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I
n chapter 10 of Third Thoughts, a de-
lightful collection of essays for the gen-
eral reader, Steven Weinberg remarks,

“I generally review a book only if I think
it will give me a chance to sound off on
some issue that interests me.” I couldn’t
agree more.

Many of the book’s essays originally
appeared in the New York Review of Books,
but others are from more obscure ven-
ues or are previously unpublished. Wein-
berg often hits the nail right on the head.
In chapter 14 he writes, “It is a bad sign
that those physicists today who are most
comfortable with quantum mechanics do
not agree with one another about what it
all means.” In chapter 15, “The manned
space flight program masquerades as
science, but it actually crowds out real

science at NASA, which is all done on
unmanned missions. . . . The only tech-
nology for which the manned space
flight program is well suited is the tech-
nology of keeping people alive in space.”
And in chapter 20, “It is generally foolish
to bet against the judgments of science,
and . . . when the planet is at stake, it is
insane.” 

That we are kindred spirits is vividly

confirmed in chapter 23, where Wein-
berg says scientists “often have an expe-
rience that is deeply enlightening, and is
not granted to everyone. It is the expe-
rience of finding that you have been
wrong about something. . . . The world
has been greatly damaged by political
and religious leaders who were sure they
knew the truth.” I expressed a similar
sentiment in my 2005 book It’s About
Time: “This process of discovering that
one’s former beliefs are wrong . . . is what
makes the pursuit of science so en-
grossing. The world would be a far bet-
ter place for all of us if this joy in ex -
posing one’s own misconceptions were
more common in other areas of human
endeavor.” 

Although I often agree wholeheart-
edly with Weinberg, I do want to sound
off on one issue that greatly interests me.
It is indeed bad that physicists comfort-
able with quantum mechanics disagree
on what it all means, but I reject Wein-
berg’s conclusion that the disagreement
“may be warning us that the theory
needs modification.” He hopes for a the-
ory in which a wavefunction collapses
after measurement because “superposi-
tions of states of large things . . . suffer an
actual rapid spontaneous collapse.” 

In the dozen pages leading to that
conclusion, Weinberg repeatedly uses the
word “measurement” colloquially and
uncritically; he does not elaborate on its
meaning, even though he explains most
technical concepts. Yet measurement is
one of the most problematic terms in
quantum mechanics. John Bell famously
said that the word “has had such a dam-
aging effect on the discussion, that I
think it should now be banned alto-
gether in quantum mechanics.” In 1981
Bell wrote to Rudolf Peierls that “the
ideal instantaneous measurements of the
textbooks are not precisely realized any-
where anytime, and more or less real-
ized, more or less all the time, more or
less everywhere.” Yes indeed!

By my definition, a measurement is
any action anybody takes on the world,
and the outcome of the measurement is
the experience the world induces back
on the person who took it. This view of
measurement, called QBism by its pro-
ponents, is unacceptable to Weinberg be-
cause it incorporates “the relation of hu-
mans to nature” into “what we suppose
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are nature’s fundamental laws.” He
hopes for a physical theory that would
explain “what happens when people
make measurements from impersonal
laws that apply to everything, without
giving any special status to people in
these laws.”

Here he unwittingly puts his finger
on what I believe is the actual source of
the near-century of discomfort and dis-
agreement. There is an implicit assump-
tion, shared by almost all physicists, that
the scientist must be separated from the
science. The usual appeals to measure-
ment with classical outcomes, it seems 
to me, are unsuccessful attempts to ob-
jectify and impersonalize processes in
which an individual scientist acts on and

is reacted upon by the world. The col-
lapse of the wavefunction after measure-
ment represents nothing more than the
updating of that scientist’s expectations,
based on his or her experience of the
world’s response to the measurement.
Weinberg hopes to keep the scientist out
of the laws of nature, but our chronic fail-
ure to agree on the meaning of quantum
mechanics demonstrates the futility of
his hope.

Nor does Weinberg’s hope make
sense to me. Science is a highly devel-
oped form of human language. Embed-
ded in books and papers, it is a distilla-
tion of the communicated individual
experiences of all scientists. Why insist
that science should make no reference to

the process that has established it? The
laws of quantum mechanics are exactly
the same for everyone who uses them. In
that important sense they are entirely ob-
jective. If a scientific law involves both
the scientist and the world, it does not
mean that science can tell us nothing
about people, as Weinberg mysteriously
worries, any more than it means that sci-
ence can tell us nothing about the world.

Usually I agree with Weinberg. When
I disagree, the challenge of articulating my
dissent gives me fresh insights into my
own understanding. In both cases I find
this a stimulating and admirable book.
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A
udra Wolfe makes clear that the
meticulously researched Freedom’s
Laboratory: The Cold War Struggle for

the Soul of Science was in preparation long
before Donald Trump entered the presi-
dential race. In 2019, however, it is hard
to imagine a history of science that is
more timely than one that situates our
current political environment in the con-
text of the Cold War. 

As Wolfe notes in the epilog, the post-
2016 sociopolitical moment gave rise to
the March for Science movement, which

sought to “apolitically” defend science’s
role as “a pillar of human freedom and
prosperity.” But, as Wolfe explains in the
text that precedes that observation, the
notion that science is free from politics
has the most political of origin stories.
US intelligence organizations crafted
that message as part of anti-Communist
propaganda campaigns both at home
and abroad. In other words, March for
Science organizers who insisted that it
was possible for science to be apolitical
were in fact making themselves spokes-
people for old propaganda.

Is the propaganda wrong? Given the
dearth of history of science in science
curricula, it’s hard to imagine that scien-
tists are on the whole equipped to make
an informed assessment. To come up with
an answer, scientists will have to consult
their consciences and study difficult and
potentially embarrassing history. In that
sense, Wolfe’s text is essential reading for
both students and scientists who have
been immersed in the idea of science as
an apolitical pursuit. 

Freedom’s Laboratory is at turns unsur-
prising and terribly shocking. While it is
hardly news that the Central Intelligence
Agency and other US government enti-
ties believed in the importance of cul-
tural propaganda during the Cold War,
what caught me off guard was the sheer
number of scientists whom I recognized
and what they were up to. For example,
I knew that James Webb—for whom the
oft-delayed but promising NASA James
Webb Space Telescope is named—was a 
homophobe who went to great lengths to
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