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Galileo Galilei = 4] =%

1564 - 1642 Italian astronomer, physicist and engineer, polymath



https://en.wikipedia.org/wiki/Engineer
https://en.wikipedia.org/wiki/Polymath

NSETF %

“The first person to carry
out a modern survey of
the night sky, Fritz Zwicky’s
astronomical observations
led to a new picture of a
turbulent Universe that is
punctuated by violent
events.”



2001

Hundreds of similar events could occur every day...

FRB Discovers




McLaughlin



FRBs is the most energetic
) cosmic signal in radio bands. Their
equivalent energy can reach years’
worth of Solar radiation, but
concentrated in a thousandth of a
second.

FRB 121102 localization
“The most important discovery in
astronomy since LIGO"—AAS Press 2017
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ftrst commensal survey



https://doi.org/10.57760/sciencedb.07779 & Qiu under review , Science Advances
(“the Vei” in Orion: f. Pabst et al. 20719 Nature)
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publication quality
dili®nao.cas.cn)

Narrow band HI data releases
https://doi.org/10.57760/sciencedb.07779

http://groups.bao.ac.cn/ism/english/CRAFTS https:/ / hiverse,a”(aidas. Cn/ Li et al. 2018 IEEE MW
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Status of pulsar discoveries from CRAFTS

Confirmed
222 New Pulsars
Discovery
e 55 MSPs ~90 Pulsars have full time solution
e 21 Binary (including 3 DNS) International collaborative pulsar timing
e ~35 RRATS

® ~9(0 Pulsars were Published

CRAFTS Catalog

https:/ /fastro.scidi

86GB+, 7 datasets
100,000 Views, 352

>200 citations, IOl Date of discovery (Year) P-Pdot Diagram



https://crafts.bao.ac.cn/pulsar/
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Dgnamz’c Universe

“a turbulent Unzverse that is punctuated by ® Canada

peolent events.” A
—Freeman Dyson_CHlME

GRAFTS

Lz et al 2018

Zh 0 ApJL.
 Niu+ 2021 Aﬁﬁ x
* FRB 190520

Equivalent Solar Energy

Cosmic Age




Niu et al. 2022, Nature, 6006, 873
The first persistently active FRB.
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o Facilitate followup campaign e.g. Anna-Thomas*
& Li* 2023 Science

o Guve rise to >10 models

* Voted into “Top 10 Scientific Achievements”
China 2022

2019.5.20 scan: discovery 2022.6.30 K %



¥ ¢ 4t & & PRS
Persistent Radio Source PRS

Credit Nju et al. 2022 / Saxton (NRAQO)
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121102

a hipper and weirder brother of 121102%

largest Only two Ist & only

DMos:  PRS  PERERY



15t complete F'RB burst-rate energy spectrum
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1652 bursts in 50 days FRB 121102

Universal Eprp : bimodal
(Li+ 2021; Zhang+ 2024)

1113 A.D. {Endless Ri\!ers and Mountains>>
% I AL CFR2 LAY




FAST+GBT

reveal FRB’s environment

Unifying
repeating fast
radio bursts

Feng, Li1* et al. 2022 Science, 375, 1266



Decadal evolution of repeating FRBs

FRBs originated from ... -

supernovae(SNe)
and they evolve!

S S SO
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dDM d DM
o =—-393+0.11 pc cm™ yr!

t
Wang et al. 2025, Innovation

under review

=—124+0.3 pccm™ yr!

Niu et al. 2026, Science Bulletin, Accepted
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e ENergy Frontiet repore
the future of US particle physics (2021 US Community Study)
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2023-2024 weekend coffee discussion notes
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the finite Universe ;
= 13.7 billion yrs ZcmB ~ 17100

---------------------------------------------------------



cosmos

Quantization



1 TB/s; 104 & Fol” 7
FRB localization: 1 day’ ‘é—;
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Welcome to
Tsinghua Astronomy

MIUS " 6.5ma
10000 moers

Student Bctivity CopiEl ¢ o o o

0000

IOBBYIN programs: (e.g. with U. of Manchester): 2+2 yrs, dual degrees e

o2 1000V QR BT NNl fellowships: 2+1 yrs, ~$50K/yr, access to supercomputing, FAST, CSST, etc. 3 0 ¢ ¢




