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Fast Radio Burst (FRB) is a mysterious radio-astronomical phenomenon in
which a radio pulse of about ~1 millisecond is observed at GHz band. We have developed a backend
system for FRB observations as well as software for its data analysis and have carried out FRB
observations using radio telescopes in Japan. Observations were conducted mainly on three repeating
FRBs, and one of them, FRB 20201124A (repeating FRB at z = 0.098), has been successfully detected.
This is the first FRB detection by a radio telescope in Japan. In addition, the detected burst
exhibited substantial difference from the previous suggestion, in which non-repeating FRBs are
significantly brighter than repeating FRBs and thus they are different populations. Our FRB
gsgection emphasizes the importance of further follow-up observations for revealing the nature of

S.

(FRB) VLBI



Fast Radio Burst FRB

FRB GHz
FRB
FRB
FRB
VERA FRB VERA
FRB FRB
Giant Radio Pulse
CHIME ASKAP
repeating FRB
repeating FRB
FRB VERA
FRB
VERA
FRB
FRB
FRB
VERA
Giant Radio Pulse FRB
FRB
VERA FRB
FRB FRB
FRB
Giant Radio Pulse
ADS-3000
VSREC VERA
(Dispersion Measure=DM)
DM
CPU
GPU

GPU

VERA

8 Gbps



FRB
VERA

VERA

FRB
repeating FRB

a) FRB 20200120E M81 repeating FRB
b) FRB 20200428 FRB
c) FRB 20201124A (z=0.098 repeating FRB)
VERA 20 64m 32m
FRB
2018 XTE J1810-197 Giant Radio
Pulse FRB 2GHz
6.7GHz 8GHz 22GHz FRB 2GHz
VERA
VERA 2GHz
Giant Radio Pulse
GPU DM
32MHz
2Gbps
repeating FRB VERA
ATEL(Astronomer’ s telegram)
FRB 20200120E FRB 20200428
FRB 20201124A 64m 2 GHz
FRB DM
DM=412+/-3 pc cm™-3 FRB
FRB
FRB 8GHz
2GHz  fluence
FRB  fluence repeating FRB
non-repeating FRB fluence
2322.000 CH3
freq.
MHz
I 2290.000 64
FRB 20201124A
= 100

2194.000

0.000000ms 100.000000m:
14:21:34.030000000 14:21:34.130000000

2194~2322 MHz DM




FRB duration (ms)

o Repeater(individual, win measured_).,.’_ +(b) | 64
v Repeater(individual, wi, upper limit)
3 e Non-repeater (w;, measured) 20201124A
Y Non~re;?eater (Wine ljlpper limit)
, {)Scattering broadening Red: repeating .
—e— Blue: non-repeating Non-repeating FRB
1
repeating FRB non-repeater
0 v
. Hashimoto+
27 28 29 30 31 32 3 (2020)
Log Energy density (erg/Hz)
FRB  repeating FRB non-repeating
fluence FRB
ATEL
ATel #15285
VLBI
FRB J1810-197
2GHz, 8GHz, 22GHz
Eie+ 2021 Giant Radio
Pulse X Enoto et al. 2021 FRB

PD



11 11 7 2

Enoto T. et al, including Honma M. 372

Enhanced x-ray emission coinciding with giant radio pulses from the Crab Pulsar 2021

Science 187--190
DOl

10.1126/science.abd4659

Eie S. et al., including Honma M. 73

Multi-frequency radio observations of the radio-loud magnetar XTE J1810-197 2021

Publication of Astronomy Society of Japan 1563-1574
DOl

10.1093/pasj/psab098

Bolli P., Orfei A., Zanichelli A., Prestage R., Tingay S. J., Beltran M., Burgay M., Contavalle 131

C., Honma M. et al.

An International Survey of Front-end Receivers and Observing Performance of Telescopes for 2019

Radio Astronomy

Publications of the Astronomical Society of the Pacific 085002.1-24
DOl

10.1088/1538-3873/ab1f7e

Yamasaki S., Kisaka S., Terasawa T., Enoto T. 483

Relativistic fireball reprise: radio suppression at the onset of short magnetar bursts 2019

Monthly Notices of the Royal Astronomical Society 4175-4186

DOl
10.1093/mnras/sty3388




Hitomi Collaboration, 203 T. Terasawa 194

70

Hitomi X-ray studies of giant radio pulses from the Crab pulsar 2017

Publications of the Astronomical Society of Japan 15.1-18
DOI

10.1093/pasj/psx083

Ishizaki, W., Tanaka, S. J., Asano, K., Terasawa, T. 838

Broadband Photon Spectrum and its Radial Profile of Pulsar Wind Nebulae 2017

The Astrophysical Journal 142.1-14

DOl
10.3847/1538-4357/aa679b

Crab : 10

2019

The largest glitch in the Crab pulsar in 2017 November

2019

2019




Multi-frequency radio observations of a new outburst from the recently reactivated transient magnetar XTE J1810-197

2019

2019

32m

2018

2018
2017

2017

Crab FRB

2017

2017




(lkeda Shiro)

(30336101) (62603)
(Terasawa Toshio)
(30134662) (82401)




