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ACTIVE IN THE SIXTH CENTURY, the ancient Indian polymath Varahamihira wrote
extensively on topics in astronomy and mathematics. His magnum opus was the encyclo-
pedic text Brhatsambhita (The Great Compendium); this palm-leaf manuscript of that text,
held by the Cambridge University Library, dates from 1279 CE.

A non-Western take on
Introductory physics

chanics is a stepping-stone on the road

to more advanced topics in modern
physics or applications in engineering.
For that reason, the field may seem un-
appealing to them. P. C. Deshmukh aims
to change that with Foundations of Classi-
cal Mechanics, a textbook aimed at first-
year physics and engineering students.
Passionate about the subject, he aims to
inspire interest in the field by extracting
teachable moments from the exciting dis-
coveries that shaped its history.

To that end, Deshmukh takes every
opportunity to connect important lessons
from classical mechanics with modern
developments in physics. For instance, in
a section on symmetry and conservation
laws in the first chapter, Deshmukh
quotes Albert Einstein’s obituary for
Emmy Noether and nods to Eugene
Wigner’s tremendously influential work
that made group theory an indispensa-
ble part of modern particle physics.

For most students today, classical me-
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Young readers cannot help but be in-
spired to dig deeply into the foundations
of classical mechanics and build a solid
base for their careers in physics.
Uniquely, the historical notes have a
decidedly Indian perspective. As some-
one educated in Canada, I was intrigued
to learn, among other things, that our
modern number system was developed
in India; that Varahamihira studied an
earlier version of Pascal’s triangle in
India in the sixth century; and that the
14th- to 16th-century Kerala school of as-
tronomy and mathematics developed a
heliocentric model of the solar system well

before the Copernican revolution. It’s re-
freshing and at times a bit shocking to get
a glimpse at the history of science from a
perspective with less European bias.

As Dbefitting a textbook on classical
mechanics, Foundations of Classical Me-
chanics contains chapters on standard
material like oscillators, gravity, angular
momentum and rotations, and chaos.
But the book also includes material on
related fields, including two chapters on
mathematics and one chapter each on
fluid mechanics, electrodynamics, spe-
cial relativity, and general relativity.

One of the chapters on mathematics is
chapter 2, titled “Mathematical Prelimi-
naries.” It would have been easy for
Deshmukh to bite off more than he could
chew in such a chapter, but he wisely
chose to limit the scope to coordinate sys-
tems and vectors. The latter is taught first
from the perspective of Cartesian tensors
before more general tensors are intro-
duced. The section’s clarity facilitates
students” comprehension of later mate-
rial in the book. It also provides a solid
foundation for the presentation of tensor
calculus in advanced general relativity
textbooks like A First Course in General
Relativity (2nd ed., 2009) by Bernard F.
Schutz or General Relativity: An Introduc-
tion for Physicists (2006) by M. P. Hobson,
G. P. Efstathiou, and A. N. Lasenby.

Special relativity is presented in chap-
ter 13 with 4-vectors, which greatly facil-
itates the introduction of general relativ-
ity in chapter 14. Unfortunately one
section of the latter chapter is potentially
ambiguous: During a discussion of
spacetime intervals, Deshmukh presents
readers with a mathematical expression
that describes a curved spacetime contin-
uum that is spherically symmetrical. But
his wording could leave readers with the
impression that the expression is valid
for all geometries and not just for that
particular case. Still, Deshmukh’s pre-
sentation of the Lagrangian formulation
of Newtonian gravity provides students
with a natural and smooth transition to
general relativity.

Regarding stylistic matters, I was a bit
disappointed to find places with non-
standard or dated language like “man’s
view of the universe.” Fortunately those
instances are rare.

Physicists have published tons of
textbooks on classical mechanics. Two
standard works often assigned at univer-
sities are Herbert Goldstein’s Classical



Mechanics (3rd ed., 2002) and Tom W. B.
Kibble and Frank H. Berkshire’s Classical
Mechanics (5th ed., 2004). Goldstein’s
book is a wonderful resource for ad-
vanced physics undergraduates but as-
signing it to first-year students would
throw them into the deep end. The argu-
ments in Kibble and Berkshire’s textbook
are impressively elegant and rigorous,

although I did catch an error in one of the
worked examples when I looked at the
book recently. Both established books
have their strengths, and Foundations of
Classical Mechanics stands proudly next
to those classics.

In his new book, Deshmukh provides
a rigorous yet accessible introduction to
classical mechanics that is suitable for

first- or second-year physics and engi-

neering students. Foundations of Clas-

sical Mechanics successfully uses a less

Western-centric historical perspective to

place the field in the context of exciting
topics in modern physics.

Robert B. Scott

University of Western Brittany

Brest, France
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Forks in the Road
A Life in Physics

Stanley Deser
World Scientific, 2021. $58.00

Few physicists alive today can claim to have met such luminaries as Wolfgang Pauli, J. Robert Oppenheimer,
and Niels Bohr. Stanley Deser is one of those few. In Forks in the Road, the theorist recounts not only his colorful
experiences with many such figures in physics but also his own tumultuous life story. Born in 1931 into a Jewish
family in Poland, Deser made a harrowing escape with his parents in 1940-41 from Nazi-occupied France to
the US via neutral Spain and Portugal. At the end of World War II, he began his study of physics, just as the field
started to balloon from a clubby, Old World-based coterie into the massive globe-spanning community it is
today. Along with presenting fascinating anecdotes about figures both famous and long forgotten, Forks in the
Road documents a field's transformation from the inside. -RD i
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Electrify
An Optimist's Playbook for Our Clean Energy Future

Saul Griffith
MIT Press, 2021. $24.95

As inventor and entrepreneur Saul Griffith puts it in his new book Electrify, “It's now time for end-game decarboniza-
tion"—namely, to halt the use of fossil fuels immediately. Fortunately, he argues, we have the technology to switch to
renewable energy without changing our lifestyles. All we need to do, as the title indicates, is electrify everything, es-
pecially cars and heating systems, and build enough renewable energy sources to power it all. Although Griffith largely
focuses on the big picture, he also includes helpful advice on how individuals can electrify what he terms our own
personalinfrastructure. Buying an electric car, installing solar panels on houses, replacing gas- and oil-powered heating
systems with electric heat pumps, and choosing energy-efficient electric appliances are all actions individuals can take
that significantly reduce carbon emissions. Griffith's refreshingly positive tone undergirds his call to action. -RD

“Required reading for an economy-wide
green transition in the USA."
MARIANA MAZZUEATO, AUTHOR OF MISSION ECONOMY

SAUL GRIFFITH

Philosophy of Physics
A Very Short Introduction

David Wallace
Oxford U. Press, 2021. $11.95 (paper)

The latest installment in Oxford University Press's venerable Very Short Introductions series focuses on the phi-
losophy of physics. True to series form, the slim volume authored by philosopher David Wallace presents readers
with an overview of the philosophical implications of topics like statistical mechanics, relativity theory, and quan-
tum mechanics. A particular highlight is the first chapter, which, in a breezy 16 pages, covers fundamental ques-
tions in philosophy, such as that of scientific realism: Do physical entities like electrons and black holes—which
we cannot directly observe—really exist, or are they merely figments of theory that allow us to make predictions?
Wallace does an excellent job of presenting all the reasonable philosophical positions on a given topic, even
those that he does not personally believe. The book is a superb introduction to a knotty field, and it should appeal
both to the educated public and to curious physicists who don't just want to “shut up and calculate -RD

PHILOSOPHY
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A Very Short Introduction
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