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Fast Radio Bursts and their Possible Neutron Star Origin
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I will review our current observational understanding of the Fast Radio Bursts
(FRBs), which are millisecond-duration radio pulses originating at extragalactic dis-
tances [2, 4, 7, 10]. Many theories for the physical nature of the FRBs have been pro-
posed— including both cataclysmic events involving neutron star collision (or collapse),
along with non-cataclysmic scenarios involving a young and/or highly magnetized neu-
tron star. While some FRBs appear to be one-off events — arguably supporting a
cataclysmic origin — a sporadically repeating FRB has also recently been discovered
[8]. It is thus currently unclear whether there is a single type of FRB, or whether we
are seeing multiple source populations [6]. In any case, it seems very likely that exotic
manifestations of neutron stars are at least part of the puzzle. Most recently, our group
has achieved a precise localization for the repeating FRB 121102, which shows that it is
hosted by a dwarf galaxy at a distance of ∼ 1Gpc [1, 9]. FRB 121102 is also physically
associated with a persistent source of radio waves, which is offset from the center of
light of the host galaxy [3]. Together, these findings suggest that FRB 121102 may
be an extremely young and highly magnetized neutron star, and since superluminous
supernovae and long gamma-ray bursts are also preferentially found in dwarf galaxies
similar to FRB 121102’s host, there is the possibility that it was created during such
an event [3, 5, 9].
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