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G ravitational-wave astronomy has 
undergone a revolution since 2008,
when Michele Maggiore’s Gravita-

tional Waves, Volume 1: Theory and Experi-
ments was published. In 2015 the Laser 
Interferometer Gravitational-Wave Ob-
servatory (LIGO) detected gravitational
waves from a black hole binary merger,
and LISA Pathfinder was launched,
paving the way for future gravitational-
wave observations in space. Since then
the LIGO/Virgo collaboration has de-
tected a total of 10 black hole binary merg-
ers and a neutron star merger, an event
that marked the birth of multimessenger
astronomy. An international network of
pulsar timing arrays is expected to lead
to more detections within the next few
years. In short, gravitational-wave astron-
omy is in full bloom.

When Maggiore’s first volume went
to press, the publisher could claim that it
was the “only existing book on gravita-
tional waves.” That is no longer true.
Jolien Creighton and Warren Anderson’s
Gravitational-Wave Physics and Astron-
omy: An Introduction to Theory, Experiment
and Data Analysis, published in 2011, con-
tains an excellent introduction to inter-
ferometric detectors and gravitational-
wave data analysis. In 2014 Eric Poisson

and Clifford Will published the superb
Gravity: Newtonian, Post-Newtonian, Rela-
tivistic, which deals with the motion 
of self-gravitating bodies, the physics of
gravitational waves, and experimental
tests of general relativity. A revised edi-
tion of Peter Saulson’s 1994 Fundamentals
of Interferometric Gravitational Wave Detec-
tors was released in 2017.

How does Maggiore’s two-volume
opus, now completed by Gravitational
Waves, Volume 2: Astrophysics and Cosmol-
ogy, compare with those more special-
ized references? Volume 1 was not re-
viewed in PHYSICS TODAY, but Poisson
reviewed it for Classical and Quantum
Gravity. Despite some minor criticisms,
he called it a “truly remarkable achieve-
ment,” an assessment with which I
agree. Maggiore’s first book covers the
basics of gravitational-wave physics, in-
cluding the theory of gravitational-wave
generation and propagation and data-
analysis techniques. A few chapters,
such as the ones on resonant mass de-
tectors and interferometric detectors, are
now of mostly historical interest, as the
technology has advanced significantly
since 2008.

Volume 2, which builds on and draws
from the material in volume 1, is a ped-

agogical introduction to astrophysical
and cosmological sources of gravitational
waves. The chapter numbering picks up
where volume 1 left off. The opening
chapter 10, on stellar collapse, contains
topics that are not often covered in text-
books, such as gravitational waves from
neutrino emission. However, its cover-
age of numerical relativity simulations 
is already slightly outdated. Chapter 11
focuses on neutron stars and reviews
current observations and various mech-
anisms for gravitational-wave emis-
sion, including stellar oscillations, in-
stabilities, and postmerger radiation.
Chapter 12 is an excellent introduction to
black hole perturbation theory. Mag-
giore covers the basics of linearized per-
turbations of nonrotating black holes. He
also presents some advanced topics,
such as gauge transformations, the radi-
ation from infalling point particles, and
a rigorous definition in terms of Laplace
transforms of both black hole quasi-
 normal modes and late-time power-law
tails.

The book moves into more mathe-
matical territory in chapter 13, which
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discusses the 3 + 1 formulation of Ein-
stein’s equations, conserved quantities 
in general relativity, and the Newman–
Penrose formalism. Chapter 14 covers
the modeling of binary mergers of com-
pact objects, including the effective-one-
body formalism developed by Alessan-
dra Buonanno, Thibault Damour, and
their collaborators; chapter 15 offers a
summary of the LIGO/Virgo discoveries.
Chapter 16 discusses massive black hole
binaries, including estimates of the sto-
chastic background that they produce
and of their detectability by space-based
detectors and pulsar timing arrays.

The final seven chapters focus on cos-
mology. After a compact and clear intro-
duction to the basics of Friedmann-
Robertson-Walker cosmology in chapter
17, Maggiore turns to the helicity decom-
position of metric perturbations in flat
and curved spacetime in chapter 18.
Chapter 19 describes the evolution of
cosmological scalar and tensor perturba-
tions; it also introduces binary mergers
as “standard sirens” to probe dark en-
ergy and modified gravity. Subsequent
chapters describe the imprint of primor-
dial gravitational waves on the cosmic

microwave background, inflationary
cosmology, and stochastic backgrounds
of cosmological origin. Finally, chapter
23 revisits Steven Detweiler’s original
calculation of the effect of gravitational
waves on the timing of a single pulsar,
describes the response of pulsar timing
arrays to continuous and stochastic sig-
nals, and concludes with a description of
modern data-analysis techniques and
the status of current gravitational-wave
searches.

Maggiore is a high-energy theorist
and cosmologist by training, and his ap-
proach to his subject reflects that exper -
tise. I admire his effort to cover all aspects
of gravitational-wave research, although
the result is, perhaps inevitably, uneven
in depth and scope. Important omissions
include comprehensive treatments of
modified theories of gravity and the tim-
ing of binary pulsars. In my opinion—
which, of course, reflects my own bias
and expertise—the book shines in its
treatment of cosmological gravitational
waves. Some of the material on astro-
physical sources, however, is more de-
scriptive than didactic. Readers inter-
ested in perturbations of rotating black

holes, core collapse, compact binary for-
mation, or astrophysical stochastic back-
grounds are still best served by research
articles and specialized reviews. I also
have a minor quibble with the exces -
sive use of margin notes, which can be
distracting.

In summary, the book covers a stag-
gering breadth of material and is ex-
tremely useful as a bird’s-eye overview
of the field. When I was a student, the
bible for newcomers to gravitational-
wave astronomy was Kip Thorne’s out-
standing 1987 review in Stephen Haw -
king and Werner Israel’s Three Hundred
Years of Gravitation, which has been
steadily updated by Thorne’s students
and collaborators over the years. More
recently I have referred students to a
handful of newer review articles. Mag-
giore’s book is more comprehensive
and pedagogical than those articles,
and from now on I will recommend it as
the best entry point for students who
want to join this blooming research
field.
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The School of Physics at Korea Institute for Advanced Study (KIAS) 
invites applicants for the positions at the level of KIAS assistant 
professor and postdoctoral research fellow in theoretical physics. 
Applicants are expected to have demonstrated exceptional research 
potential, including major contributions beyond or through the 
doctoral dissertation. 

The annual salary starts from 50,500,000 Korean Won (approxi-
mately US$45,500 at current exchange rate) for Research Fellows, 
and 57,500,000 Korean Won for KIAS Assistant Professors, respec-
tively. In addition, individual research funds of 10,000,000 Korean 
Won for research fellows and 13,000,000 Korean Won for KIAS 
Assistant Professors are available per year. The initial appointment 
for the position is for two years and is renewable once for up to two 
additional years, depending on research performance and the needs 
of the research program at KIAS.
 
Applications are normally reviewed twice a year and the respective 
deadlines are June 1st and December 1st. In addition, unexpected 
vacancies may be filled with exceptional candidates throughout 
the year. Applications must include a curriculum vitae with a cover 
letter, a list of publications, a research plan, and three letters of 
recommendation. Your application materials may be sent to phys@
kias.re.kr or submitted via Academic Jobs Online at https://academ-
icjobsonline.org/ajo.
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