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Introduction
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> Frequency

» 6 GHz (0.5 GHz BW)
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» Polarization
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Pulsar Observations
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Pulsar Observations
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[ms] [pc/cm3]

B0O031-07 10.922

GRP Pulsar

Obs.
duration

1 hr

# of GRPs

J0218+4232 : 61.252

1 hr

B0656+14 13.977

2 hr

BO531+21

(Crab) 56.745

~50 hr ~10 pulses/hr

B1112+50 9.186

2 hr

J1752+2359 36.196

1 hr

B1821-24 : 119.857

not yet

J1823-3021A : 86.880

5.5 hr

B1937+21 : 71.024

not yet

B1957+20 : 29.117

4 hr



Pulsar Observation Results

Giant Pulse from Crab Pulsar
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Pulsar Observation Results

Giant Pulse from Crab Pulsar

Raw Spectrogram
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Pulsar Observation Results

Giant Pulse from Crab Pulsar

6 GHz GRPs
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FRB Observations
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FRB Observations

Fast Radio Burst (FRB)
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> DM >~ 300 pc cm-3

» Extra-galactic origin?

» Flux ~ 1 Jy

» Duration ~ 1 ms

Declination (J2000)

» Population
» Single FRB
» Repeating FRB

Right Ascension (J2000)
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FRB Observations
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LETTER

https://doi.org/10.1038/s41586-018-0864-x

A second source of repeating fast radio bursts

The CHIME/FRB Collaboration*

The discovery of a repeating fast radio burst (FRB) source"?,
FRB 121102, eliminated models involving cataclysmic events for
this source. No other repeating FRB has hitherto been detected
despite many recent discoveries and follow-ups®~, suggesting that
repeaters may be rare in the FRB population. Here we report the
detection of six repeat bursts from FRB 180814.J0422+73, one of
the 13 FRBs detected® by the Canadian Hydrogen Intensity Mapping
Experiment (CHIME) FRB project’ during its pre-commissioning
phase in July and August 2018. These repeat bursts are consistent
with its origin from a single position on the sky, with the same
dispersion measure, about 189 parsecs per cubic centimetre. This
line of sight traces approximately twice the expected Milky Way
column density of free electrons, which implies an upper limit
on the source redshift of 0.1, showing it to be closer to Earth by a
factor of at least 2 than FRB 121102%. In some of the repeat bursts,
we observe subpulse frequency structure, drifting and spectral
variation reminiscent of that seen in FRB 121102*'%, suggesting
similar emission mechanisms or propagation effects. This second
repeater, found among the first few CHIME/FRB discoveries,
suggests that there exists—and that CHIME/FRB and other wide-
field, sensitive radio telescopes will find—a substantial population
of repeating FRBs.

FRB 180814.10422+73 was discovered by the CHIME/FRB project®’

beam and was initially assigned an incorrect RA and not classified as
extragalactic. As the CHIME/Pulsar data has higher time resolution,
we show that in Fig. 2.

We have searched for repeat bursts from the other 12 sources dis-
covered during the pre-commissioning phase® by looking for events of
similar DM when their best-estimated position was in the main lobes
of the formed beams. We found no events exceeding our signal-to-
noise (SNR) threshold of 10. Each of the 12 was subject to a different
exposure and sensitivity; two have higher declinations, hence more
exposure, than for FRB 180814.J0422+-73, so are likely to have sub-
stantially lower observed repeat rates, if they are repeaters. A detailed
discussion of this will be presented elsewhere.

The automated pipeline” recorded raw intensity data to disk for all
CHIME/FRB repeat events from FRB 180814.J0422+73 except for the
burst on 6 September, for which the system failed to record to disk. The
events with intensity data allow us to examine their dynamic spectra
(see Fig. 2) and measure refined burst parameters (see Table 1). The
6 September event has only metadata determined by the automated
pipeline and therefore we have only coarse estimates of its properties;
however, these are sufficient to verify that it was from the same source.
Polarimetry of FRB 121102 revealed one of the highest rotation meas-
ures ever seen’, an important clue about the source environment. No
polarization information was available for the events reported here, but




Declination

74.0° 4

73.8° 4

73.6° 1

73.4° 1

73.2° 4

FRB Observations ‘

Repeating FRB 180814 (FRB R2)

» Localization
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FRB Observations

FRB R2 D¢ - EiR B EA

#LAIRES: 2019-05-23 20:05 - 21:03 JST (1 hour)
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» Polarization » Exposure Time
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» Integration Time > Image Size
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» /0 sensitivity » # of Frames
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» Note
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FRB Observation Results 20
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FRB Observations
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