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FRB(Fast Radio Burst)®F &K (Lorimer et al., 2007, Science)
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A repeating fast radio burst
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A direct localization of a fast radio burst and its host

S. Chatterjeel, C. J. Law?, R. S. Wharton!, S. Burke-Spolaor®#°, J. W. T. Hessels®’, G. C. Bower®, J. M. Cordes!,
S. P. Tendulkar?, C. G. Bassa®, P. Demorest?, B. . Butler?, A. Seymour'?, P. Scholz!", M. W. Abruzzo'?, S. Bogdanov'?,
V. M. Kaspi’, A. Keimpema'?, T. . W. Lazio'®, B. Marcote!*, M. A. McLaughlin*®, Z. Paragi**, S. M. Ransom!®,

M. Rupen!!, L. G. Spitler” & H. J. van Langevelde!418
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Figure 1 | VLA detection of FRB 121102.
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The Repeating Fast Radio Burst FRB 121102
as Seen on Milliarcsecond Angular Scales

B. Marcotel, Z. Paragi', J. W. T. Hesselsz’3, A. Keimpemal, H. J. van Langeveldel’4, Y. Huangs’l, C. G. Bassaz, S. Bogdanovf’,
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he Host Galaxy and Redshift of the

Repeating Fast Radio Burst FRB 121102

S. P. Tendulkarl, C. G. Bassaz, J. M. Cordes3, G. C. Bower4, C. L. LawS, S. Chatterjee‘j’, E. A. K. Adamsz, S. Bogdanovf’,
S. Burke--Spolaor?’s’g, B.J. ButlerT, P. Demoresﬁ, J. W. T. Hesselsz’m, V. M. Kaspi', T. J. W. Lazio' ', N. Maddoxz, B. Marcote'z,
M. A. McLaughling’g, Z. Paragilz, S. M. Rans_oﬂn.lﬁl'a, P. E&:holzm, A. qumourlﬁ, L. G. Spitlerlﬁ,

Gemini Multi-Object Spectrograph (GMOS) atop Mauna Kea
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Nature on October 10th, 2018.

The dispersion-brightness relation for fast radio
bursts from a wide-field survey

R. M. Shannon'%%%* ] -P, Macquart3*5*, K. W. Bannister?, R. D. Ekers>*, C. W. James®?, S. Oslowski', H. Qiu‘i’S'E', M. Sammons?,
A. W. Hotan’, M. A. Voronkov?, R. I. Beresford*, M. Brothers?, A. I. Brown?, J. D. Bunton®, A. P. Chippendale4, C. Haskins’,

M. Leach?, M. Marquarding®, D. McConnell*, M. A. Pilawa®, E. M. Sadler>®, E. R. Troup?, J. Tuthill*, M. T. Whiting?, J. R. Allison®,
C.S. Anderson’, M. E. Bell*>?, I. D. Collier*', G. Giirkan’, G. Heald” & C. J. Riseley’

ASKAP: Australian SKA Pathfinder
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FRB and Crab pulsar’s pulse

“Lorimer burst”

(Lorimer et al., 2007, Science)
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R Biihler! and R Blandford? Rep. Prog. Phys. 77 (2014) 066901 (15pp)

Radiation from shock-accelerated relativistic electrons in the Crab nebula
Radiation from e+/e- accelerated within the pulsar’s magnetosphere
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R Biihler' and R Blandford? Rep. Prog. Phys. 77 (2014) 066901 (15pp)

Radiation from shock-accelerated relativistic electrons in the Crab nebula
Radiation from e+/e- accelerated within the pulsar’s magnetosphere
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Brightness temperature (Pietka+ 2015)
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Crab pulsar
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R Biihler! and R Blandford?

Rep. Prog. Phys. 77 (2014) 066901 (15pp)

Radiation from shock-accelerated relativistic electrons in the Crab nebula

Radiation from e+/e- accelerated within the pulsar’s magnetosphere
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Intense radio flare from the magnetar XTE
J1810-197

ATel #1228 2018.12.8"":%6%5&&)(&—63%@] ‘I'I'H. fr{.;"fn'i'ur?r:w'!_'.' r'n"_ |
Manchester), (ATel 12284, 12285, 12288, 12297,".) kaliger (University of

Manchester 1 wer (MPIfR, Bonn)
on 11 Dec 2018: 10:30 U'T
Credential Certification: Lina Levin (Lina.Preston@manchester.ac.uk)

Subjects: Radio, X-ray, Neutron Star, Pulsar, Magnetar

The magnetar XTE J1810-197, discovered following an X-ray outburst in 2003 (Ibrahim et
al. 2004), was the first magnetar to have detected radio pulsations (Camilo et al. 2006). The
onset of the radio emission appeared to be connected with the X-ray outburst. As the X-ray
flux decayed over time (Bernardini et al. 2011), so did the radio flux until late 2008, when
the source was no longer visible at radio frequencies (Camilo et al. 2016).

We are regularly monitoring XTE J1810-197 with the 76-m Lovell Telescope at Jodrell Bank
Observatory. After 10 years in this quiescent state, intense radio emission from XTE
J1810-197 was observed to have resumed on 2018 December 8 (M]JD 58460.6), with a
signal to noise ratio of over 400 in a 30-minute observation with a 384-MHz wide band
centered at 1532 MHz. The spin-period measured over the two days following the re-
detection observation (P = 5.5414391(1) s on MJD 58461.5) is somewhat smaller than
value (P = 5.541463 s) obtained from a 460-day extrapolation of the ephemeris derived
from XMM-Newton, Chandra and NICER data (Pintore et al. 2018). The pulse shape is not
dissimilar to shapes observed during some phases of the previous outburst at the same
frequency.
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BAT—BFODEROREVEREZREL?  Jaxa Usuda Observatory
64m parabolla antenna
Aperture: 3217m?
1.4,2.3,6.7, 8 GHz

FAEH64mMH ?

Siowen® o
EE64m e S0 - wEWLQ

B LW sl Q

1R = /
L] ,k:E‘E‘i‘iﬁlﬁ-ﬂi’ﬁ 9
AFE

wo o \
EHLQ 5N
g L AL Q
#=Q A @ i .“
ATHEHR +— FCEN |
;9 *84Q weanne Q

BRIZIR Ri-0U- kD LZMNSZsEEE R
el Q SEpAE

L - mau @
NoBENUU—257 @
# ser8 QL

> & FRER @
SHOnEH
T2 (A&
Q mRERHILTI-2 /\ E s &
« ’7- NrEXOHH Q) EATAG 210 . o
WAL
(

A

©
..}
o

pmf‘ﬁﬁ ERE

nrEentEQ g nrEQ ERIEE o
g Q i B
BH ,f.**o
ol SE%% o
ﬂgtﬁ

ARG @9 O btz

L] p
° mEr—ulas § A

e @D BERREAF—8 SR # 2 i2nE j{,‘;
N i ° o 4 fm Q BELQ

AER

@ wrREm Q

RO~ /
o) o AEEDAEQ
 E2 )

o N pExne o @ @l Q

NMRHV A U—-257Q g -
i @

ERAD
F 3 l\'u' o

@
i = @

",
L
S MR &l
NIOkl?l \EB EQN-?‘»L @ a
?' - Gooale




BAT—HEROEROARSVEREZREEIET?  Jaxa Usuda Observatory
64m parabolla antenna
Aperture: 3217m?
1.4,2.3,6.7, 8 GHz
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Active phased array of

475 Yagis antennas
Effective area:  8330m?
Freq: 46.5MHz (A=6.45m)
Beam width: 3.6
peak power: IMW
Average power: 50 kW

Shigaraki MU radar operated by RISH Kyoto University
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A&A 525, A138 (2011) A. E. Guzman!, J. May!, H. Alvarez!, and|K. Maeda?

All-sky Galactic radiation at 45 MHz and spectral index
between 45 and 408 MHz*
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A&A 525, A138 (2011) A. E. Guzman!, J. May!, H. Alvarez!, and|K. Maeda?

All-sky Galactic radiation at 45 MHz and spectral index
between 45 and 408 MHz*
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15t largest: phased-array antenna in Shigaraki MU radar 8330m?
3rd Jargest: 64m parabola in Jaxa Usuda station 3217m?
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Toyokawa observatory
Institute for Space-Earth Environmental Research (ISEE), Nagoya University

cylindrical UHF radio telescope (317-337MHz)
20m

cylindrical (1 €. 2D) parabolla

Aperture: 3344 m? A A 241
Efficiency: 59%

Tsys: 146K

15t largest: phased-array antenna in Shigaraki MU radar 8330m?
31 Jargest: 64m parabola in Jaxa Usuda station 3217m?



Toyokawa observatory
Institute for Space-Earth Environmental Research (ISEE), Nagoya University

cylindrical UHF radio telescope (317-337MHz)
20m

yhndrlcal (1 €. 2D) parabolla

Aperture: 3344 m?
Efficiency: 59%
Tsys: 146K
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FRB and Crab pulsar’s pulse

“Lorimer burst”

(Lorimer et al., 2007, Science)
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The CHIME Fast Radio Burst Project: System Overview

The CHIME /FRB Collaboration
M. Amiri', K. Bandura®™, P. Berger™, M. Bhardwaj™’, M. M. Boyce®™’, P. J. Boyle®’, C. Brar™’, M. Burhanpurkar®,

P. Chawla®’ @, J. Chowdhury®”, J.-F. Cliche®’, M. D. Cranmer™’, D. Cubranic', M. Deng', N. Denman'™"'", M. Dobbs®’,
M. Fandino', E. Fonseca™’, B. M. Gaensler'' @, U. Giri'>, A. I. Gilbert®’, D. C. Good', S. Guliani', M. Halpern', G. Hinshaw',
C. Hofer', A. Josephy®’, V. M. Kaspi®’ @, T. L. Landecker'”, D. Lang'*'"'*, H. Liao®, K. W. Masui', J. Mena-Parra®’,

A. Naidu®’, L. B. Newburgh'?, C. Ng'', C. Patel®, U.-L. Pen™'"'?, T. Pinsonneault-Marotte', Z. Pleunis®’, M. Rafiei Ravandi'?,
S. M. Ransom'>®, A. Renard'’, P. Scholz'?, K. Sigurdson’, S. R. Siegel®’, K. M. Smith'?, I. H. Stairs', S. P. Tendulkar®’,
K. Vanderlinde'™'', and D. V. Wiebe'

Figure 1. Photograph of the CHIME telescope on 2016 September 15, looking northwest. The shipping containers housing the X-Engine and CHIME/FRB back end
can be seen adjacent to the rightmost cylinder. The receiver huts containing the F-Engine are beneath the reflectors and cannot be seen here. The DRAO Synthesis
Telescope (Kothes et al. 2010) can be seen in the background. See Table | for detailed properties of CHIME.
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Key Properties of the CHIME Telescope Relevant to the CHIME /FRB Project”

Parameter

Value

Collecung area
Longitude
Latitude

y Frequency range

Polanzation

E-W FOV

N-S FOV

Focal ratio, f/D

Receiver noise temperature
Number of beams

Beam width (FWHM)
FRB search time resolution

can be seen adjacent to the rightmost cylinder. The receiver huts containing t FRB search frequency resolution
Telescope (Kothes et al. 2010) can be seen in the background. See Table | it §auree transit duration

8000 m*
11973725725 West
4971914752 North
400-800 MHz
orthogonal linear
275173

~110°

0.25

50K

1024

40020/

0.983 ms

244 kHz

Equator: 10-5 minutes
45%: 14-7 minutes
North celestial pole: 24 hr
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Institute for Space-Earth Environmental Research (ISEE), Nagoya University

cylindrical UHF radio telescope (317-337MHz)
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