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T en years after launching their highly
successful course on science and
cooking, Harvard University profes-

sors Michael Brenner, Pia Sörensen, and
David Weitz have followed up with a
book of the same title. It has the same ob-
jective as the course: To use cooking to
teach the underlying concepts of  soft-
 matter science.

Although Science and Cooking: Physics
Meets Food, from Homemade to Haute Cui-
sine is obviously of interest to physicists
and chemists, its use of recipes by  world-
 famous chefs and its focus on molecular
gastronomy give the book a broader ap-
peal. By describing the science in simple
terms and adding detailed recipes, the
authors have cooked up an interesting
read for PHYSICS TODAY’s more techni-
cally oriented audience and the general
public alike.

The first three of the book’s seven
chapters cover topics commonly associ-
ated with cooking: the science of food
ingredients and how changing pH or
temperature can induce phase transfor-
mations in food molecules. Science and
Cooking’s uniqueness lies in the three sub-

sequent chapters, which are devoted to
ideas from  soft- matter science, including
diffusion, viscosity and elasticity, and
emulsions and foams. The last chapter
takes an unexpected detour and focuses on
the biology and chemistry of fermentation.

The authors do an excellent job of in-
tegrating underlying topics from physics
and chemistry into the book’s narrative.
They discuss, for example, the structure
of different types of biomolecules in food
and describe how changes in temperature
and pH induced by cooking cause phase
transitions in those molecules. Food prop-
erties such as taste, texture, and flavor
are explained in terms of the basic chem-

istry and related to concepts of rheology
and mechanics from  soft- matter physics.
Diffusion and elasticity are examined in
considerable detail; the former is ex-
plained using random walks, and the lat-
ter is outlined by a simple quantitative
calculation.

Surprisingly, the authors did not in-
clude a simplified description of the in-
termolecular interactions that lead to
thermal phase transitions in simple sub-
stances like water. That would have
helped clarify the important distinction
between the conformational phase tran-
sitions of proteins and the melting and
freezing of water. The treatment of ther-
mal physics and phase transitions in
chapter 2 would have also benefited from
a simplified overview of kinetic theory
explaining how temperature relates to ki-
netic energy. In general, readers with a
basic knowledge of physics and chem-
istry will understand and appreciate the
underlying science of the topics covered
in the book, but those who do not have
such a background may find some of the
material challenging.
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A PLATTER OF “thousand-year-old eggs,” 
a traditional Chinese delicacy made by 
preserving quail or duck eggs in a brine
made with lye, tea, and zinc.
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The history of 20th- century physics is
usually told from a Western perspec-
tive, but anyone familiar with  Bose–

 Einstein statistics, the Raman effect, or the
Saha ionization equation is at least im-
plicitly aware that it was not exclusively
 Euro- American. In The Making of Mod-
ern Physics in Colonial India, Somaditya
Banerjee, a historian of science at Austin
Peay State University, examines the lives
of the three Indian physicists who gave
their names to those discoveries: Satyen-
dra Nath Bose, Chandrasekhara Venkata
Raman, and Meghnad Saha.

Serving as a corrective to the standard
Eurocentric story, Banerjee’s book demon-
strates that the three scientists not only
laid the foundation for modern physics
in India but also earned international
renown for their significant contributions
to the  then- emerging field of quantum
physics. Indeed, despite their location on
the scientific periphery, Bose, Raman, and
Saha engaged with the leading scientists
of their time, most of whom were based
in Europe or the US. But their interna-

tional outlook never blinded the three to
political struggles at home, which drove
them to use science as a weapon in the
nationalist fight against colonialism.

Bose, for example, opposed the Raj and
wanted to avoid associating with it as
much as possible. That anticolonial sen-
timent is part of why he chose to corre-
spond with Albert  Einstein— a foreign
scientist who was not a subject of the
British  Empire— even though British sci-
entists and administrators supported
Bose’s work.

Raman had a robust network of inter-
national correspondents, although he re-
mained very much rooted in his land and
culture. Like Bose, he was close to many
leading  non- British scientists, including
Niels Bohr, Arnold Sommerfeld, and Max
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The numerous recipes included in
every  chapter— more than a hundred in
 total— are a high point of Science and Cook-
ing and serve to illustrate the scientific
concepts. Many of them instruct readers
on how to make simple yet delicious
items, including ceviche, cheese, cookies,
cakes, sauces, and beverages, that require
only ingredients and tools found in most
kitchens.

More exotic and complicated dishes,
such as chocolate eggs, black truffle gel,
and suckling pig with Riesling Pfalz, re-
quire rare ingredients and specialized
equipment. However, they could be use-
ful for restaurant chefs or demonstrations
in a laboratory classroom equipped with
liquid nitrogen, rotary evaporators, and
 temperature- controlled baths. Some of
the  far- out recipes like “old book essence”
and “ thousand- year- old eggs” are prob-
ably more fun to read than to eat, unless
you have an adventurous palette.

Science and Cooking is neither a science
of cooking book nor a textbook for teach-
ing an undergraduate science and cook-
ing course like the one taught by the 
authors. For those interested in learning
about the physics and chemistry of cook-
ing, there are more detailed books like
On Food and Cooking: The Science and Lore
of the Kitchen by Harold McGee (1984,
rev. 2004), The Food Lab: Better Home Cook-
ing Through Science by J. Kenji  López- Alt
(2015), and The Science of Good Cooking:
Master 50 Simple Concepts to Enjoy a Life-
time of Success in the Kitchen by the editors
at America’s Test Kitchen and Guy Crosby
(2012).

For an undergraduate class, Science
and Cooking could be complemented by
the videos from the authors’ online edX
course and its electronic supplement,
Course Companion: For the Science and Cook-
ing Course at Harvard (also written by
Brenner, Sörensen, and Weitz), to provide
a more quantitative approach to the un-
derlying physics.

Science and Cooking provides an enter-
taining introduction to the fascinating sci-
ence behind gastronomy and is likely to
appeal to a broad audience. Those seek-
ing to experiment with novel cooking
methods and interested in analyzing
recipes scientifically with the goal of im-
proving or modifying them will find
plenty to chew on here.

Rama Bansil
Boston University

Boston, Massachusetts
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CHANDRASEKHARA VENKATA RAMAN (second from right), with Niels Bohr (third from
left), George Gamow (far left), and others at Bohr’s institute in Copenhagen, likely sometime
in the 1930s.
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