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many popu-
lar science books on the histori-
cal and scientific legacy of Albert
Einstein’s general theory of rela-
tivity, a gap exists in the literature
for a definitive, accessible history
of the theory’s most famous off-
shoot: black holes. When asked for
a good introduction to the strange
regions of space-time that nothing,
not even light, can escape from, one
might mention Stephen Hawking’s
A Brief History of Time. However,
while this text is highly accessible, it
primarily focuses on the search for
quantum gravity, with black holes
playing a smaller role. Meanwhile,
Kip Thorne’s Black Holes and Time
Warps is all about black holes, but
makes a rather demanding read;
although it can be compelling for
physicists or serious enthusiasts, it is
perhaps too long and technical for a
mainstream lay audience.

In Black Hole, the science writer
Marcia Bartusiak aims for a discur-
sive middle ground, writing solely
about black holes at a level suitable
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for both high-school students and
more mature readers while also giv-
ing some broader scientific context
for black-hole research. Her text
works harder than most to straddle
the fence between popular-science
exposition and history of science.
Instead of simply developing the
scientific theory and accessorizing it
with historical facts, Bartusiak puts
forward a thesis about the intimate
relationship between the accept-
ance of general relativity and the
acceptance of black holes by the
physics mainstream.

One of the pleasures of Bartusiak’s
book is her careful word choice and
the exquisitely clear explanations of
the science involved at every point in
the story. Bartusiak holds a faculty
appointment in a science writing pro-
gramme, and thisis strongly reflected
in Black Hole. Her words are a power-
ful riposte to the suggestion that writ-
ing for a popular audience requires
specious oversimplifications of the
science at play or repeated use of the
same analogies over and over again.

k holes saved relativity

Bartusiak invents some novel ways to
describe physics, which is a helpful
contribution not only for lay readers
but also for scientists looking for new
ways to communicate their research.
I enjoyed her penchant for unusual
phrasing — for example, in describ-
ing black holes as “wackily weird” in
the preface.

Though the first few chapters on
the early history of the idea of black
holes are somewhat lethargic, the
writing bursts into life when she
introduces supernovae — stars that
have exploded at the end of their lives
— to the story. Her account of Fritz
Zwicky’s thought process as he devel-
oped the first rudimentary under-
standing of how a supernova might
occur provides a useful lesson about
how creativity — an often-ignored
quality —isrequired to succeed in sci-
ence. By connecting ideas from two
seemingly disparate areas of physics,
Zwicky used imagination rather than
algorithm to develop a new and ulti-
mately profound idea.

In some ways, Black Hole suc-
ceeds as a history of science book.
The main text de-emphasizes dates,
improving the book’s accessibility,
while Bartusiak has added a helpful
timeline at the back for the curious
reader. However, her dedication to
readability can prove frustrating
for readers looking for a more open
interpretation of historical events.
For example, in describing a famous
incident where the British astrono-
mer Arthur Eddington rejected
Subramanyan Chandrashekar’s
proposed minimum mass for white-
dwarf stars, Bartusiak’s account of
what happened between Eddington
and the Punjabi-born “Chandra”
significantly neuters the story in a
way that seems designed to make
readers comfortable, at the expense
of truly capturing what happened.
This part of the story is best read in
tandem with Arthur I Miller’s book
Empire of the Stars, which describes
Chandra’s feeling that racism was
a factor in Eddington’s behaviour,
and also shows the extreme impact
that this rejection had on Chandra’s
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psychological wellbeing for the rest
of his life.

Bartusiak does, ultimately, won-
der whether things might have been
different if Eddington had cham-
pioned Chandra’s idea instead of
eviscerating it. She answers in the
form of a quote from the physicist
Werner Israel, who says that the cul-
ture was simply not ready to accept
black holes. But there’s another
question that Bartusiak fails to ask,
which is this: What compelling dis-
covery might Chandra have made
had he not felt so discouraged that
he stopped working on black holes
for decades? Einstein himself was
a staunch anti-racist, so I doubt he
would object to us asking this ques-
tion 100 years after the advent of
general relativity, in an era when
“diversity” has become a buzzword.
Bartusiak misses an opportunity to
reflect on the lessons old mistakes
ought to teach us about the impact
of discrimination on the scientific
mission today.

More broadly, Black Hole was, at
times, an uncomfortable read for a
theoretical cosmologist. One of the
book’s central theses is that accept-

Bartusiak misses
an opportunity to
reflect on lessons
old mistakes

ought to teach us

ance of general relativity was predi-
cated entirely on the community’s
belief that black holes were a phe-
nomenon worth investigating. In this
particular telling of general relativ-
ity’s history, the dramatic competi-
tion to accurately measure Hubble’s
constant (which lasted for more than
half a century) never figures into the
conversation, even though it hap-
pened simultaneously in some of the
same research centres as the black-
hole story.

Perhaps Bartusiak is correct, and
general relativity would have died
out as aresearch area had it not been
for the renewed interest generated
by black-hole-related discoveries.
But Black Hole never makes a truly

compelling case for this idea, in part
because Bartusiak circumscribes the
storytelling to leave out any true men-
tion of cosmology research. Had this
been properly accounted for, the the-
sis that black holes were simply more
important to the theory’s long-term
viability might be more believable.
Black Hole ends without fully mov-
ing into the modern era of black-hole
exploration, where intersections
with other areas of research, such
as cosmology and galaxy formation,
are ever-growing. The community
has changed, too, with more mem-
bers of under-represented groups
participating in black hole research,
although almost none are mentioned
in the book. Ultimately, though, Bar-
tusiak’s work fills a much-needed
gap in the popular-science literature
and provides an excellent introduc-
tion for non-experts to the science of
black holes, even if it does not com-
pletely succeed at capturing the his-
torical arc of black-hole exploration.
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URL: www.mub.eps.manchester.ac.uk/
nuclearhitchhiker

So what is this site about?

Nuclear Hitchhiker is a blog and podcast with

an ambitious goal: to “educate and inform the
public as to how nuclear energy, as well as
radiation and other related issues, affect all of
us”. It's run by members of the Centre for Doctoral
Training in Nuclear Fission/Next Generation
Nuclear, a partnership between the universities
of Manchester, Lancaster, Leeds, Liverpool and
Sheffield, and its organizer, Mark Williams, says
he aims to make the blog “an honest resource
for people to learn about nuclear”. Williams is a
PhD student - his research is on using uranium’s
luminescence properties to characterize how it
interacts with geological samples — and since he
took over from the site’s founder (Matt Gunther,
now a science correspondent for Chemistry
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World) in 2014, he has been building a list of
contributors with expertise in various issues
related to nuclear science, engineering and policy.

What are some sample topics?

The blog focuses on a different area each month.
So, for example, November 2015 was mostly
about renewable energy; posts in December
concentrated on nuclear waste disposal; and
the first posts of 2016 have zeroed in on the
controversial (and highly topical) question of the
UK'’s Trident nuclear deterrent. Now and then,
there are some special “guest posts” — most
recently from photographer Ceri Provis-Evans,
who contributed a poignant and informative
photo essay on his recent trip to Chernobyl,

in Ukraine.

Why should I visit?

The nuclear blogosphere is a crowded place,

and for certain topics within it, better and more
detailed sites do exist. Among the websites
profiled in past editions of this column, Alex
Wellerstein’s Restricted Data (April 2015 p41)
should be everyone’s go-to blog for historical

info about nuclear weapons programmes, while
Gail Marcus continues to write authoritatively on
recent (particularly US) industry developments in
Nuke Power Talk (October 2010 p56). That said,
the multi-authored, student-run nature of Nuclear
Hitchhiker makes it an interesting new voice in
this community, giving it the freedom — and the
ability — to explore a wide range of issues from

a variety of perspectives. Its strong focus on UK
nuclear issues will also appeal to many readers
in Physics World's home country, thanks to
short, snappy posts about, for example, Britain’s
nuclear deterrent (which different contributors
argue the case for and against) and its lack of a
geological depository for nuclear waste (which
another contributor, David Mills, believes “could
be considered reckless”).

Can you give me a sample quote?

From a December 2015 post by Osman Aden:
“Public perception of nuclear waste is hindering
its safe storage. In 2013 Cumbria’s council
vetoed [UK] government plans to locate a
suitable waste storage site in the area and
recently, the government-owned Radioactive
Waste Management agency admitted that there
was a ‘nuclear dread’ for people unfamiliar with
nuclear waste. Greater consultation with local
communities is required to change this. However,
the recent vote to allow the government to force
local communities to accept waste dumps
undermines any collaboration; the secretary

of state for energy can now choose suitable
locations for waste storage and have the final
say on their use. Instead of strong-arming local
communities to store our waste against their
wishes, surely a greater share of knowledge

is needed and a better partnership should be
formed with the public to allow communities to
be more familiar with the risks and necessities
surrounding nuclear waste storage?”
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