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1. Fast radio bursts (FRBs)
2. The BURSTT project in Taiwan

expected science cases and the current status

3. Origin of FRBS (updates from FRB2024)

4. FRBs as cosmolo2yal probes
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1. Fast radio burst (FRB)

short radio pulse (~millisecond) ¢ :;ﬁ:?
bright burst (~Jy)

more than 500 FRBs by CHIME
repeater/non—repeéteor

e unknown origin A galaxy

\ (FRB host galaxy)

Credit:"Press release-by lkebe et al. including Hashimote




Currently leading telescopes
CHIME
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Leading telescopes
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2. Bustling Universe Radio Survey

Telescope in Taiwan
(BURSTT, PI: Ue-Li Pen)
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Intro: possible FRB origins

White dwarf Neutron- Old stellar-
star binary | mass black
" A hole (B -I)

. B - Credit: B. K|Z|Itan/T
£ NSEAIGOS - | Karacan.

Young pulsar Super Supernova
massive [ —

Cre' |: MIT Kavli

Credit: NASA

Magnetar

Credit:
Nature astrbnomy




Bottlenecks and our solutions

Previous observations Need
Poor localization Accurate localization
Capability = Very Long Baseline
- T T Interferometry (VLBI)
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We don’t know where  We can identify
they come from progenitors/host galaxies



Bottlenecks and our solutions

Previous observations Need
Narrow FoV Extremely wide FoV
Short obs. Time Long obs. time

>25 times better

~10% deg?
~7-24 hours

~200 deg?
~20min (CHIME)

No detection if an
FRB happens here

can detect



Bottlenecks and solutions

Previous observations Need

Narrow FoV Extremely wide FoV
Short obs. Time Long obs. time




Bustling Universe Radio Survey Telescope in Taiwan
(BURSTT, Pl: Ue-Li Pen)

BURSTT-256 Layout (@) R)
phies '-'..",':‘ LPDMG“G N | BURSTT

Wide FoV

100km — 1” @ 0.5m wavelength

"~ Sites of interest
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sursTT| Antenna design

| | Field of view on the sky
— BURSTT

F a= 120°X602
’__

| . Size of
X256 ~25 tifnesbetter 4 0 o0
(main station)  than GHIME

CHIME
120°x2°)

!

CHIME ...




Bottlenecks and our solutions

Previous observations BURSTT
Mismatch with Synergy with
multi-messengers multi-messengers

d~100 Mpc

10 times closer '

GW Detections [ ] GW Detections

Galaxies Galaxies

A very small overlap Maximize the chance of
in the survey volume multi-messenger detection



BURSTT explores unique param. space

effectlve area (
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RELIUEEIERE 1. Direct identification
g=" "= of an FRB progenitor
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https://ui.adsabs.harvard.edu/abs/2020Natur.587...59B/abstract

1. Direct identification
of FRB progenitors

BURSTT

BURSTT-256

LPDA 16 x 16 Array

— |Ncrease
progenitor ids.




2. Complete census of nearby FRBs

A Repeater A Non-repeater
al L ?
misse :

E %d Observed fummm)
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Time Time

e The true number fraction of
repeaters/non-repeaters (f,) = ?
e True repeating rates

need long monitoring observations with high cadences



2. Complete census of nearby FRBs

BURSTT will answer

BURSTT-256

e The true number fraction of
repeaters/non-repeaters (f,) ?
e True repeating rates -

with 25 times larger (longer) FoV (obs. time) than CHIME



3. FRB counterparts

3.1 Multi-messenger

GraV|tat|onaI
Wave (GW)
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Credible Interval (GW)
Moroianu et al. 2023, Nature Astronomy



3.2 Multi-wavelengths

Host identification
20220207C (Zach)

Law+2023
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Physical environments
and progenitor types

Burst Counterparts
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Taipei
=it

BURSTT main station = &
Completed: 256/256 antennas

Kaohsiun:
=it g

Credit: Sujin Eie



Domestic outrigger stations
Deployed: 16/64 Completed: 64/64
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(infrastructurelbeing construc%@
ntennas by July,‘zat@g‘@n‘)
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64/64in 2024  Testing

Credit: Sujin Eie




Success: detection of a bright pulsar

Average profile of B0329+54
N(channel) = 128, N(phase) = 128, t_integ = 2293.760 sec
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International collaboration (Japan)

1 aresec”
: (BURSTT
S only Talwan)

SW40.1 arcsec
(BURSTT+
Ogasawara)

Prof. Hnmé rf Masaoka
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= Ogasawara pqiotype — Dec. 2024
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Where are we now?

Credit: Sujin Eie

» BURSTT-256 (close) + 1 outrigger

256 antennas at the main station
+ 64, 16 antennas at two outrigger stations

» Real-time 2D beamforming with 64 antennas

Testing VLBI with GPS timing

Single/folded pulsar signals detected

BURSTT-256 + 2(+) outriggers
Beamforming with 256 antennas

Hopefully, first BURSTT FRB
~100 localized FRBs/yr >> 40 (now)

BURSTT-2048™ 8(+) outriggers

~10 FRBs per day (10,000 FRBs for 3 years)
*2048 is our plan (partially granted)

BURSTT-256 is covered by Vanguard



Conclusion

e FRB is exciting!
progenitors, galaxies, and cosmology

e BURSTT: the first FRB telescope with an
extremely wide field of view and the
localization capability in the world

e BURSTT starts this year with ~100 localized
FRBs per year



