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Abstract
This article reviews current understanding of primordial black holes (PBHs),
with particular focus on those massive examples [2]0‘5 £) which remain at
the present epoch, not having evaporated through Hawking radiation. With
the detection of gravitational waves by LIGO, we have gained a completely
novel observational tool to search for PBHs, complementary to those using
electromagnetic waves. Taking the perspective that gravitational-wave
astronomy will make significant progress in the coming decades, the purpose
of this article is to give a comprehensive review covering a wide range of
topics on PBHs. After discussing PBH formation, as well as several inflation
models leading to PBH production, we summarize various existing and
future observational constraints. We then present topics on formation of PBH
binaries, gravitational waves from PBH binaries, and various observational
tests of PBHs using gravitational waves.
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' I It is suggested that there may be a large number of gravitationally collapsed
. s objects of mass 10~ g upwards which were formed as a result of fluctuations in

the early Universe. They could carry an electric charge of up to =+ 30 electron
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ABSTRACT

~ 1Os are black holes of mass|~0.5 M| they must have been formed in the early uni

2 was ~1 GeV. We estimate that in this case in our Galaxy’s halo out to ~ 50 kpc there exist ~3 x
101e binaries the coalescence times of which are comparable to the age of the universe, so that the
> rate will be ~5 x 107° events yr ' per galaxy. This suggests that we can expectgg
: ' 15 Mpc The g“ravnatlonal waves from such coalescing black hole MACHOs can |
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