling to
unveil the common properties among the whole population of FRBs, the existence of different types,
or the reasons why a less than a handful of them exhibit a persistent radio source associated to the
production of bursts.

Precise localizations of FRBs are of paramount importance to uncover the processes driving these ob-
jects and to understand their local environments. Over the past years, the European VLBI Network
(EVN) has emerged as a leading tool for conducting precise localizations of FRBs. The unparalleled
accuracy and resolution of EVN observations has provided valuable insights into the physical prop-
erties of FRBs and their surroundings. The size and separation constraints of the bursts and the
associated persistent radio sources narrow down the origin of such sources. Additionally, the use of
raw VLBI data allowed us to also go narrower in time, and study the bursts down to the nanosecond
scale.
This talk aims to highlight the significance of the achieved localizations and how this information
shed light on their origin and surrounding astrophysical conditions.

However, a major limitation in VLBI observations is the available observing time on these facilities,
hindering the full realization of large-number of precise FRB localizations. To address this limitation,
the PRECISE project has been at the forefront of developing new observing strategies which allowed
us to get an increased observing time by using a variable number of EVN antennas upon availability.
As a significant advancement, the EVN has now publicly advertised the new EVN-lite observing
mode in 2023, offering increased accessibility and reduced time constraints for conducting these
kinds of campaigns. We are now expanding the operational capabilities of PRECISE/EVN-lite to
unveil more FRB localizations faster, deeper, and with a higher cadence.

36

Multi-telescope Green Bank searches for Fast Radio Bursts
Author: Susannah Paine1

Co-author: Duncan Lorimer 1

1 West Virginia University

Corresponding Author: sp00048@mix.wvu.edu

We present the latest results from two fast radio burst (FRB) searches being carried out at the Green
Bank Observatory. Using GREENBURST, a back-end on the Robert C. Byrd Green Bank Telescope,
we have been collecting data almost continuously for the last four years resulting in the detection
of many pulsars and transient signals. We give the latest results of GREENBURST observations,
including the discovery and follow-up of one new FRB. Secondly, using the 20-m telescope at Green
Bank, we have monitored the starburst galaxy M82 to search for magnetar-like bursts from sources
like SGR 1935+2154. While no significant detections of pulses have been made in over 30 days of
observing, we have been able to place strong constraints on the rate of radio bursts from M82. We
offer some predictions for future searches of M82 and other nearby starburst galaxies which may
help constrain the connection between FRBs and magnetars.

37

Characterising the persistent radio emission associatedwith FRB
20190520B with the European VLBI Network
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Author: Shivani Bhandari1
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The exact nature and origins of fast radio bursts (FRBs) are still a subject of ongoing research. How-
ever, one intriguing aspect that has emerged in recent studies is the presence of persistent radio
sources (PRS) associated with two repeating FRBs. PRSs are compact in size and are co-located with
the burst, which makes them distinct from the radio emission caused by star formation in the galaxy.
What is the true nature of a PRS and why they are associated with only a small population of repeating
FRBs? The two FRBs associated with PRSs are among the most active sources discovered in low-
mass dwarf galaxies, implying that these may be the characteristics of young and active FRB sources
surrounded by dense and magnetised plasma. The European VLBI Network (EVN) continues to play
a vital role in understanding the nature of PRS by characterising their properties at the milliarcsec-
ond level. In this talk, I will discuss the findings of radio observations of the PRS associated with
FRB20190520B made with the EVN as well as their implications for FRB progenitor models. I will
also talk about the luminosity and size of PRSs in relation to known source types and compare the
results obtained for the FRB20190520B-PRS with those of FRB20121102-PRS.

38

Realfast: the past, present and future
Author: Reshma Anna Thomas1

Co-authors: Casey Law 2; Paul Demorest 3; Sarah Burke-Spolaor 1

1 West Virginia University
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Corresponding Author: rat0022@mix.wvu.edu

Precise localization of fast radio bursts (FRBs) is a crucial first step in determining the progenitors
of FRBs. Realfast is a commensal fast radio transient search system at the Jansky Very Large Array
(VLA). It searches for ~10 ms transients in interferometric images created using fast sampled visibil-
ities. Realfast has been running commensally on most L-,S-,C- and X-Band observations since early
2020, completing over 200 days on-sky. So far, it has discovered one FRB, FRB20190614D, during
blind searches and has aided in the follow-up and localization of many repeating FRBs found using
other telescopes, like FRB20121102A, FRB20180301A, FRB 20201124A, FRB20180916B, FRB20200120E,
and FRB 20190520B. Realfast has recently localized a radio burst near the M31 galaxy. In addition to
that, it has also localized around 65 borderline FRB candidates. Deep imaging of the fields of these
FRB candidates is underway, looking for potential radio counterparts. It has also identified several
new pulsars and unidentified Galactic radio sources. Realfast has opened up a new technique of
real-time coherent imaging interferometric search systems, making it an essential tool for the dis-
covery and localization of FRBs. In this poster, we focus on the summary of scientific outcomes from
realfast so far and the service its offers as an NRAO product.

40

Simulating Plasma Lensed FRB Morphologies and Searching for
Coherent Phase Correlations in CHIME baseband data
Author: Zarif Kader1

Co-authors: Calvin Leung 2; Kiyoshi Masui 3; Matt Dobbs 1
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Searching for time-lag phase correlations in the electric field of an FRB provides a robust way to de-
tect astrophysical lenses. The radio emission produced by FRB sources is extremely point-like such
that some lensing systems can have the emission be spatially coherent even after being bent through
multiple lensing paths. We previously reported evidence for one such diffractive scattering system
through the detection of coherent phase correlations that were present in the baseband data of an
FRB event detected by CHIME/FRB. To study systems like these, we have developed a new simula-
tion toolset using phase preserving ray optics to model FRB morphologies and time-lag correlation
signatures from propagating through multiple thin lensing screens. In this talk, I will highlight how
we see evidence for coherent phase correlations for a new, possibly plasma lensed event detected
by CHIME/FRB and, for this FRB, show how our simulation toolset can be used to both model the
time-lag correlations and qualitatively reproduce the complex spectro-temporal morphology of the
burst from propagating through a small number of dispersive lensed paths.

41

Optical and very-high-energy gamma-ray observations of FRBs
with the MAGIC telescopes
Authors: Benito Marcote1; Irene Jiménez-Martínez2; Omar Ould-Boukattine3; Tarek Hassan2
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Fast Radio Bursts (FRBs) have remained elusive phenomena, with all observed emissions limited
to radio wavelengths. However, several theoretical models suggest that FRB emission may extend
beyond the radio domain, potentially encompassing high energy emission. These predictions were
strengthen when the Galactic magnetar SGR 1935+2154 displayed a FRB-like emission which was
correlated with X-ray bursts. While for most FRBs their far distances may not allow us to detect
such emission (due to the sensitivity limits of current observatories), this may be feasible for the
closer ones.

TheMAGIC telescopes (located in the Canary Islands; Spain) are a pair of ground-based 17-mCherenkov
telescopes able to detect very-high-energy gamma rays (> 0.1 TeV). Furthermore, in addition to de-
tecting very-high-energy gamma rays, MAGIC is also suitable for performing ultra-fast optical ob-
servations, capable of strongly constraining FRBs prompt flaring optical emission. Leveraging this
capability, we present ongoing efforts to conduct simultaneous observations with MAGIC and radio
telescopes within the PRECISE/AstroFlash projects.
We aim to put constraints on the putative optical and gamma-ray emission from FRBs, simultaneous
or not with respect to the radio frequencies.

Through the collaborative efforts of the PRECISE project and the MAGIC Collaboration, we seek
to shed light on the emission processes of FRBs and advance our understanding on the extent of
their emission. Here we delve into the exciting potential for groundbreaking discoveries at different
wavelengths, offering a new perspective on the physical processes governing the mysterious realm
of Fast Radio Bursts.
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A pulsar-like PA swing from a nearby fast radio burst
Author: Ryan Mckinven1

1 McGill University

Corresponding Author: ryan.mckinven@mcgill.ca

In this talk I will report on a nearby fast radio burst (FRB) detected by the Canadian Hydrogen
Intensity Mapping Experiment (CHIME) that displays a nearly 180 degree rotation of its polarization
angle over the burst duration. This observation is the first of its kind for an FRB, remarkably similar to
the S-shaped evolution commonly seen from radio pulsars and strong evidence for magnetospheric
origins of the emission. I will demonstrate how the rotating vector model commonly applied to
polarimetric observations of pulsars can be extended to fit the observed PA evolution of this FRB,
offering constraints on the magnetic inclination angle relative to the line-of-site despite ambiguities
introduced from the source’s unknown periodicity. I will end the talk offering general thoughts on
the implications of this observation for FRB emission models and how this anomalous event may fit
in the broader FRB population.
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Awide-band sensitive probe for periodic activities from repeaters
with the uGMRT
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The identification of the repeating nature of an FRB may strongly depend on the instrumental sen-
sitivity. The uGMRT being significantly sensitive compared to the major FRB discovering telescope
(e.g. CHIME andASKAP), it can probe the inferred scaling of repetition ratewith fluence in a possibly
unexplored regime. In addition, an instantaneous wide frequency coverage of the uGMRT (250-1460
MHz), provides an unprecedented view of burst spectral and polarisation properties to differenti-
ate between various progenitor models as well as discriminate between emission and propagation
features. Using uGMRT, we investigate the burst properties, such as wide-band spectral structure,
variation of burst rate with time and frequency, duration of the active-window and scintillation time-
scale at different frequencies, temporal-variation of dispersion measure and rotation measure, of the
periodic repeaters like FRB20180916B, which provides an insightful probe to constrain the origin
of the FRBs. We observed the repeater FRB20180916B in a wide frequency band of the uGMRT, i.e.
250− 1460 MHz, for a duration of 115 days divided into seven different epochs.

In this presentation, we report the detection of 74 bursts from this repeater in 12 hours of on-source
time. This corresponds to a burst rate of 6.2 events per hour, which is much higher than the existing
burst rate available in the literature to date. All the detected bursts are within the active phase of
this repeater, which allows us to further optimise the active window considering the periodicity
of ∼ 16.35 days for this FRB. From this repeater, we only detect bursts in a narrow frequency
range while observing this FRB in a wide frequency band. Using our findings, we highlight the
limited emission bandwidth and the frequency evolution of the downward drifting of sub-pulses, the
variation of DM, fluence, and other burst features over the activity phase for this repeater.
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The largest sample of apparently non-repeating FRB polarization
properties and a comparison with repeating FRB sources.
Author: Ayush Pandhi1

1 University of Toronto

Corresponding Author: ayush.pandhi@mail.utoronto.ca

I will present a systematic analysis of the polarization properties for all 134 apparently non-repeating
fast radio bursts (FRBs) in the first CHIME/FRB baseband catalog, the largest sample of polarized
FRB sources to date. Polarization properties of FRBs encode information about their emission mech-
anisms and local magneto-ionic environment. However, only the polarization of prolific repeaters
has been studied in detail so far. Here, I will show a comparison of the linear polarization fraction
and rotation measure distributions between repeaters and non-repeaters, determining whether any
population scale differences exist between the two classes. Further, I will present the polarization
position angle variability across our full sample and also show estimates of their depolarization due
to scattering at 400-800 MHz.
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Constraining the FRB mechanism from scintillation in the host
galaxy
Authors: Pawan Kumar1; Paz Beniamini2
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Most FRB models can be divided into two groups, separated by the distance of the emitting region
from the central engine. This is the case for magnetar FRB models, as well as other models, e.g.,
involving accreting black holes. The first ‘nearby’ group, involves emission at distances of≤ 109 cm
from the source, while the second ‘far-away’ models involve emission from distances of ≥ 1013 cm
relative to the source. Existing observational analyses provide some clues based on pulse variability
and burst durations, but in most cases do not provide definitive arguments for either class. We pro-
pose that an interstellar scattering screen in the host galaxy can differentiate between the two classes
based on the level of modulations in the observed intensity with frequency, in the regime of strong
diffractive scintillation. We show that the diffractive length scale of a host galaxy screen should lie
in between the transverse source sizes estimated for the ‘nearby’ (e.g., magnetospheric) scenario,
which are ≤ 107 cm, and for the far-away class of models, which are generally ≥ 109 cm. This dic-
tates the level of spectral flux modulation. We discuss the viability of this method in the presence of
interstellar scintillation attributable to the Milky Way and for the case of a scattering screen located
in the source’s immediate environment, such as the magnetar’s wind or a supernova remnant. This
method is testable when frequency-based fluctuations seen in FRB data can be confidently linked to
host galaxy scintillation. We also suggest a way for selecting the bursts most suitable for this anal-
ysis and provide an estimate for the frequency scale on which the flux modulation is to be tested.
When such observations are made, our theoretical model can become a robust method to pinpoint
which class of models is responsible for these enigmatic and highly energetic bursts.
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Is this FRB repeating? Probability of Event Chance Coincidence
forNonhomogeneousNoisy Spatial Point Processes forCHIME/FRB

Authors: Amanda Cook1; CHIME/FRB CollaborationNone
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Corresponding Author: cook@astro.utoronto.ca

Canadian Hydrogen Intensity Mapping Experiment (CHIME)’s large field of view, wide bandwidth,
high sensitivity, and powerful correlator makes it an excellent instrument for the detection of FRBs.
As we run our experiment for longer and our number of detected FRBs grows, however, the prob-
ability of identifying two or more FRB sources within a typical localization region becomes non-
negligible. A question of great importance is then, for a given repeater candidate, what is the prob-
ability that each of the bursts in a given cluster are physically unrelated to one another (i.e., that
they coincided by chance)? In this project, our collaborative research team is working to develop
and predict an estimate of the chance coincidence probability of multiple FRBs in the case of a noisy
and nonhomogeneous spatial point process. Such a method has applications in modelling, bias stud-
ies, and associations between FRBs and other poorly localized phenomena like gravitational wave
events.
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Galaxy groups and clusters illuminated by Fast Radio Bursts
Author: Sunil Simha1
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Corresponding Author: shassans@ucsc.edu

The FLIMFLAM survey is an ongoing effort to constrain the baryon distribution in the ionized in-
tergalactic and circumgalactic media by spectroscopically mapping FRB foregrounds. The survey
will lay novel statistical constraints using the spectroscopic redshifts of the foreground galaxies in
~20 sightlines. While the complete analysis is underway, there are striking individual sightlines that
warrant a closer inspection. For instance, we recently published the analysis of four sightlines with
relatively large extragalactic dispersion measures (Simha et al., 2023). We determined the source of
the excess was equally likely to arise from the host/progenitor environment and foreground struc-
tures. We also investigate the foreground contributions in FRB20190520B, which was reported to
have an anomalously high host DM contribution. In this talk, I will discuss FRB sightlines in our
samples intersecting galaxy groups/clusters and the inferences one can make about the group envi-
ronments leveraging the FLIMFLAM redshifts.

48

The path to detecting Milky Way neutral hydrogen absorption
features in FRB spectra
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Fast radio bursts are highly energetic transients that are observed ubiquitously across the sky. The
number of FRB sources discovered has reached roughly 750 and is expected to increase significantly
over the next few years. Each line of sight to an FRB passes through the ISM of the Milky Way,
encountering gas, electrons, and ions along the way. The 21-cm absorption line of neutral hydrogen,
which is one of the most abundant chemical species found in galaxies, falls right in the spectral
range that FRBs can easily probe. We propose that FRB spectra can yield observational signatures
of HI absorption in molecular clouds which are found mostly in the plane of the Milky Way. We
show that for low-latitude FRBs, the possibility for a sightline to intercept a molecular cloud is
high. Furthermore, the scintillation bandwidth for ISM scattering in the Milky Way is very small
at low latitudes, which facilitates the reduction of spectral amplitude modulation resulting from
Milky Way scintillation by averaging over the spectral resolution of observing detectors. As such,
observations of increasing number of FRBs in the galactic plane, or stacking repeat bursts from active
repeaters, such as FRB20121102 and FRB20180916, to reduce noise can help provide an alternate and
finer probe of HI in molecular clouds. If host galaxy scintillation bandwidth is also larger than
∼ MHz, then the signal may become visible with observational frequency resolution of ~ 10 kHz.
We also provide estimates on burst fluences and detector sensitivities needed to confidently extract
the absorption profiles. Potential observations of HI would be a step towards extending it to the
detection of absorption features from host galaxies, providing information even about unlocalized
FRB producing galaxies, or from intervening neutral hydrogen halos at high-redshift, improving our
understanding of cosmology.
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Commissioning KKO, the First CHIME/FRB Outrigger Telescope

Author: Adam Lanman1
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Corresponding Author: adam.lanman@mcgill.ca

The CHIME/FRB outrigger program aims to add VLBI localization capabilities to CHIME, such that
FRBs may be localized to tens of milliarcsec precision at the time of their discovery and their host
galaxiesmay be identified. The first outrigger telescope is the k’niʔatn k’l stk’masqt outrigger (KKO),
located 66 kilometers fromCHIME to allow for arcsec-scale resolution. KKO has been in commission-
ing since it saw first light in June 2022. In addition to demonstrating the scientific potential of KKO,
the commissioning efforts have helped enormously with preparing the next outrigger telescope. In
this talk I will discuss the results of commissioning tests at KKO, including measurements of system
noise and the RFI environment, tests of system stability and robustness in its remote location, and
some results of VLBI cross-correlation with CHIME.
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Search for bursts in finer portion of the data: a comprehensive
analysis of FRB sub-banded searches and the reprocessing of the
HTRU survey
Author: Matteo Trudu1
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Fast Radio Bursts (FRBs) are bright radio transients originating primarily from sources outside our
Galaxy. Initially reported in 2006 as a single event, it was only in 2014 that the High Time Resolution
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Universe (HTRU) survey, conducted with the Parkes-Murriyang telescope, unveiled the existence of
the first population of FRBs.
FRBs typically exhibit durations in the range of several milliseconds, akin to the radio pulsar profiles.
However, unlike pulsars, FRBs display a much narrower spectrum, typically spanning from a few
dozen to hundreds of MHz.
Current FRB searches utilisematched filtering algorithms on frequency-collapsed time series Stokes I
data. While modern backends are equipped with remarkable observational bandwidths, often reach-
ing several GHz, conducting burst searches across the full bandwidth may inadvertently lead to miss-
ing certain events. A viable alternative involves performing a sub-banded search, wherein bursts are
sought within limited portions of the bandwidth. Notably, this technique has already been proposed
and successfully applied, leading to the discovery of faint bursts from the repeater FRB 20190711A.
In this work I will delve into the sub-banded search technique, showing how it can significantly en-
hance the signal-to-noise ratio (S/N) in the detection process. Additionally, I will present the results
of a sub-banded reprocessing of the HTRU survey, yielding a new sample of faint and narrow-band
bursts.
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Latest results fromapanchromatic campaign on the repeater FRB
20180916B
Author: Matteo Trudu1
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Fast Radio Bursts (FRBs) are ms duration and Jy intensity bursts of extra-galactic nature whose ori-
gin is not yet assessed. To date FRBs have been observed only in the radio band. On the 28th of
April 2020 the Galactic magnetar SGR 1935+2154 emitted two radio bursts closely resembling to the
ones produced by FRBs with simultaneous detections in the high-energy band. This unprecedented
result places magnetars as plausible FRB sources, for at least a subset of them, and strongly moti-
vates panchromatic campaigns towards FRB known sources in order to find, as in the case of SGR
1935+2154, their counterparts from outside the radio band. Despite their very elusive behaviour an
FRB source, FRB 20180916B, shows a periodic trend every 16 days with an active window of 5 days,
making it an extremely suitable target for this kind of observations. In this talk I will present the
results of a multi-wavelength campaign led by the Sardinia Radio Telescope (SRT), the upgraded Gi-
ant Metrewave Radio Telescope (uGMRT) and the Northern Cross (NC) in which we monitored FRB
20180916B between November 2020 and August 2021. In particular I will show the properties of the
bursts detected in the radio band and I will discuss how the limits obtained in the other frequencies
can constrain the origin and emission mechanism of these enigmatic objects.
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VLBI Calibration of the CHIME/FRB Outriggers
Author: Vishwangi Shah1

1 McGill University

Corresponding Author: vishwangi.shah@mail.mcgill.ca

CHIME/FRB and its three Outrigger telescopes will form a Very Long Baseline Interferometry (VLBI)
array, with the goal of localising many hundreds of one-off and repeating FRBs to ~50 milliarcsecond
precision. Phase calibration is essential for successful VLBI, and requires removing errors due to
ionosphere, clock and instrumental delays. However, calibration is challenging due to the transit
nature of our telescopes, which precludes pointing towards known VLBI calibrators. I will discuss
the impact of the ionosphere and clock-drift on our localisations, and the calibration techniques we
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use to account for them. These include using pulsars as calibrators for our longer baselines and
in-beam continuum source calibrators for our shortest baseline.
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Energy functions of fast radio bursts derived from thefirstCHIME/FRB
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Fast radio bursts (FRBs) are mysterious millisecond pulses in radio, most of which originate from dis-
tant galaxies. Revealing the origin of FRBs is becoming central in astronomy. The redshift evolution
of the FRB energy function, i.e. the number density of FRB sources as a function of energy, provides
important implications for the FRB progenitors. Here, we show the energy functions of FRBs selected
from the recently released Canadian Hydrogen Intensity Mapping Experiment (CHIME) catalogue
using the Vmaxmethod. The Vmaxmethod allows us to measure the redshift evolution of the energy
functions as it is without any prior assumption on the evolution. We use a homogeneous sample
of 164 non-repeating FRB sources, which are about one order of magnitude larger than previously
investigated samples. The energy functions of non-repeating FRBs show Schechter function-like
shapes at z 1. The energy functions and volumetric rates of non-repeating FRBs decrease towards
higher redshifts similar to the cosmic stellar-mass density evolution: there is no significant differ-
ence between the non-repeating FRB rate and cosmic stellar-mass density evolution with a 1 per
cent significance threshold, whereas the cosmic star-formation rate scenario is rejected with a more
than 99 per cent confidence level. Our results indicate that the event rate of non-repeating FRBs
is likely controlled by old populations rather than young populations that are traced by the cosmic
star-formation rate density. This suggests old populations, such as old neutron stars and black holes,
as more likely progenitors of non-repeating FRBs.
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Fast radio bursts (FRBs) are bright, millisecond-duration pulses, originating fromunidentified sources.
The dispersion measure (DM) of FRBs strongly suggests an extragalactic origin, however, the under-
lying emission mechanism and the nature of their sources remain elusive. Several theoretical models
have been proposed to explain the emission mechanism behind FRBs, with magnetars emerging as
a prominent candidate.

Magnetars are a subclass of neutron stars with an extremely high magnetic field, mainly detected via
persistent high energy emission. In addition, some magnetars also show transient radio emission,
like XTE J1810-197, the first ever magnetar detected at radio frequencies. Here we will present a
study of bright pulses from the magnetar XTE J1810-197. The magnetar XTE J1810-197 has been
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regularly monitored using the upgraded Giant Metrewave Radio Telescope (GMRT), since its recent
outburst in late 2018. This systematic monitoring aims to investigate the dynamic behavior and
potential evolution of the outburst and the energetics of the single pulses. In our study of the bright
single pulses, we analyze various properties in detail and compare these with the known properties
of FRBs. In addition, by looking into the energetics of the bright pulses, our study also seeks to
address crucial questions like (1) is it possible that the magnetar J1810-197 could emit a burst with
energy comparable to that of the repeating FRBs or to that of the Galactic FRB 200428, and (2) if yes,
over what timescales? Our results could also have significant implications for the understanding of
the likelihood of FRB-like emission from the galactic magnetar population.
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The CRAFT detection system response to real FRBs
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Cosmological studies with FRBs are sensitive to detection biases. One such effect is a bias against
high DM pulses due to DM smearing. Theoretical models accounting for this assume idealised bursts
and detection systems. Pulse injection allows for a more accurate characterisation which accounts
for algorithmic effects but still assumes an idealised burst structure. In this work, we characterise
the response of the CRAFT real-time detection system, FREDDA, to real FRB morphologies with
the RFI profile at the time of detection. We take high-time resolution voltages of detected FRBs,
redisperse them and inject them into an offline version of FREDDA. We compare these results with
pulse injection and theoretical models and determine the impacts of neglecting these effects when
determining cosmological parameters such as the Hubble constant.
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General Coordinates Network (GCN): NASA’s Next Generation
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General Coordinates Network (GCN) is a public collaboration platform run by NASA for the astron-
omy research community to share alerts and rapid communications about high-energy, multimessen-
ger, and transient phenomena. Initially designed for real-time notification of mysterious transients
in the late 1990’s, Gamma-ray bursts (GRBs), since then it has enabled many seminal advances by dis-
seminating observations, requests for follow-up observations, and observing plans. GCN distributes
alerts between space- and ground-based observatories, and thousands of astronomers around the
world. With new transient instruments from across the electromagnetic spectrum and multimessen-
ger facilities, this coordination effort is more important and complex than ever. Recently the new
GCN system based on Apache Kafka is introduced, which is built on modern, open-source, reliable,
and secure alert distribution technologies, and deployed in the cloud. In this talk, we will propose
how new GCN system can serve as a real-time alert system for the exciting transients of the decade:
Fast radio bursts (FRBs), which necessitates a collaborative community effort for swift follow-up
actions and automated cross-correlation with other transients. GCN alert system, an example in the
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field of GRBs, can enable the real-time notifications of FRBs and will be valuable resource for the
transient’s astronomy in the future.
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LPDA Arrays for Localizing Bright Nearby FRBs from CHIME
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Over the past 4 years, 10 very bright but extremely rare FRBs were detected in the CHIME far side
lobes. These FRBs are statistically ~20 times closer than the typical FRBs detected in CHIME’s main
lobe. Localizing them to a Galactic source or pinpointing their locations in nearby galaxies precisely
will be invaluable for unraveling the nature of FRBs. However, achieving this requires VLBI-quality
localisation precision, which CHIME lacks.
To address this limitation we built Log-Periodic Dipole Antenna (LPDA) arrays in two locations:
the Algonquin Radio Observatory (3000km west of CHIME) and near Hilo, Hawaii (5000km east-
south of CHIME). Each array has 8 small antennas, with a wide field of view covering half of the
sky, matching CHIME’s side-lobes. The combined sensitivity of each array is enough to detect the
brightest of CHIME’s side-lobe FRBs through cross-correlation with CHIME. These arrays serve as
testbeds and demonstrators of the technology and analysis techniques for BURSTT, a large LPDA
array being constructed in Taiwan, optimized to discover and localize a significant number of rare,
high-fluence, nearby FRBs.
In my talk, I will present the development and commissioning of these LPDA arrays, as well as our
early results.
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FRB 20210912A is a fast radio burst (FRB), detected and localised to sub-arcsecond precision by the
Australian Square Kilometre Array Pathfinder. No host galaxy has been identified for this burst
despite the high precision of its localisation and deep optical and infrared follow-up, to 5-σ limits
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of R = 26.7 mag and Ks = 24.9 mag with the Very Large Telescope. The combination of precise
radio localisation and deep optical imaging has almost always resulted in the secure identification
of a host galaxy, and this is the first case in which the line-of-sight is not obscured by the Galactic
disk. The dispersion measure of this burst, DMFRB = 1233.696±0.006 pc cm−3, allows for a large
source redshift of z > 1 according to the Macquart relation. It could thus be that the host galaxy is
consistent with the known population of FRB hosts, but is too distant to detect in our observations
(z > 0.7 for a host like that of the first repeating FRB source); that it is more nearby with a significant
excess in DMhost, and thus dimmer than any known FRB host; or, least likely, that the FRB is truly
hostless. We consider each possibility, making use of the population of known FRB hosts to frame
each scenario.
The fact of the missing host has ramifications for the FRB field: even with high-precision localisation
and deep follow-up, some FRB hosts may be difficult to detect, with more distant hosts being the
less likely to be found. This has implications for FRB cosmology, in which high-redshift detections
are valuable.
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Fast Radio Bursts (FRBs) are milli-second radio transients of very high intensity. In this study, the
radio emitted from each FRB, observed so far, has been estimated from the measured fluence and
the luminosity distance. A simple histogram of FRB radio energy emission shows a bi-modality in
the distribution, suggesting that FRBs come in two distinct categories. A systematic statistical anal-
ysis has been carried out in this work to study the correlations between various physical quantities
associated with the FRBs belonging to the two categories. In particular, using the fluence F to study
the FRB number counts, one finds that N( > F).F−1.5 versus F plot displays significant differences
for the two categories.
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The Canadian Hydrogen Intensity Mapping Experiment (CHIME) is a transit radio telescope op-
erating across 400 - 800 MHz with a field of view of ~ 200 sq. degrees. The telescope has been

Page 29



Fast Radio Bursts 2023 / Book of Abstracts

regularly detecting Fast Radio Bursts using the CHIME/FRB system. The sensitivity of CHIME/FRB
reduces with larger pulse widths due to the current design of its radio frequency interference (RFI)
removal algorithms, making it challenging to detect bursts with widths > 50 ms. Hence, slower du-
ration transients are as-yet unexplored and open parameter space. Possible sources for such radio
transients could include flaring stars, compact binaries, radio counterparts of binary neutron star
mergers or GRBs. In the talk, I will present our transient search pipeline developed to detect slower
duration radio transients (50 ms - 5 seconds) in the CHIME data and discuss the preliminary results
obtained from a pilot survey. The pipeline makes use of well-established tools and algorithms such
as PRESTO, HDBSCAN and FETCH for RFI cleaning, single-pulse search and event classification.
The novel setup is designed from inception to have a built-in system to inject simulated pulses (sam-
pled across DM, fluence and pulse width parameter space) in the real data and recover them using
the pipeline. The statistics from the injection system are used to optimise the detection efficiency of
the RFI removal algorithm, measure the false alarm rate, and measure the detection completeness of
the pipeline. The pipeline will be deployed to detect slow radio transients in the data gathered for
the CHIME Slow Pulsar Search project.
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Does elasticity stabilize a magnetic neutron star?
Author: Prasanta BeraNone
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The configuration of the magnetic field in the interior of a neutron star is mostly unknown from
observations. Theoretical models of the interior magnetic field geometry tend to be oversimplified
to avoid mathematical complexity and tend to be based on axisymmetric barotropic fluid systems.
These static magnetic equilibrium configurations have been shown to be unstable on a short time-
scale against an infinitesimal perturbation. Given this instability, it is relevant to consider howmore
realistic neutron star physics affects the outcome. In particular, it makes sense to ask if elasticity,
which provides an additional restoring force on the perturbations, may stabilize the system. It is well
known that the matter in the neutron star crust forms an ionic crystal. The interactions between the
crystallized nuclei can generate shear stress against any applied strain. To incorporate the effect of
the crust on the dynamical evolution of the perturbed equilibrium structure, we study the effect of
elasticity on the instability of an axisymmetric magnetic star. In particular, we determine the critical
shearmodulus required to preventmagnetic instability and consider the corresponding astrophysical
consequences.
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Deciphering the Origins of Dispersion Measure and Scattering in
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Author: Jakob Faber1
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We present a multi-wavelength study of the host galaxy and its environment for a Fast Radio Burst
(FRB) known as “Nihari”, detected by the Deep Synoptic Array (DSA)-110, a new radio interferom-
eter dedicated to finding and localizing FRBs. Nihari shows a moderately high dispersion measure
(DM) of 706 pc cm-3 and a substantial scattering timescale of order 25 ms, indicating a complex in-
tervening medium along the line of sight. We use both multi-slit and single-slit optical spectroscopy
from Keck/DEIMOS and Keck/LRIS, respectively, to probe 52 galaxies in the field of the FRB host, all
of whichwere identified previously in legacy data. We also apply neural networks trained on Illustris
TNG simulation data to infer the large-scale structure surrounding these galaxies and map out the
nodes and filaments towards the host, which lies at z~0.55. We aim to construct a DM budget for the
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FRB and identify the main contributors to the DM and scattering. We find that two low-impact pa-
rameter neighboring galaxies have halos that likely intersect with the line of sight, and may account
for a significant fraction of the scattering. In this talk, we discuss the implications of our results for
understanding the scattering effects present in FRBs and their respective DM budgets.
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Connecting FRBForegroundMappingwithGalaxy FeedbackMod-
els
Author: Khee-Gan Lee1

1 Kavli IPMU

Corresponding Author: kglee@ipmu.jp

By combining localized FRBs with spectroscopic observations of galaxies in their foreground, the
FLIMFLAMproject aims to place constraints on the relative fraction of cosmic baryons residing in the
diffuse intergalactic medium (IGM) as well as in the circumgalactic media (CGM). I will show, based
on cosmological hydrodynamical simulations, that these relative baryon fractions depend sensitively
on the galaxy feedback prescriptions implemented in the simulations. FRB foregroundmapping thus
offers a unique probe of galaxy feedback, especially from AGN activity. I will also describe how
the relative baryon distribution affects the cosmological matter power spectrum especially on small
scales, potentially being the key to solving the “lensing is low” cosmological tension. I will then
provide forecasts how future surveys can make these constraints.
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Resolving new MeerTRAP FRBs in space and time
Author: Inés Pastor-Marazuela1

Co-authors: MeerTRAP Team ; FFFF Team

1 University of Manchester

Corresponding Author: ines.pastor.marazuela@gmail.com

In the rapidly evolving field of Fast Radio Bursts (FRBs), host galaxy identification, detailed spectro-
temporal analyses and population studies remain essential to identify the nature of the FRB progen-
itors. The MeerTRAP project at the MeerKAT radio telescope in South-Africa has been looking for
galactic and extragalactic radio transients since 2019. Its high sensitivity allows for the detection
of faint, highly dispersed FRBs, while the broad frequency coverage in three different bandwidths
facilitates the study of their detailed spectral properties. To date, MeerTRAP has found more than
forty, so far non-repeating, FRBs.
Within the project, the recently operational Transient Buffer system automatically stores 300 ms
of raw voltage data from all 64 meerKAT dishes following the dispersion curve of any newly de-
tected bright FRB. This permits the localisation of one-off FRBs with arcsecond precision, as well
as enabling us to obtain coherently dedispersed dynamic spectra with micro-second resolution and
polarisation information.
In this talk, I will present the latest MeerTRAP TB-triggered FRBs that we have been able to localise
to their host galaxies. These constitute a sample of high-redshift FRBs, which is advantageous to
probe the distant Universe and to understand how FRB formation evolves at cosmological distances.
In addition, the bursts display complex spectro-temporal structures with micro-second timescales,
high linear polarisation fractions and a wide range of rotation measures. Overall, we will consider
these structures, and those seen in other one-off FRBs, in terms of a magnetospheric origin.
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Two Scattering Screen Effects on FRBs
Author: Sachin Pradeep Etakkepravan Thulicheri1

1 Argelander-Institut für Astronomie, Bonn / MPIfR

Corresponding Author: spradeep@mpifr-bonn.mpg.de

Fast Radio Bursts are known to exhibit scintillation and scattering phenomena , often attributed
to the interaction of multiple screens. A common argument is that two screens, when appearing
“pointlike” to each other, scintillate on both scales. This condition is commonly invoked to con-
strain scattering to FRB host galaxies. In this study, we explore this regime through simulations,
revealing that host galaxy scintillation persists even with two resolved screens. We also investigate
the observable’s arising from such a scenario.

The project’s primary goal is to understand the appearance of the pulse when the screens resolve
each other. The dynamic spectra of the pulse in this context unveil two distinct scales of scintillation,
contradicting the argument the scattered image formed by the first screen should be unresolved by
the second screen to observe 2-screen diffractive scintillation, commonly used to set an upper limit
on the host screen distance from the FRB source.

Our investigation has revealed that as the screens resolve each other , the scintillation pattern
changes along the scattering tail, a phenomenon absent when the screens remain unresolved. Our
study also shows how specific FRB structures can arise from particular image distributions within
the scattering screen. Additionally, we investigate the alterations in observables, such as modula-
tion index, scintillation time scale, and bandwidth, as the screens resolve. And we also explore the
number of bursts necessary to generate the secondary spectra to probe the scattering screen.
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Probing the Circumgalactic Medium with Fast Radio Bursts: In-
sights from the CAMELS Simulations
Author: Isabel Medlock1

Co-authors: Benjamin Oppenheimer 2; Daisuke Nagai 1; Priyanka Singh 3

1 Yale University
2 University of Colorado Boulder
3 Department of Astronomy, Astrophysics and Space Engineering, Indian Institute of Technology Indore, India

Corresponding Author: isabel.medlock@yale.edu

The physics of the circumgalactic medium (CGM), the region beyond the disk of a galaxy but within
the virial radius, is complex and not well understood. It is essential that we understand the processes
and properties of ionized baryons in the CGMbecause within these processes/properties are encoded
formation history, feedback mechanisms of galaxy evolution, and a potentially large fractions of
“missing”baryons. In the era of multi-wavelength astronomical surveys, one promising probe is
dispersion measure (DM) of fast radio bursts (FRBs), useful for quantifying and locating baryons in
the CGM as it is a function of only the electron density distribution. We analyze the Cosmology and
Astrophysics with Machine Learning Simulations (CAMELS) simulations, currently comprising over
10,000 state-of-the-art cosmological simulations, and spanning a wide range of astrophysical and
cosmological parameters. Using the CAMELS simulation suite, we explore how the implementation
of CGM physics impacts the DM of FRBs. We investigate the distribution of DM resulting from
varying cosmological (ΩM , Σ8) and astrophysical parameters (stellar and AGN feedback), finding
that ΩM and the parameter controlling the strength of supernovae feedback results in significant
differences in the distribution of DM.We probe the role and contribution of the CGM to the total DM
by measuring the excess DM associated with FRBs interacting with the CGM, comparing the various
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CAMELS models. Lastly, we quantify the effect of feedback through the F-parameter (a parameter
that inversely scales with strength of feedback). We find that both cosmological parameters are
degenerate with F, and the four astrophysical parameters have varying effects with ASN1 and AGN1
having positive correlation with F. Comparing to recent observations, these results are in tension
with a majority of the CAMELS-SIMBA models, getting us closer to our goal of a realistic model of
the CGM
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Learning about the Fast Radio Burst family through ’identical
twins’
Author: Apurba Bera1

Co-author: Clancy James 2

1 ICRAR, Curtin university
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Corresponding Author: apurba.bera@curtin.edu.au

Fast radio bursts (FRBs) are extremely bright short-lived radio transients of unknown origin. More
than a thousand FRBs have been detected in the past couple of years thanks to the dedicated search
campaigns with sensitive radio telescopes around the world. While a small fraction of FRBs are
known to repeat, most of them appear to be one off events. Precise localization of FRBs with radio
interferometers has revealed a vast diversity in their host galaxies and the local environments of
their progenitors. Bursts properties, such as temporal profile, spectral structure, polarization, of non-
repeating as well as repeating FRBs vary over a wide range of parameters. This makes it difficult to
constrain the nature of the progenitors and the emission mechanism.
Recently we identified two FRBs, detected by the Australian SKA Pathfinder (ASKAP) telescope in
the Commensal Real-time ASKAP Fast Transients (CRAFT) Survey, that show striking similarities
in their complex time profiles as well as similar and interesting polarization properties. These ‘twin’
FRBs, however, have very different dispersion measures and were detected in different parts of the
sky. None of them are known to repeat as of now. The surprising resemblances between these two
FRBs suggest that there might be a sub-class of FRBs that both these events belong to. The common
properties of the ‘twin’ FRBs also bear unique signatures that provide important clues about the
nature of their progenitors.
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Scattering in thehost galaxies of a large sample of FRBs as a probe
of local environments and a constraint on redshifts
Author: Hannah DidehbaniNone

Co-authors: Kenzie Nimmo 1; Ziggy Pleunis 2

1 Massachusetts Institute of Technology
2 Dunlap Institute for Astronomy & Astrophysics, University of Toronto

Corresponding Author: dnhannah@mit.edu

Disentangling the effects of scattering, dispersion and drifting in FRB signals uncovers clues about
the local environment and intrinsic FRB properties. This is more successfully done with the higher
resolution afforded by complex voltage (baseband) data: for CHIME this data has 1024 frequency
channels from 400-800MHz, and 2.56 microsecond time resolution. Additionally, the higher time
resolution of the baseband data, compared with CHIME’s intensity data, provides the opportunity to
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probe scattering times <0.1ms which was not possible in the first CHIME catalog. If the scattering
measured is attributed to the FRB host galaxy, it can be used to constrain host DM values and con-
sequently FRB redshifts. Cordes, Ocker & Chatterjee (2022) showed that for 14 FRBs with measured
redshifts a combination of scattering and DM indeed better constrain the FRB redshift than using the
DM alone. We apply their method to CHIME’s first catalog of baseband data, containing 140 FRBs. I
will present the distribution of scattering, host DM and redshifts for this FRB sample. Furthermore,
I will discuss the implications of our results for host galaxy associations and our understanding of
FRB local environments.
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Thediscovery,monitoring andmodelling of repeating FRB sources
from CHIME/FRB
Author: Ziggy Pleunis1

1 Dunlap Institute for Astronomy & Astrophysics, University of Toronto

Corresponding Author: ziggy.pleunis@dunlap.utoronto.ca

The CHIME/FRB project has so far discovered over fifty repeating FRB sources in near-daily obser-
vations of the northern sky (δ > -11 degrees), which has directly and through targeted follow-up
observations led to many advances in our understanding of FRBs. Differences between the dura-
tion, bandwidth and dispersion measure distributions of repeaters and apparent nonrepeaters hint
at distinct populations. However, it is still possible that all FRBs eventually repeat, as we have not de-
tected a clear bimodality between the repetition rates and upper limits on repetition, although some
active repeating sources stand out as anomalous. I will present results from three avenues through
which we are improving our understanding of the repeater population: automated discovery of new
repeating sources, monitoring the activity of known sources and forward-modelling (population
synthesis) of a simulated universe with FRBs.
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Testing sourcemodels of FRB20180916Busing polarimetric uGMRT
observations
Author: suryarao bethapudi1

Co-authors: Dongzi Li 2; Laura Spitler 3; Marlon Bause 3; Robert Main 4; Robert Wharton ; Viswesh Marthi
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FRB 20180916B is a singular Fast Radio Burst whose activity window is not only periodic with a 16-
day period but also chromatic in that it shifts with observing frequency. The causes of the periodicity
and chromaticity are unknown. One way to test proposed models is by studying the polarization
position angle (PPA). As part of the ongoing FRB monitoring campaign with uGMRT, we report
fifty bursts at 650 MHz, which have been polarization calibrated. Additionally, we also report six
bursts at 1100 MHz, which are undergoing calibration. Two of the bursts possess coincident compo-
nents at 1100 MHz and 650 MHz; such a feature has not been observed before. Recent detections by
CHIME/FRB and LOFAR have observed an RM change with time. We compare this trend against our
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contemporaneous uGMRT sample and find that the trend is in agreement. We also have additional
data that spans beyond the current known detections, which we will search shortly. Detection of
bursts from this time would probe the RM trend further than the published measurements. Making
use of the PPA, we perform dynamic magnetar model tests as postulated in Li and Zanazzi (2021)
to try to explain the periodicity and chromaticity. Furthermore, we apply a PPA fitting code which
we developed to solve for the geometry of the dynamical system. Lastly, we perform single burst
statistics and compare uGMRT burst population against CHIME/FRB, APERTIF, and LOFAR popula-
tions.
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Constraining the distribution of cosmic baryons: the first results
from FLIMFLAM survey.
Author: Ilya Khrykin1

1 Pontificia Universidad Católica de Valparaíso

Corresponding Author: i.khrykin@gmail.com

Abstract: The ‘Missing Baryon Problem’ has been resolved thanks to recent samples of localised
fast radio bursts (FRBs) with measured redshifts, but major questions remain regarding the relative
distribution of cosmic baryons in the diffuse IGM vs CGM of galaxies. The ongoing FLIMFLAM
project aims to answer these question bymapping the foregrounds of ~20-30 localised FRBs primarily
detected by CRAFT/ASKAP and localised by the F^4 collaboration. I will discuss the first data release
of the FLIMFLAM survey that includes 8 FRB sightlines. I will present the first measurement of the
relative baryon fractions in the IGM versus the CGM.
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Rapid spin changes around a magnetar fast radio burst
Authors: Zorawar Wadiasingh1; Chin-Ping Hu2; Takuto Narita3; Teruaki Enoto3; George Younes4; Matthew Bar-
ing5; Wynn Ho6; Sebastien Guillot7
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SGR 1935+2154 is the only Galactic source thus far reported to exhibit FRB-like activity. Here I
report (on behalf of the NICER magnetar working group) new NICER and NuSTAR X-ray timing
results around the October 2022 radio bursts. The unprecedented observational cadence captures
extraordinary (and never before reported) rapid spin variations in a magnetar. These timing anoma-
lies bracket the radio bursts. I will also discuss theoretical interpretations of these observations and
what it might indicate for the FRB mechanism.

74
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GMRTRegularObservationsOf fast Transients (GROOT)- FRB20220912A:
Burst Properties and Morphologies
Author: Yash Bhusare1

Co-authors: Ajay Kumar 1; Arpan Pal 2; Banshi Lal 2; Puja Majee 2; Shriharsh Tendulkar 3; Viswesh Marthi 4;
Yogesh Maan 5
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FRB 20220912A, a repeating fast radio burst, was in a state of high activity following its discovery
last year by CHIME/FRB. During this state, it was localized by DSA. Multiple follow-up observations
have been conducted for FRB 20220912A during and after its hyperactive period, but most of them
were at L or S-band.
We have been monitoring FRB 20220912A at low frequencies ranging from 300 MHz to 750 MHz us-
ing the upgraded Giant Metrewave Radio Telescope (uGMRT). We first observed FRB 20220912A on
November 22nd and 24th, 2023 (ATel #15806). On the 24th, we observed simultaneously in two bands
of uGMRT (300-500 MHz and 550-750 MHz). After that, we have been monitoring FR20220912A at
regular intervals since January 2023. In a total of 11.3 hours of on-source time, our preliminary anal-
ysis has yielded over 350 bursts so far.
We will present a detailed analysis of the burst properties, such as variations of dispersion measure,
scattering timescale, temporal and spectral width, and rate, with observing frequency and epoch.
During all the observations, we recorded baseband data, enabling us to study the microstructure of
the bursts and their properties. We shall show the detailed high time resolution morphology of some
noteworthy bursts.
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GMRTRegularObservationsOf fast Transients (GROOT) - FRB20220912A:
Burst Activity Rate, Energetics and Population properties
Author: Ajay Kumar1
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Fast Radio Bursts (FRBs) show a diverse range of activity —most FRBs have been observed to burst
once, others, the repeating FRBs, have shown sporadic repeats, periodic activity windows (e.g. FRB
20180916B, FRB20121102A) as well as long periods of quiescence interrupted by a period of hyper-
activity (e.g. FRB 20201124A). Long-term monitoring and probing variations in activity allow us to
constrain various progenitor models for repeating FRBs and could help identify different classes of
repeaters based on their activity.
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On September 12, 2022, CHIME discovered FRB 20220912A, which exhibited very high activity
rates. Follow-up observations from various telescopes were conducted which show activity rates
of >100/hr at L-Band. We observed FRB 20220912A using uGMRT, covering frequencies from 300 to
750MHz (in the simultaneous dual-bandmode). During observations in November 2022, we detected
about 249 bursts with a total on-source time of 2.35 hours. These detections showed a high activity
rate even at low frequencies. Since then, we started a long-term monitoring program with monthly
observations from Jan 2023 to Sep 2023. Till now we have detected over 350 bursts in 11.3 hours of
observations between November 2022 to July 2023 with preliminary analysis. We will discuss the
multi-band detections of the bursts at low radio frequencies with uGMRT and discuss the variation
of burst rates, energetics, and FRB activity over the year.
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Automatedmorphological classification of FRBsusingDeepLearn-
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Fast Radio Bursts (FRBs) display diverse temporal and frequency structures, possibly indicating dif-
ferent origins or emission mechanisms. The detection of numerous FRBs by CHIME and other radio
telescopes is expected to increase in the future.To prioritise multiwavelength follow-up observations
with ground- and space-based telescopes, a rapid, automated classification system for FRBmorpholo-
gies is crucial, especially for identifying rare and anomalous events.

We have created a simulation and classification framework for different FRB types. The identified
FRB categories include single-component FRBs with broad or narrow-band spectra, multicompo-
nent FRBs, downward drifting patterns in repeaters, and comb-like structures for sidelobe detec-
tion.

For classification, we use Deep Learning Models, which have shown better accuracy in image recog-
nition tasks. We trained and optimized the models using the simulated training set and tested them
with real data from the CHIME/FRB first catalog. Our preliminary analysis achieved about 50%
overall accuracy for the multi-class classification on real data, including low signal to noise ratio
events. We’ll also discuss other multiclass classification approaches and present our methodology
and outcomes. Additionally, we aim to make the code and example data for the framework publicly
available to benefit the scientific community.
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GMRTRegularObservationsOf fast Transients (GROOT)- FRB20220912A:
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Fast Radio Bursts (FRBs) are bright, millisecond-duration radio transients, which are mostly extra-
galactic in origin. While there are many proposed emission mechanisms, there are few, if any, con-
straining observations that can identify specific origins. The polarization properties of bursts can
provide stringent constraints on the emission mechanisms as well as on the local and intervening
magneto-ionic medium. The small subsample of FRBs with measured polarization shows significant
linear polarization with some FRBs showing a circular polarization component. Following up re-
peaters and studying their variation of polarization properties has been very useful to match several
predictions of progenitor models to rule out emission models.

FRB 20220912A is discovered by the Canadian Hydrogen Intensity Experiment (CHIME) -FRB col-
laboration (ATel #15679). We have followed up FRB 20220912A with uGMRT band 3 (300-500 MHz)
and band 4 (550-750 MHz) starting from November 22nd, 2022 to September 24th, 2023 (time allotted
in uGMRT cycle 44) with a cadence of roughly 3 weeks. From an exploratory analysis of the first
few epochs, we have detected at least 350 bursts so far (ATel #15806 containing the first 60 bursts
detected with uGMRT band 3 and 4 ).

We will present polarization measurements of these detected bursts. We will explore the variability
of Rotation Measure (RM) and fractional polarization between each epoch and also from burst to
burst. We will also explore the depolarization effects by comparing higher frequency (650 MHz) po-
larization measurements with those at lower frequency (400 MHz). We will discuss the implications
of these results in the context of different emission mechanism models’predictions.

78

GMRTRegularObservationsOf fast Transients (GROOT) - FRB20220912A:
Scintillation and Scattering Properties
Author: Puja Majee1

Co-authors: Ajay Kumar 2; Arpan Pal 1; Banshi Lal 1; Shriharsh Tendulkar 3; Visweshwar Ram Marthi 1; Yash
Bhusare 4; Yogesh Maan 5

1 National Centre for Radio Astrophysics
2 NCRA, Pune
3 Tata Institute of Fundamental Research
4 National Centre for Radio Astrophysics, Pune
5 NCRA - TIFR, Pune, India

Corresponding Author: pmajee@ncra.tifr.res.in

Repeaters are the most promising candidates to unveil the mystery of the origin of Fast Radio Bursts
(FRBs) as they provide a large sample of bursts. Due to the inhomogeneous and turbulent plasma
medium in the vicinity of the source region and along the line of sight, FRBs often exhibit multipath
propagation effects, i.e., scattering and scintillation. Therefore, studying the scattering and scintil-
lation properties and their evolution with time and frequency helps to characterize the circumburst
and intervening media. We have been monitoring the hyperactive repeater FRB20220912A since
November 2022, with the upgraded GMRT (uGMRT) to study its properties at low frequencies. We
have detected tens of bursts sufficiently bright to study its scintillation and scattering properties.
The analysis has been carried out using the baseband data with reduced temporal and spectral res-
olutions of ~ 3 kHz and ~ 163 μs, respectively. The measured scattering time scale is 0.16 ms at
a reference frequency of 1 GHz while the scintillation bandwidth is 196.1 kHz, much lower than
the scintillation bandwidth corresponding to the measured scattering timescale. This indicates that
there are two different screens along the line of sight individually responsible for the scattering and
scintillation. We have put a stringent constraint on the upper limit of the location of the dominant
screen using the simultaneous observations of scintillation and scattering. Our 650-MHz uGMRT
results are roughly consistent with the findings from FAST 1.4-GHz observations of R117 (Wu et
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al., 2023). Here we report the results of the scintillation and scattering properties of the repeating
FRB20220912A from the long-term monitoring.
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Constraining Cosmological Parameters through a Spatial Cross-
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Fast radio bursts (FRBs) are a newly emerged transient phenomenon that holds great promise for
investigating cosmological parameters. However, their potential is hindered by the limited num-
ber of localized FRBs and the absence of redshift measurements for individual FRBs, presenting a
significant challenge.

To address this, we propose a cross-correlation method between FRB and galaxy catalogs to measure
statistical redshifts of FRB samples without FRB localization. To demonstrate the feasibility of this
method, we create mock catalogs of non-repeating FRBs by applying the capabilities of the (i) Square
Kilometre Array (SKA) and (ii) Bustling Universe Radio Survey Telescope in Taiwan (BURSTT);
and catalogs of galaxies with the capabilities of (i) Sloan Digital Sky Survey (SDSS) and (ii) Dark
Energy Spectroscopic Instrument survey (DESI), respectively, to cosmological simulations of galaxy
formation and evolution.

Through cross-correlation analysis, we obtain valuable statistical redshift information and employ
two approaches to estimate cosmological parameters. Firstly, we explore the intergalactic dispersion
measure as a function of the statistical redshift for key insights. Secondly, we discuss the possible
usage of the luminosity-duration relation of non-repeating FRBs, treating FRBs as standard candles.
We present that once we measured the dispersion measure, observed fluence, and intrinsic duration
of FRBs, we can effectively constrain cosmological parameters.
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Deciphering FRBProgenitors: ADMDistribution StudywithCHIME

Author: Shotaro YamasakiNone

Corresponding Author: shotaro.s.yamasaki@gmail.com

The nature of fast radio burst (FRB) progenitors remains elusive despite significant progress in FRB
studies. We analyze the dispersion measure (DM) distribution from the CHIME/FRB Catalog 1, a ho-
mogeneous sample one order of magnitude larger than previous works. Our model considers repeat-
ing sources, taking into account a power-law energy function, non-Poissonian wait-time clustering,
CHIME observing setups (including declination-dependent exposure time history and number of ob-
serving sessions), redshift evolution of source densities, and stochastic DM contributions from the
Milky Way, intergalactic medium, and host galaxies. Importantly, we simultaneously fit models to
both apparent non-repeaters and repeaters across six sky directions, departing from previous works
focusing solely on repeating FRBs. In this presentation, we will discuss parameter inference, with
a particular focus on the implications of potential significant deviations of FRBs from cosmic star
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formation history. Our results will be compared with recent studies on host galaxies, shedding light
on the perplexing nature of FRB progenitors.
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Host Association for CHIME/FRB Bursts in the First Baseband
Catalog
Author: Bridget Andersen1
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I will present host association and characterization analysis for nearby FRBs in the first CHIME/FRB
baseband catalog. From July 25, 2018 to July 1, 2019, CHIME/FRB detected over one hundred FRBs
with saved raw voltage “baseband” data. With baseband data, CHIME can localize bursts to subar-
cminute precision, enabling unambiguous host galaxy identification for nearby FRB sources. Host
identification offers a crucial avenue toward understanding FRB origins via multiwavelength char-
acterization of host galaxy properties, which yields constraints on the age and type of the FRB pro-
genitor. I will discuss our association method, as well as how the properties of newly identified hosts
situatewithin our current understanding of FRB host galaxy demographics, andwhat they ultimately
tell us about FRB progenitors.
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Morphology study of 140 FRBs at microseconds timescale
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In this study, we conduct a morphological analysis of 140 Fast Radio Bursts (FRBs) at microsecond
resolution in the first CHIME/FRB baseband catalog. Our aim was to explore the complex time and
frequency structures exhibited by FRBs, which may be obscured at coarser resolutions. Leveraging
the dataset, we coherently dedisperse bursts and measure their spectral and temporal properties us-
ing Fitburst, a least square optimization fitting routine by CHIME/FRB. We study the distribution
of DM, intrinsic width, scattering timescales, and bandwidths for our FRB sample, along with cor-
relation analyses, e.g. DM vs scattering, rotation measure vs scattering etc., to gain insights into
their local environments. We explore quasi-periodicities among multi-component bursts and the
effects of plasma lensing on exotic morphologies. Additionally, we search for microstructures in
the brightest bursts, examining the phase space of ultra-fast FRB emission and potential luminosity-
microstructure connections. Relationships between width, DM, and brightness were studied for
fluence-distance dependence. This comprehensive investigation represents the largest study of FRBs
as a population at such high time resolution
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Selection bias in observing the host galaxies of fast radio bursts

Authors: Kevin Ji1; Mohit Bhardwaj2
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The origin of fast radio bursts (FRBs) is among the foremost questions in modern astronomy. One
of the most promising approaches to answering this question lies in studying the host galaxies and
local environments of FRBs. Previous studies have utilized various FRB host demographic analyses to
identify potential formation channels of FRB progenitors. However, these analyses have overlooked
the impact of optical and radio selection effects, potentially influencing the interpretation of their
findings.

In this talk, we report on observational biases present in the sample of the Commensal Real-time
ASKAP Fast Transients Survey (CRAFT) and Deep Synoptic Array (DSA)-110 localized FRB host
galaxies. The sample we employed in our study consists of 25 FRB host galaxies discovered and
localized by the aforementioned surveys, with r-band magnitude < 21 AB mag. The noted biases
likely stem from unaccounted radio selection effects, leading to a substantial number of FRBs be-
ing missed, especially those whose sight-lines traverse highly turbulent and dense regions within
their host galaxies. Furthermore, the implications of these biases would likely go beyond FRB host
demographics as they may impact the use of FRBs localized by existing and upcoming untargeted
surveys, such as the Canadian Hydrogen Intensity Mapping Experiment Fast Radio Burst Outrig-
gers, CRAFT, DSA-2000, and Square Kilometer Array, to understand the cosmological evolution of
FRB sources.
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Unveiling theMost Promising Formation Channel of FRBs Using
Local Universe Bursts
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The origin of fast radio bursts (FRBs) remains an enduring enigma in contemporary astronomy,
even after 17 years since their serendipitous discovery. A plethora of models has been proposed
to shed light on their origins, encompassing both cataclysmic and non-cataclysmic formation chan-
nels. Within the non-cataclysmic category, the debate persists on whether the majority of FRBs
are promptly formed after the death of their progenitor main sequence star or arise from recycled
compact objects.

In this talk, I leverage currently available observational data to address three pivotal questions:

1. What are the prospects of detecting FRBs originating from proposed cataclysmic channels?

2. Is there a single dominant FRB formation channel, governing these enigmatic bursts?

3. If a dominant channel does exist, can it explain the observed diversity among FRB host galaxies
and their local environments?

To address these probing questions, I use a sample of approximately two dozen local Universe FRBs (z
< 0.1), many of which have been detected by the Canadian Hydrogen Intensity Mapping Experiment
Fast Radio Burst (CHIME/FRB) Project. Our analysis provides compelling evidence that core collapse
supernovae are likely the dominant formation channel of FRB progenitors. Finally, this finding has
noteworthy implications for multi-wavelength follow-up studies of FRBs, which I also discuss in this
talk.
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A fast radio burst localized at detection to a galactic disk using
very long baseline interferometry
Author: Tomas Cassanelli1

1 Universidad de Chile

Corresponding Author: tcassanelli@ing.uchile.cl

Localizing FRBs is the key to understanding their origins and unlocking their full potential as probes
of cosmology. With ~90% of FRBs not known to repeat, building capabilities to solve this problem
is of utmost importance. We report here the very first VLBI localization of a non-repeating FRB
(FRB 20210603A; Cassanelli, Leung, Sanghavi+23) to a host galaxy using CHIME, and two outrig-
ger testbeds, the Algonquin 10-m telescope (Cassanelli+21) and the TONE interferometer (Sang-
havi+23) at Green Bank Observatory. We will describe the method, basis for the CHIME/FRB Out-
riggers project, proof of our localization, and science implications for FRB 20210603A. Ultimately
we demonstrate the viability of a wide bandwidth VLBI method at sub-GHz frequencies which will
localize thousands of FRBs to their host galaxy at ~50 mas precision with CHIME/FRB and its out-
riggers.
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Improving FRB detection with the Kalman Detector
Author: Pravir Kumar1

Co-authors: Barak Zackay 1; Casey Law 2

1 Weizmann Institute of Science
2 Cahill Center for Astronomy and Astrophysics, MC 249-17 California Institute of Technology, Pasadena CA 91125,

USA

Corresponding Author: pravir.kumar@weizmann.ac.il

Detecting Fast Radio Bursts (FRBs) with frequency-dependent intensity remains a challenge as exist-
ing search algorithms do not account for the spectral shape, leading to decreased sensitivity. In this
talk, I will present a novel detection method called the Kalman detector, which improves the sensi-
tivity of FRB signal detection by incorporating spectral shape information. The Kalman detector is
based on an optimal matched filter, marginalizing over all possible intensity functions, weighted by
a random walk probability distribution, considering some decorrelation bandwidth. I will present
results obtained by applying the Kalman detector to ASKAP-detected FRBs, demonstrating a sensitiv-
ity improvement of 0–200% (median improvement of 20%) compared to traditional flux integration.
I will discuss its practical applications and potential impact on the search for radio signals with
spectral structures.
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The Path to a Next-Generation Galactic Electron Density Model

Author: Stella Ocker1

Co-authors: James Cordes 2; Shami Chatterjee 2

1 Caltech and Carnegie Observatories
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Galactic electron density models provide critical inputs to the dispersion measure (DM) and scat-
tering budgets of fast radio bursts (FRBs), in addition to their role in understanding Galactic pulsar
populations. The total Galactic electron density distribution includes the Galactic disk, typically
modeled using NE2001 or YMW16, and the circumgalactic medium (CGM), for which a wide range
of models exist. Uncertainties in these models propagate into FRB constraints on the intergalactic
medium, the CGM of intervening galaxies, and FRB hosts. Recently, the detection of a few localized,
extragalactic FRBs with total DMs less than the Galactic contributions predicted by a combination of
NE2001 or YMW16 and models for the MilkyWay halo corroborate the discrepancies found between
their predictions for pulsar distances and independently determined distances. These results have
strained prior assumptions about the range of DMs for which non-localized bursts may confidently
be called extragalactic. Recent updates and expansions to the available sample of pulsar parallaxes
have also demonstrated a clear need for the modification of Galactic disk models. This talk will dis-
cuss the current state of Galactic density models, their impact on FRB studies, and the work we are
currently undertaking to build an improved, next-generation Galactic density model. In addition to
an expanded sample of pulsar parallaxes, the new model will leverage high-resolution continuum
observations of the Galactic ISM, such as the SDSS V Local Volume Mapper. As in NE2001, the
new model will properly account for density fluctuations and scattering observables. Best practices
for the current use of Galactic density models will be discussed, including the upcoming release of
a native Python implementation of NE2001 and development of an entirely new electron density
model.
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Large Scale StructureCross-Correlationswith the First CHIME/FRB
Baseband Catalog
Author: Kaitlyn Shin1

Co-author: CHIME/FRB Collaboration

1 MIT

Corresponding Author: kshin@mit.edu

The first CHIME/FRB catalog consisted of hundreds of 492 unique fast radio burst (FRB) sources, and
angular cross-correlations of these sources with galaxy catalogs have previously been conducted.
Recently, a subset of these bursts with raw voltage (baseband) data have been processed in the first
CHIME/FRB baseband catalog. A subset of 135 unique FRB sources have baseband data, with local-
izations obtained to, on average, < 1’ localization precision, as compared to the previous Catalog 1
localization uncertainties of ~10’. These more precise localizations can probe significantly smaller
angular scales. We discuss angular cross-correlations of CHIME/FRB sources with galaxy catalogs
at these smaller angular scales, as well as how such results may improve with future FRB catalog
releases.
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The First Baseband CHIME/FRB Catalog
Author: Kaitlyn Shin1

Co-author: CHIME/FRB Collaboration

1 MIT
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The First CHIME/FRB Catalog presented 536 fast radio bursts (FRBs) detected by the Canadian Hy-
drogen Intensity Mapping Experiment Fast Radio Burst (CHIME/FRB) Project, observed from 2018
July 25 to 2019 July 1. From this sample, we have successfully captured and processed the raw
voltage (baseband) data of 140 bursts, including 12 bursts from 7 repeaters previously reported in
literature. These bursts comprise the first catalog of FRBs with baseband data made available to
the broader FRB community. Baseband data allow for a richer view of FRBs, enabling the study
of high-time resolution morphological burst properties and polarization properties. With baseband
data from CHIME/FRB, FRBs can also be localized to sub-arcminute precision, thus enabling host
galaxy identification for FRBs with low dispersion measure (DM). Having this localization precision
for a catalog-size sample of FRBs also means angular cross-correlation studies can statistically probe
much smaller angular scales than was previously possible. We present an overview of results from
the catalog, including studies of short-timescale morphology, polarization, and brightness measure-
ments. We also briefly highlight other ongoing projects with this baseband catalog data, including
work on host galaxy identification and large scale structure cross-correlations.
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Observational links between Magnetars and Fast Radio Bursts

Author: Yogesh Maan1

1 NCRA - TIFR, Pune, India

Corresponding Author: ymaan@ncra.tifr.res.in

With exceptionally high magnetic fields, highly variable X-ray emission, and sometimes transient
radio emission, magnetars constitute an enigmatic class of isolated neutron stars. The highly dy-
namic behavior of magnetars in the form of X-ray outbursts and flares, as well as their anomalously
high luminosities in some cases, is ascribed to their high magnetic activity and spontaneous field
decay. Magnetars also form the basis of a number of theoretical models to explain the origin of
fast radio bursts (FRBs). In April 2020, a very strong radio burst from the Galactic magnetar SGR
1935+2154 with a fluence of 1.5 MJy-ms (i.e., only about 30 times less energetic than the weakest
FRBs) was observed. While this burst provided support to the above mentioned theoretical models,
further observational evidences of links between magnetars and FRBs remain sparse and need more
focused efforts. I will present radio observations of magnetars, one of which has been active at radio
wavelengths for over four years now, primarily addressing the question: can Galactic magnetars
indeed give rise to FRB-like emission?
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Studying the polarimetric properties of FRB 20201124A using the
Nançay Radio Telescope
Author: Ninisha Manaswini1

Co-authors: Danté Hewitt 1; Ismaël Cognard 2; Jason Hessels 1
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FRB 20201124A is one of only a few repeating FRBs with measured RM variations. It is a hyper-
active source discovered by the CHIME/FRB collaboration. Previous studies show that this FRB had
a highly variable RM at some point and then seemed to stabilize over time. It is also one of the few

Page 44



Fast Radio Bursts 2023 / Book of Abstracts

repeating FRBs to show some degree of circular polarization. We recorded roughly 100 bursts from
this FRB during our observations with the Nançay Radio Telescope as part of our FRB monitoring
campaign, called ECLAT (Extragalactic Coherent Light fromAstrophysical Transients) in early 2022.
These measurements were made with a high temporal resolution of 16 microseconds and bandwidth
of 512 MHz centered at 1.3 GHz. We calculated the RM of each burst using RM-synthesis and joint
QU-fitting. Through long-term monitoring of the source and studying its polarimetric properties,
we can add valuable information about changes in the local environment. I will describe the RM
variations both within and between these bursts, and compare them with proposed progenitor and
emission models.

92

Deciphering the Origins of a Nearby Repeating Fast Radio Burst
in a Globular Cluster
Author: Aaron B. Pearlman1

1 McGill University & Trottier Space Institute at McGill
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Many fast radio burst (FRB) progenitor models predict multiwavelength emission from FRBs, yet
no electromagnetic radiation has been detected to date from any extragalactic FRB source, at any
wavelength, outside of the radio band. The landmark discovery of an X-ray burst accompanying
an FRB-like radio burst from the Galactic magnetar SGR 1935+2154 provided strong evidence that
FRB-emitting extragalactic magnetars may also produce X-ray emission at the times of luminous
radio bursts, which should be detectable from nearby sources in the local Universe. In this talk, I
will present results from a sensitive, broadband simultaneous X-ray and radio observational cam-
paign of the closest known extragalactic repeating FRB source, FRB 20200120E, which resides in a
~10 Gyr-old globular cluster within the M81 galactic system. I will describe new constraints on pos-
sible progenitors of FRB 20200120E and compare the results to various classes of X-ray sources and
transients, as well as predictions for multiwavelength emission from popular FRB models. I will also
discuss the prospects for detecting X-ray emission from nearby FRB sources, going forward, using
current and next-generation X-ray telescopes.
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Host Galaxy of the Active Repeating FRB 20190520B
Author: XiangLei ChenNone

Corresponding Author: xiangleichen@nao.cas.cn

The properties of a fast radio burst (FRB) host galaxy and its associated stellar populations provide
critical information for inferring the progenitor and radiation propagation mechanism of the FRB.
We report a detailed analysis of the optical wavelengths of the host galaxy of the active repeating
FRB 20190520B. This host galaxy is a low-metallicity, star-forming dwarf galaxy. The ionized gas in
the host galaxy is distributed around the locations of the FRB and a persistent radio source (PRS) and
is concentrated in the north of the galaxy. Traced by H-alpha emission, the ionized gas can provide a
significant contribution to the dispersion measure (DM) of the FRB. Analysis of emission line ratios
suggests that the emission features are mainly caused by star formation activities. However, low-
mass galaxies that host active galactic nuclei (AGN) are often misclassified as star-forming due to
selection bias. Since an AGN can be offset from the optical center of its dwarf host galaxy, and the
radio properties of the PRS are consistent with those of an AGN, it is not possible to rule out the
scenario that the host galaxy of FRB 20190520B contains an AGN.
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Probing progenitor environments of FRBsusing polarimetric prop-
erties.
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Even ~15 years after the discovery, the FRB emission mechanism, progenitor environment, and the
progenitor remain poorly understood. Additionally, it is unclear what is the relationship between re-
peating and non-repeating FRB sources. The spectro-polarimetric behaviour of FRBs can potentially
play an important role in resolving these questions. For example, the spectral depolarisation of re-
peating FRBs has led to the conclusion that they reside in a complex, highly magnetised plasma. Sim-
ilar depolarisation studies with a subsample of ASKAP non-repeating FRBs suggest environments
that are likely less magnetised but equally complex. Additionally, circular polarisation observed
in FRBs can be a vital tool in understanding their circumburst magnetised medium. The circular
polarisation previously observed in some of the repeating FRB sources has been attributed to propa-
gation effects such as generalised Faraday rotation (GFR), where conversion from linear to circular
polarisation occurs due to the non-circular modes of transmission in relativistic plasma.

Here we report on the spectro-polarimetric studies of FRBs observed with ASKAP and Parkes radio
telescopes and interpret their properties. To understand the relative differences in progenitor en-
vironments of repeating and non-repeating FRBs, we extend the depolarisation analysis to a large
set of non-repeating FRBs localised by ASKAP. We assess if any non-repeating FRB originates in an
extreme environment, and if depolarisation-measure σRM shows correlations with rotation measure
(RM) and pulse broadening time τs, as seen in repeating FRBs. We alsomodel the circular polarisation
in the first breakthrough listen (BL) detection of repeating FRB 20180301A. We attribute the circular
polarisation to GFR.We revise the previouslymeasured RM for the burst, showing that the variations
in RM are less extreme than previously thought. We conclude by assessing how depolarisation and
circular polarisation of FRBs can be used to understand burst magneto-ionic environments.
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AHigh-TimeResolution Study of 24Repeating FRBswithCHIME/FRB

Author: Alice Curtin1

1 McGill University

Corresponding Author: alice.curtin@mail.mcgill.ca

Recently, the CHIME/FRB collaboration published a sample of 24 repeating FRBs. For ~40 bursts from
these 24 repeaters, we captured raw voltage data at a time resolution of 2.56microseconds withmany
bursts containing noteworthy structure e.g., a burst which drifts down across the entire 400 MHz
CHIME bandwidth and an ultra-wide (~50 ms) burst with no evidence of scattering or substructure.
In this work, I will present the results of studying this high-time resolution dataset, first showing
particularly interesting bursts and then addressing questions such as: do repeaters show different
scattering features than non-repeaters and hence might originate from different environments? In
what proportion of repeating FRBs do we see microstructure? Domore active sources show different
morphology characteristics e.g., bandwidth, duration, or drift rate? We will also explore whether
scattering vs. DM relation amongst these sources, and compare our results with those from the first
CHIME/FRB baseband catalog.
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Constraining FRB-likeRadio Emission from28 SGRBsusingCHIME/FRB

Author: Alice Curtin1
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Corresponding Author: alice.curtin@mail.mcgill.ca

Since the commissioning of CHIME/FRB in 2018, 28 short gamma-ray burst (SGRB) objects have
been within CHIME/FRB’s FOV either before (up to 6 hrs), during, or after (up to 12 hrs) the time of
their high-energy emission. Of these, two SGRBs were within the FOV of CHIME/FRB at the time of
their high-energy emission. For all of these SGRBs, no FRB candidates were temporally (up to one
week) and spatially (within 3 sigma) coincident. Thus, using models of CHIME/FRB’s beam response
and sensitivity, we determine upper limits on the FRB-like radio emission before, during, and after
the high-energy emission for these 28 SGRBs. Using all of our limits, we can constrain the radio to
high-energy fluence ratios to be < 10−8 for approximately 6 hrs prior to the high-energy emission
up to 12 hrs after the high-energy emission. Additionally, at three hours prior to the high-energy
emission, we can constrain the radio to high-energy fluence ratio to be< 10−10. We use these limits
to constrain certain models for FRB-like emission from SGRBs.
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The progenitors of the Fast Radio Bursts (FRBs) are presently largely unknown, although magnetars
are a leading candidate. Magnetars result from core-collapse supernova events in young high-mass
stars, so the discovery of a repeating FRB (FRB20200120E) from a globular cluster (GC) associated
within the nearby spiral galaxyM81 came as a complete surprise sincemost GCs are thought to be far
too old to still host such young stars. However, GCs host substantial numbers of millisecond pulsars
(MSPs), known to emit “Giant Pulses (GPs)”, which are remarkably intense bursts of radio emission
that can exceed the typical pulse strength by many orders of magnitude. GPs from such millisecond
pulsars and the FRBs from the GC in M81 occur on similar microsecond to millisecond timescales.
Studying the properties of GCMSPs that emit GPs may give us clues to a connection to the GC FRBs.
Here we present our observations of the giant-pulse emittingMSP J1823−3021A in the GC NGC6624,
taken in the UHF-band (580-1015 MHz) using the MeerKAT radio telescope in South Africa. These
observations were conducted as part of the MeerTIME large science project with a system equivalent
flux density (SEFD) of 7 Jy across 400 MHz of bandwidth and a time resolution of ~1 μs. Due to this
advantageous setup, and the steep spectral index of the pulsar, we anticipate detecting a significantly
higher number of GPs from this MSP than previous studies. With a preliminary investigation on the
first 15-min of the observation, we have already detected ~4000 GP candidates with signal-to-noise
ratio > 7. For our 1-hour observation, we are thus expecting many more GPs. The baseband nature
of our data will enable us to both coherently dedisperse and coherently descatter the GPs, leading
to more meaningful comparisons of their properties with those from the FRB.
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The delay between multiple images of a strongly lensed fast radio burst (sl-FRB) can be used to
measure cosmological parameters such as the Hubble constant and the space curvature with high
precision, other than obtaining important information on the lens. However, detecting sl-FRBs is
challenging because their fraction is low and decreases quickly at low redshifts. Moreover, it re-
quires observing at least two images of an sl-FRB separated by O(10) days. We developed detailed
simulations to estimate how many sl-FRBs upcoming radio facilities such as CHORD and DSA-2000
could detect by using different observing strategies. In particular, we consider targeting known
lensed galaxies, long-term observations of the North Pole, and following up on FRBs showing signs
of microlensing in their signal. Our simulations account for important effects such as wave propa-
gation in the lens galaxy and magnification of point sources distributed within the host galaxy. In
this talk, I will review our results on the prospects of detecting and using sl-FRBs in the next few
years.
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Dealing with FRBs in the SKA Regional Centres network
Author: Andrea Possenti1
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At regime, SKAO is expected to provide the researchers with an annual amount of several hundred
PBy of data. The advanced analysis of all those data will take place within a network of so-called
SKA Regional Centres (SRCs), which, under the ‘Findable, Accessible, Interoperable, and Reusable’
(FAIR) principles, will also take the responsibility for curating and archiving both the Observatory
Data Products and user-generated Advanced Data Products, as well as for helping the researchers
in the estimate of the needed computational effort at the proposal stage.

This contribution describes the status and the perspectives of this international network, which is
now at the stage of drawing the basic principles upon which several stages of implementations will
follow, roughly in pace with the various phases of the construction of the telescope. In particular,
the now predicted capability of the SRC network will be around 30-40 Pflops, which may leave
room for unprecedented opportunities for post-processing and data analysis of time domain and
FRB data.
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frb-voe: A Standardized Mode of FRB Communications Through
Virtual Observatory Events
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In the past decade, efforts from many observatories and collaborations has led to significant con-
straints on FRB progenitor models, however, the nature of FRB progenitor(s) remains a mystery.
With observations like that of the galactic magnetar SGR 1935+2154, we have shown that localiza-
tions and multi-wavelength follow-up are promising ways to determine FRB progenitors. However,
since no single observatory can excel in detecting, localizing and observing FRBs across many wave-
lengths, cooperation and communication between observatories is crucial. Hence, we introduce
frb-voe, a real-time alert service that provides standardized infrastructure through which FRB ob-
servatories can communicate. A virtual observatory event (VOE) is a machine-readable alert that
describes an astrophysical transient event. In other transient fields of astronomy, Virtual Observa-
tory Events (VOEs) have been largely successful in providing an effective mode of communication,
for example, dozens of Gamma Ray Burst follow-ups achieved through the Gamma Ray Coordinates
Network. We also describe a specific use-case of frb-voe at the Canadian Hydrogen Intensity Map-
ping Experiment (CHIME). Over the past 2 years, this service demonstrates the power of frb-voe,
as CHIME is an excellent FRB detector but cannot provide the tightest constraints on localization
nor on multi-wavelength observations. However, through frb-voe, other observatories such as Swift
GUANO have used CHIME/FRB VOEvents to perform follow-up observations of FRBs.
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Despite a decade of intense research, the physical origin of fast radio bursts
(FRBs) is still unknown. One key-element required to crack the FRB-puzzle are
the physical conditions in the surroundings of FRBs. E.g., do FRBs reside
in star forming regions or not? If found in a globular cluster, how close to the
cluster core are they? Besides high-resolution optical data, a high-precision
localisation of the source in the radio band is essential to answer such
questions. Only very long baseline interferomtry can provide a spatial
resolution matching that of, e.g., Hubble and JWST. However, the short duration
of FRBs and the limited number of bursts typically detected in one observing run
introduce systematic uncertainties in the localisation. Such systematics need to be well
understood to draw robust conclusions about the origin of FRBs. Moreover, particular
FRBs have been seen to emit bursts over a wide range in energy (over up to 6
order of magnitude). At the high-energy end, such bursts introduce artifacts in
the 2bit recording system that are used at most VLBI stations. In this talk we will
discuss experiments with synthetic FRB-signals that were used to probe the
possible localisation accuracy given different VLBI-array setups, calibration
errors, and burst properties. We also tested our overall FRB detection-pipeline
for extrememly bright (S/N > 100) bursts, finding that a burst similar to the
one detected by CHIME/FRB and STARE2 from SGR1932+2154 might have gone
undetected with our VLBI-backend.
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FRB 20181030A is a nearby repeating fast radio burst (FRB), discovered by the Canadian Hydrogen
Intensity Mapping Experiment’s (CHIME) FRB Instrument in 2018 October. In the two years after
the initial detection, 8 more bursts were detected using CHIME/FRB. The most likely host galaxy of
FRB 20181030A is a star-forming spiral galaxy (NGC 3252), which resides at a distance of ~20 Mpc,
likely making it the second closest repeating FRB source. FRB 20181030A is thus an excellent candi-
date for multiwavelength follow-up since it is likely located nearby. In this talk, I will present results
from daily radio monitoring observations of FRB 20181030A using the CHIME/Pulsar instrument,
outfitted on the CHIME radio telescope. The CHIME/Pulsar instrument is able to record coherently
dedispersed data at high time resolution using its tracking beam capabilities. Radio bursts, with
narrow microsecond-wide components, have been detected in baseband data containing bursts
from FRB 20181030A, suggesting that the source may produce coherent radio emission on timescales
well below the ~1 ms time resolution of the CHIME/FRB instrument. I will present results charac-
terizing the source’s recent emission behavior, activity level, and repetition rate. I will also describe
the pipeline that is being used to perform a deep search for radio bursts and measure their proper-
ties.
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The growing number of discovered fast radio bursts (FRBs) highlights their increasing significance
across various astrophysical domains. However, the lack of nearby FRB detections and the chal-
lenges in precise localization hinder a comprehensive understanding of FRB physics and its implica-
tions. Therefore, the Bustling Universe Radio Survey Telescope in Taiwan (BURSTT) aims to capture
and precisely localize bright, proximate FRBs. With its extensive sky coverage and extended obser-
vation periods, BURSTT-256 (phase I) anticipates detecting approximately 100 FRBs with a fluence
exceeding 100 Jy ms per year. Along with the outrigger stations in Taiwan, Hawaii, India, and other
regions, BURSTT will achieve pinpoint localizations at subarcsecond scales. In this presentation, we
will introduce the BURSTT initiative and provide an overview of its current progress.
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Low frequency uGMRT followup observations of persistent radio
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Multi-frequency and multi-band observations of FRB neighbourhoods can reveal interesting physics
happening in the local environments and provide insight into the nature of the FRB progenitors. FRB
20121102, the first repeating FRB discovered has been extensively studied. The localisation of this
source in 2017 was followed by the discovery of a relatively flat spectrum persistent radio source in
the 400\,MHz to 6\,GHz range of frequencies. Magnetars are considered as the ideal sources for FRBs
owing to the discovery of an FRB like burst from the galactic magnetar. Models involving magnetar
wind nebula and supernova remnants predict a decrease in flux density with time and a steepening
spectral power law index. I will present results of our recent follow-up observations of this persistent
source using upgraded Giant Metrewave Radio Telescope (uGMRT) in three frequency bands from
300\,MHz to 1.5\,GHz. FRB 20190520 is another repeater with an associated persistent radio source.
The spectrum of this source resembles the FRB 20121102 counterpart in the GHz frequencies. How-
ever, there are no low-frequency (<1 GHz) observations of the FRB 20190520 persistent radio source.
Lower frequency observations may help to more strongly constrain the progenitor of the FRB as a
break in the spectrum at lower frequencies may indicate a relation to a super luminous supernova. I
will discuss our lower frequency uGMRT observations of the FRB190520 counterpart and comment
on the temporal evolution of the radio source since its last observation in 2020.
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