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FRBs locations at Galactic Coordinates

2001-01-25 00:29:16.000

e Non repeaters
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Introduction

Flux: ~10 mJy to ~100 Jy
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Propagation effects due to ISM

Pulsar Telescope

Inhomogeneous ISM
-> Scattering screen

Detected Pulse

Flux

1500

|

Frequency (MHz)

i0n|Sed ISM | 3 \; -é.\ llfl‘fi’
-> Dispersion

All these effects are frequency dependent! credit: Xue
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“The most important discovery
in astronomy since LIGO”
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Extremely powerful magnetic ' AR, “”’ ; ;
field ~10° to 101 T : i e TP

The strongest magnetic field
created in the lab so far is a
’ "~ 104T!
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China's Top 10
scientific breakthroughs in 2021

. Tianwen 1 landed on Mars

China's space station core Tianhe in orbit
Synthesizing starch from carbon dioxide
Chang'e-5 returned with lunar rocks

Cryo-EM structure of an extended SARS-CoV-2

Bl I

.

High-performing woven lithium-ion fiber batteries

. Programmable superconducting quantum

processor

9. Soft robot 10,000 meters unde
surface

10.Spatio-temporal dynamics @
routes
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China's Top 10
scientific breakthroughs in 2022

1. Successful Revelation of Layered Subsurface of the Utopia
Plantitia by Zhurong

A New Unified Characterization of T e

E I iy *
Fast Radio Bursts |7 :
3. Splitting Seawater into Hydrogen Fuel Using New Mechanism) | Reveals Their Origin ‘I t L

4. The Mutation Traits and Immune Evasion Mechanisms of
Omicron Variants

5. Breakthrough in All-Perovskite Tandem Solar Cells o
6. Single-Element Tellurium Switch Promises Denser Memory | . A : /
Chips

7. Quantum Coherent Synthesis of Ultracold Triatomic ...
Molecules

8. Synthesis of Ethylene Glycol under Ambient Pressure

9. Direct 3D Lithography of Stable Perovskite |
Glass ‘

10.Experimental Verification of Segmented
Superconductivity o
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Li, Wang & Zhu et al. 2021, Nature, 598, 267

FAST caught [argest
set of fast radio bursts

persistently active

Niu, Aggarwal & Lieta
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Lin et al. 2020, Nature, 587,63

How Fast Radio Bursts Work

FAST
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Unified characterization of frequency
evolution of repeating FRBs’ polarization

O FAST O CHIME © GBT ¥ AD 32 VLA © LOFAR W ASKAP  oftM[rad/nt)

A New Unified Charat:térization of i

A magreiar

‘ e The Nare cellides

© In the ensung shock gyrating

2 e e 3503 atlare with tha remnants alectrors garerate energetic rackn
§ 80 ;’:Zf:;:: ectrons ang | from on old Hare, waves As the shock slows, the
FaSt Radlo BurStS % b E-}:mm it chargec croating bugo radio signal downshitts o lewor
Reveals T 0l ir Ol‘lgln f;. S ;:j%gz Ichos | mognetic figics, frocuencies,
o ¢ Flux & Fluence Upper Limits

from FAST Observation

: )
’.'9.'.\\' NS N = -
W, on
LGALH
7
S 24 ‘ = e s A ——

-
»"‘ =
' ﬁf‘\\ D =] 1 1% 0
- B Line vk ()

Feng & Li et al. 2022, S



ZIIERE

FAST LHEJIANG LAB

. 1652 bursts!
h[i 3'}'5 l": ?I".l.-b'f k‘l‘k jﬂ (UT)2019/08/29-2019/10/29
;".} fll 3?'8‘ 4;:[.: 4}: 59.5hin 47 d

o
% Cumulative
[N
i
HE
90% completeness - :
I threshold 2 Burst rate
4 =3 tm + Cauchy
a
F"" 5 Cauchy
- ‘ff o)
i 8 & - Power law
I' — 0
2 8
K _IQ g
» N oy —
- @ 5
i€ o S
12 =
6] 2
53]

S E R B T R 59 R A0 ST AL
RN IBR T PSS B RAO BRI .

@ /\, Atl‘"]
people.cn




ommensal adio stronomy | AS urvey &F .

unprecedented commensality ¢ 30
pulsar, galaxy, imaging, and FRB n -
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S 3
FAST stream T3
pulsar: 19 x 8bit x 4 x 4k x 2x10* per second E g
Hl: 19x8bitx4x1Mx2/s ¥ &
B %
R 3
* 6 GB/s B 3
DO o Timg Youting vies Chenginsin Yon 2> D)
° 25TB/h Zhi an, and Rendong Ni —
e 550TB/day
e 10 PB/ year



CRAFTS reveals a high event rate per day!
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2019.5.20 CRAFTS scan 2022.6.30 Nature
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+« Galactic | Extragalactic —

FAST discovers

f—{ &—

fast radio burst

CRAFTS

Discovers Younger and Weirder Brother of
the first repeater

FAST Fr&3IRY =
HRE S Fast Radio Burst

N
= 0.4
B FRB 1905208
g An active repeating
o fast radio burst
503 - - G’v’/f:l.‘f\’
FRB190520B excess [ )} vl 3
IS - — eee wie N— - \/

—efe  FRAB121102

FREL1905208 seems 1to
reside In & complex plasma
enwvironment with charac-
teristics resembling those
of a super luminous super
nova, thus suggesting the

DM-z
MW disk
MW halo

FRB may be & "newborn.”
This discovery hints at an

One-offs A \_I_.L‘A 'e;;.‘l:mona'y plcture of
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No linear polarization
at FAST!
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@ 20180301A FAST
@ 20121102A FAST
@ 20190303A FAST
@ 20190520B FAST
O 20190417A FAST

Oy =0.1rad/m

2
2
Oy =36 rad/m’
Opy =6.1 rad/m2
Oy =63 rad/m’
Oam = 30.9rad/m”

Opn = 218.9rad/m’
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deltaRM = 0.128+/-0.024
—— deltaRM = 0.111+/-0.015
¢ Xueetal (2019)
¢ This work (1165080856)
¢ This work (1140177088)
Johnston et al.
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The Gum Nebula

| %30

Another well-known
pulsar, the Vela pulsar
(J0835-4510)
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Visible part faces on observer
Polarization

-

Turbulent and
magnetized \
scattering screen —e

Multipath
propagation

FRB engine Electron

density
fluctuations

Caleb et al. 2022
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Depolarization \

It is possible to classity
FRBs using polarization
properties!
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Polarization angle

FRB 20180301A

Burst 9

Luo et al. 2020, Nature, 586,693

FRB 20201124A

Burst 1,112

PA (degree)

D _ 9
D 55.9(3)%

Normalized Intensity

Frequence (MHz)

20

-40 =20

:
=
0

Time (ms)

Xu et al. 2022, Nature, 609,685
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FRB 20220912A

| Burst2

t al. submitted
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The observed circular
polarization is unlikely induced
by multipath propagation.

®FRE 20121102A

Favor circular polarization

Induced by Faraday conversion

or radiation mechanism intrinsi
the FRB source. *
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Feng, Zhang &
|-
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FRB 20121102A Hilmarsson et al. 2021
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Magnetic field reversal of world's first
persistently active fast radio burst

Rotation measure

An origin scenario for

Twisted Fields e

Around Mysterious Fast Radio Burst ;

100

RM [rad m")

allow the applications of fast
radio bursts fo broader
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PUBLIC transients (ATs) reported since Jan 1, 2016 114197
PUBLIC classified SNe reported since Jan 1, 2016 12042 ° CU rrent status Of FRB data base

- Transient Name Server (TNS)
- FRB Catalogue (FRBcat)
- CHIME/FRB

CHIME/FRB
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Blinkverse @‘I v' ~800 sources

v' 5700+ bursts

Data Descriptions Data Availability Visualization Contact us

FRB Source Count @ FRB Location

W REPEAT  m NON_REPE F 26 1948 ~28. 931 repeater [ \/ 30+ parameters

ol

* non-repeater

v" Dynamic spectrum
v" Interactive Celestial
sphere

Xu et al. 2023, Universe, 9(7), 330
https://doi.org/10.3390/universe9070330

Literature Count

-.*

735 63

Total FRBs (8.57%) (91.43%)

(source) Repeaters Non-repeaters

Telescope
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v Launched in March 2023
v Until September 20

v’ 27 countries

v 2471 users




FAST@ZJLab @ e LA

= . L

IICENEROOROREND
rrrraimrmmnic
BOEDNTGROICEED




ZIRRE
LAB

Astronomical Intelligent Computing Platform—FAST@ZJLab @ THEJIANG

scientific exploration citizen science

FAST data
“ @ TransiontVerse © i~
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Exploring the .

blinking universe

THANK YOL




