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could be renormalized. It is now hoped 
that the Large Hadron Collider will show 
whether particle masses in nature really do 
arise because of symmetry breaking, and 
whether the Higgs or some more exotic 
mechanism is responsible. 

Close points out that the decades-long 
search for a theory of the weak force is full 
of “wrong turns, partial answers, and mislaid 
arguments”, with a liberal dash of Nobelitis. 
Glashow, sensing the prize was close, had 
an “acute” bout of it towards the end of the 
1970s, whereas Salam had a “chronic version 
spanning many years”. Close asks whether 
Salam — who, he suggests, seemed to recog-
nize the importance of symmetry breaking 
in the context of the weak force only after 
‘t Hooft’s work was published — was as 
deserving of a share of the prize as the others.  
He also asks whether Salam’s long-time 
collaborator, British physicist John Ward, 
deserved greater credit. According to 

Close, Salam and Ward had a lesser claim 
than the others. He argues that Glashow 
deserves the credit for first laying out the 
basic theory; Weinberg for incorporating 
symmetry breaking; and later ‘t Hooft and 
Veltman for putting the theory on a solid 
mathematical footing.

Other stories emerge from this mine-
field. We learn how Salam’s colleague Ron-
ald Shaw arrived first at a theory like that of 
Yang and Mills but didn’t publish. Regarding 
Higgs, Close does not say whether he would 
have a bigger claim to a Nobel than the five 
other theorists who published papers on 
symmetry breaking at around the same 
time. But he does point out that Higgs was 
the only one who explicitly refers to a mass-
giving boson in his 
paper — and hence 
deserves to have his 
name attached to it. 

Close’s history of 
the field is engaging 

and gives insight into how great theories 
are created. So it is regrettable that on the 
last page, the author inserts unnecessary 
hyperbole, claiming that discovering the 
Higgs boson may allow us to answer a ques-
tion that has so far been asked only by phi-
losophers — why is there something rather 
than nothing? 

It is hard to see how the Higgs discovery, 
or any other breakthrough in physics, will 
be able to tell us why we are here, and why 
the laws of physics are the way they are. But 
it could, as Close says, help us to under-
stand why nature’s particles and forces 
have the properties that they do. Although 
less grand than explaining our existence, 
this knowledge would be a handsome  
reward for the time and money spent  
battling infinities. ■

Edwin Cartlidge is a science writer based 
in Rome.  
e-mail: edwin.cartlidge@yahoo.com

What Technology Wants
Kevin Kelly (Penguin, 2011; $17)
The founding executive editor of Wired magazine, Kevin Kelly, looks at the 
relationship between humans and technology in a book described by reviewer 
Zaheer Baber as “original and timely” (Nature 468, 372–373; 2010). Kelly 
argues that the increasing complexity of technology means that we have less 
control over how mechanical systems evolve. Although this “technium” is 
neither alive nor sentient, Kelly warns that it may develop its own wants. 

 NATURE.COM
Frank Close reviews 
Ian Sample’s book on 
the Higgs boson:
go.nature.com/ewtcuv
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Chasing the Sun: The Epic Story of the Star 
That Gives Us Life
Richard Cohen (Simon & Schuster, 2011; £8.99) 
Richard Cohen examines why our star is studied 
and even worshipped. Douglas Gough noted that 
the book “paints a fascinating and far-reaching 
scene that incorporates nearly all aspects of solar 
phenomena” (Nature 468, 504–506; 2010).

The Moral Landscape: How Science Can 
Determine Human Values
Sam Harris (Free Press, 2011; $15)
Journalist Sam Harris argues that science can help 
us to understand moral values. Harris “eloquently 
counters the jaded pessimists who think that 
science has little to say about happiness”, wrote 
reviewer Pascal Boyer (Nature 469, 297; 2011).

I almost met Neal Stephenson once, at a 
conference in Silicon Valley, California.  
The author was sitting in a melee of  

scientists and technologists, but seemed 
oddly detached. If I had gone closer, I 
suspect I might have seen a flashing red 
‘Record’ light in the corner of one eye as he 
absorbed his surroundings for future use.

Superb attention to detail is one defining 
characteristic of Stephenson’s latest novel, 
REAMDE. A thousand-page epic, the book 
hinges on the computer virus of the title, 
but offers a panorama of developing cyber-
economies, online gaming, international 
terrorism and the flow of economic power 
from one culture to another. Stephenson 
frames the story as a series of intersections 
between the lives of techno-folk and the rest 
of the world, building a morass of foul-ups 
and misunderstandings that rings true.

The novel centres on 50-something 
loner Richard Forthrast, head of a 
successful online-gaming company 
called Corporation 9592. Already 
rich from a youth misspent back-
packing drugs into the United 
States from Canada, Forthrast is 
an aficionado of online gaming — a 
passion that has led him to create T’Rain, 
now the dominant online role-play game of 
the age.

The REAMDE virus is designed to trap 
users of T’Rain by professional — if naive 
— hackers based in China. Once it infects 
a computer, the virus (with a nod to real 
examples) encrypts stored documents and 
demands a ransom. REAMDE adds a twist. 
The ransom must be paid in virtual gold 
within the game, from where it is collected 
by the virus writers in a form of ‘gold-farm-
ing’ — a means of working within games to 
convert virtual assets into actual cash value. 

The scale of the infection disturbs the  
balance of the game: once word of huge 

caches of gold gets out, every bandit and 
warlord of the virtual world seeks to make 
it his or her own — by force.

The degree of action in this multi-threaded 
plot puts most Hollywood blockbusters in 
the shade. Stephenson’s narrative moves 
seamlessly between real and virtual worlds 
with impressive pace, and his descriptions 
of technology are accurate and believ-
able. Aside from a couple of non-catalogue 
components introduced by an MI6 agent, 
there are no ‘magic boxes’ here. The novel is  
peopled with well-drawn characters such 
as Zula, Forthrast’s software-engineer niece 

whose abduction sets the plot 

running, and Csongor, a Hungarian security 
specialist forced to survive on his wits. Add 
dangerously intelligent terrorists, darkly sinis-
ter state-security forces, grimy travel alternat-
ing with the height of luxury, and you find a 
novel in which a largely sympathetic cast of 

characters is thrown 
in at the deep end of an 
extreme environment. 

Unlike much of 
Stephenson’s writ-
ing, REAMDE is set 
in the present. But it 
shares many aspects 
of his previous work, 
such as the highly 
regarded future-based 
novel Snow Crash: a 
strong-willed young 
heroine, dramatic and 
cinematic action, and 
lots of technology. His 

writing style has developed markedly since 
his early novels, in which gleeful descriptions 
of violent mayhem occasionally verged on 
the cartoonish. The opening sequence of 

REAMDE, for example, describes a 
fraught family reunion in rural Iowa 
— with various family members 
and hangers-on seeking approval 
for their shooting skills. The group’s 

strong shared values and equally deep 
divisions come across powerfully in a 

portrayal that is reminiscent of Annie Proulx 
or, to a degree, Garrison Keillor.

There is nothing routine about this  
masterly techno-thriller. REAMDE mixes 
elements of current concern in technology 
and in society. It makes clear how far we 
have moved towards a single global com-
munications, entertainment and business 
environment, while still being bound by 
our own local cultural heritage. Stephenson 
demonstrates just how explosive that com-
bination can be. ■

John Gilbey is in the Department of 
Computer Science, Aberystwyth University, 
Aberystwyth SY23 3DB, UK. 
e-mail: gilbey@bcs.org.uk

F ICT ION

Gaming, guns and virtual gold
John Gilbey savours a fast-paced technological thriller based at the intersection  
of the real world and the cyber-universe.

REAMDE
NEAL STEPHENSON
Atlantic Books/William 
Morrow: 2011.  
912 pp./1056 pp. 
£18.99/$35
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Evolution: The First Four Billion Years
Edited by Michael Ruse and Joseph Travis (Harvard 
Univ. Press, 2011; $24.95) 
This authoritative introduction to evolutionary 
biology delves into the history and controversies 
of the field. It includes an encyclopaedic section 
covering key figures and topics — from Aristotle 
and altruism to E. O. Wilson and sociobiology.

Campaigner and educator Margaret 
Sanger was passionate: about life, her 
cause — the right of women to limit the 

size of their family — and her many lovers. 
She lived her long life in the fast lane, dying in 
1966 aged 87. Historian Jean Baker’s account 
gives all that verve its due.

Sanger’s rise to international prominence 
came against the odds. Born to a large Irish 
Catholic working-class family in upstate New 
York, she had neither educational nor cultural 
advantages. Her mother died of tuberculosis, 
and Sanger, too, had the disease, although 
apparently in her tonsils, not her lungs. Med-
ical school was beyond her means, so she 
trained as a nurse but never completed the 
course. Neither of her two marriages was con-
ventional: she hated domesticity and was fre-
quently away from home. Her three children 
were often cared for by others, although she 
did return home to hold her dying daughter. 

Sanger devoted her life to the cause for 
which she is still remembered by many, and 
vilified by some: birth control. She grew up 
knowing at first hand what the rigours of fre-
quent childbearing with little income took 
out of women, and saw many more examples 
in her brief career as a district nurse in New 
York City before the First World War. 

She and her first husband, architect Wil-
liam Sanger, moved in bohemian, socialist 
and even anarchist circles. Women’s right to 
vote was the most pressing issue among femi-
nists of the time, although many of Sanger’s 
radical friends set suffragist struggles within 
the larger social and political context. In her 
world view, all these movements paled before 
the central one: the liberation that separating 
sexuality from repro-
duction could give to 
women in particular, 
and society in general.

S a n g e r  f a c e d 

formidable problems. 
Contraception was not 
only taboo, it was ille-
gal. Under-the-counter 
methods — foams, 
caps, pessaries and 
douches — were unre-
liable and cumber-
some, although more 
effective than nothing. 
The condom, which 
was much improved 
during Sanger’s early 
career, was officially 
used only to prevent venereal disease. Absti-
nence was hardly an easy option, and the 
‘rhythm method’, which Sanger distrusted, 
was hit-and-miss. Knowledge of the female 
reproductive cycle was still rudimentary.

Despite these difficulties, Sanger believed 
that women deserved help in limiting their 
family sizes. From a small campaign to open 
a clinic to the international organizations that 
she helped to create, the legality and availabil-
ity of birth control were her abiding passions. 
This brought her into confrontation with 
the law (including time in jail), the Catholic 
Church and politicians. She also had frequent 
contact with physicians, and the peculiarities 
of US society in the early twentieth century 
meant that she needed them to run her clinics.

Physicians were exempted from some 
of the strictures of the punitive Comstock 
laws, named after Anthony Comstock 
(1844–1915), an ardent puritan who per-
suaded Congress to pass draconian prohibi-
tions on all manner of things that he deemed 
obscene. Comstock clashed with Sanger and 
many others over contraceptive devices, 
which fell within his remit as a postal 
inspector; it was an offence to send anything 
obscene through the postal service. Com-
stock went on to inspire the youthful J. Edgar 

Hoover, ensuring that the FBI continued the  
vigilance. So the gaps in the Comstock laws, 
and Sanger’s own pragmatic attitude to her 
cause, meant that birth control was medical-
ized almost from the beginning.

Baker elegantly recounts Sanger’s single-
minded pursuit of her obsession. Her account 
reminds us that there has long been a litigious 
element in US society. Substitute birth control 
with the terms stem-cell research or abortion, 
and a lot of what Baker says is uncomfortably 
topical. To her credit, she never preaches, even 
if her own modernist liberal stance is clear. 
Instead, she reveals a portrait of a complex 
woman whose heart was in the right place.

By sheer dint of will, Sanger became a 
woman of international standing and an 
inspiration to both sexes. Her vision of birth 
control became mixed with eugenic con-
cerns — common among many reformers of 
her period — but she never lost her abiding 
concern for the plight of individual women.

One could write a psycho biography of 
Margaret Sanger. She was often called a hys-
teric; her granddaughter described her as a 
nymphomaniac. Her love life, involving the 
writer H. G. Wells and several of her lawyers 
and assistants, was colourful and crowded. 
Yet such a portrait would miss the point of 
Sanger’s achievement, and Baker is wise to 
rely on the evidence to reveal her subject.

Sanger had an attractive personality and 
many friends. This was fortunate: she needed 
the rich to support her and her cause. Among 
her many rich allies was Katharine McCor-
mick, a biology graduate of the Massachu-
setts Institute of Technology in Cambridge, 
whose husband had a serious mental disorder, 
probably schizophrenia. McCormick devoted 
much of their fortune to medical research, 
and it was her friendship with Sanger that led 
McCormick to support the work of biologist 
Gregory Pincus and gynaecologist John Rock 
on hormones that prevent ovulation. Sanger 
thus lived to see what she had long wished for, 
an effective contraceptive: the pill. 

Population control still comes too low in 
global initiatives. Sanger’s career reminds us 
that many of the world’s problems originate 
because there are simply too many of us. ■

W. F. Bynum is professor emeritus of medical 
history at University College London, UK.
e-mail: w.bynum@ucl.ac.uk

MEDIC INE

Sex and freedom
W. F. Bynum applauds the life of a great educator who 
fought for parental choice.

Margaret Sanger: 
A Life of Passion
JEAN H. BAKER
Hill & Wang: 2011. 
368 pp. $35

The Evolution of Childhood: Relationships, 
Emotion, Mind
Melvin Konner (Harvard Univ. Press, 2011; $22.50)
Anthropologist Melvin Konner reveals how our 
childhood affects who we are individually and as 
a species. Morten Kringelbach described Konner 
as “an excellent tour guide to the sacred lands of 
childhood” (Nature 467, 918–919; 2010).

 NATURE.COM
Michael Sargent on 
population control:
go.nature.com/tvc5cx
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Written in Stone: Evolution, the Fossil Record, 
and Our Place in Nature
Brian Switek (Icon Books, 2011; £12.99) 
Fossil finds are revealing ever more about Earth 
and human history, explains Brian Switek in this 
accessible book. Reviewer Jan Zalasiewicz called 
it “a fine guide to the four-dimensional tapestry 
of life” (Nature 469, 32–33; 2011).

The Emperor of All Maladies
Siddhartha Mukherjee (Fourth Estate, 2011; £9.99)
In his ‘biography of cancer’, physician Siddhartha 
Mukherjee provides a new perspective on the 
disease and the people affected by it. While 
showing how modern understanding of cancer 
is leading to new tactics to control it, he also 
explores how humans fought it in the past.

Pandemic disease is a world traveller. 
This simple fact underlies much of the 
work of the Global Viral Forecasting 

Initiative (GVFI), an organization established 
and run by microbiologist Nathan Wolfe, 
which aims to predict and prevent disease 
pandemics. So it is apt that I read Wolfe’s The 
Viral Storm on a crowded airliner bound for 
Beijing, and fortunate that the book was suf-
ficiently diverting to keep me awake for 13 
hours. It is an excellent piece of scientific 
gothic, rich in descriptions of the threat we 
face from emerging viruses and how we might 
prevent them from becoming pandemic.

The book is part description of viruses 
and how they jump species to emerge in 
new hosts, part autobiography and part 
advertisement for the GVFI. Wolfe discusses 
viral natural history and the history of past 
pandemics, splicing in references to his 

research trips to the developing world. His 
clear message is that humans are entering a 
new pandemic age, fuelled by such factors as 
the rise in global travel, urbanization, defor-
estation and changing agricultural practices, 
all of which increase the likelihood of human 
exposure to animal species that carry poten-
tially deadly viral infections.

In this connected world, new viruses are 
able to spread quickly, perhaps with dev-
astating effect. “A storm is brewing,” says 
Wolfe, and science must retool to meet this 
pandemic threat. That will mean increased 
surveillance of potential reservoir species, 
the deployment of new technologies that can 
quickly identify the infectious agent respon-
sible for a disease outbreak, and the use of 
social-networking media to track cases of 
human infection in real time.

Wolfe’s arguments are general ly 

V IROLOGY

Pathogenic passengers
Edward C. Holmes welcomes a robust account of how 
viruses emerge and how pandemics can be prevented.

convincing, particularly on the science of 
viral surveillance and the part that social 
media might play in this; the next pan-
demic will doubtless be both televised and 
tweeted. Yet he overgeneralizes at times — for 
example, when stressing the role that hunt-
ing, by exposing humans to diverse animal  
species, has in viral emergence. Hunting 
may be responsible for the emergence of 
only a small number of human infections — 
although these include HIV, which ignited 
the current interest in emerging viruses and 
may have entered humans through the con-
sumption of infected ‘bush meat’. Some over-

exuberance should be 
forgiven, as Wolfe has 
a gift for conveying 
the thrill of scien-
tific research, writing 
with both gusto and 
panache. 

His most provoca-
tive claim is that it is 
possible to predict 
which diseases will 
emerge in the future. 
This has been called 
the holy grai l  of 
research into infectious 
disease, and has  

The Viral Storm: 
The Dawn of a New 
Pandemic Age
NATHAN WOLFE
Allen Lane/Times: 
2011. 320 pp. 
£14.99/$26
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Where Good Ideas Come from: The Seven 
Patterns of Innovation
Steven Johnson (Penguin, 2011; £9.99)
Good ideas, says writer Steven Johnson, are 
rarely produced by lone geniuses. Innovation 
more often grows out of a network of minds, he 
argues. Universities offer the best chance for 
breakthroughs as they lack market pressures.

Imagine sitting down at your computer 
each morning and choosing what to 
work on from a list of problems submit-

ted by scientists from around the world. The 
requests cut across academic boundaries, 
yet have been selected with you in mind 
as the person best qualified to solve them. 
What would such a system achieve? What 
would your career be like as a consequence?

This scenario is the vision of writer and 

quantum-computation expert Michael 
Nielsen. In 2007, he announced on his blog 
that he felt he could have more impact by 
developing new scientific tools than by 
pursuing his physics research. Reinventing 
Discovery, his thought-provoking call to 
arms, suggests he was right. 

Nielsen is convinced that, as a result of 
our growing ability to share information 
and ideas, we are living through a revolution 

TECHNOLOGY

The inspiration 
exchange
Chris Lintott assesses an idea that unites individual 
scientific expertise with collective intelligence. 

attracted considerable research funding. 
Although ‘prediction’ is an enticing word, 
how it will be done is vaguely described at 
best. In Wolfe’s research programme, predic-
tion seems to involve fine-scale surveillance 
— for instance, through increasingly high-
tech surveys of viral biodiversity in potential 
reservoir species, the monitoring of unusual 
animal die-offs, and the minute-by-minute 
screening of Google trends, Twitter and 
mobile-phone data.

Gathering such data is laudable, but still 
more reactive than predictive. In reality, 
accurate prediction faces challenges that 
could prove insurmountable. A novel virus 
discovered in a potential reservoir species 
may not replicate in human cells; a virus that 
replicates in human cells may not transmit 
between humans; and a variety of epidemio-
logical processes dictate that even if such a 
virus is able to transmit between hosts, it 
may not spread through a population. Pre-
dicting viral emergence therefore requires a 
difficult, and perhaps unattainable, synthesis 
of genetics and epidemiology. 

I believe that this fad for prediction  
presents a greater danger: that we establish 
expectations so unrealistic that they are met 
with inevitable failure, in turn undermin-
ing public confidence. Another unwelcome 
consequence, in my view, is the diversion of 
research funds from basic biological studies 
of viral emergence — such as defining the 
relationship between a virus and its host-cell 
receptor — to more speculative programmes, 
such as predicting future viral evolution.

Wolfe has become the public face of emerg-
ing disease. This enjoyable, well researched 
and thought-provoking book shows that he 
has a clear vision of how pandemics occur 
in human populations and the part he 
might play in their prevention and control. 
Although it is not clear what the coming years 
will hold, one safe prediction is that Wolfe will 
have a lot more to say. On the evidence of this 
book, he is worth listening to. ■

Edward C. Holmes is a professor in the 
Department of Biology, Pennsylvania State 
University, University Park, Pennsylvania 
16802, USA, and the Fogarty International 
Center, National Institutes of Health, 
Bethesda, Maryland 20892, USA.
e-mail: echolmes@psu.edu

The Arsenic Century: How Victorian Britain was 
Poisoned at Home, Work, and Play
James C. Whorton (Oxford Univ. Press, 2011; £9.99) 
Arsenic in the nineteenth century was ubiquitous 
— stored in kitchens as a rat killer, or used to 
dye sweets, candles and gloves. Historian James 
Whorton shows how its deadly past resonates 
with the environmental poisonings of today.

3 2 0  |  N A T U R E  |  V O L  4 7 8  |  2 0  O C T O B E R  2 0 1 1

BOOKS & ARTSCOMMENT

© 2011 Macmillan Publishers Limited. All rights reserved



Leonardo’s Legacy: How Da Vinci Reimagined 
the World
Stefan Klein (Da Capo Press, 2011; $16) 
Leonardo da Vinci designed a working robot, a 
heart valve and weapons. Science writer Stefan 
Klein analyses aspects of the artist’s scientific 
genius, from well-known projects such as his 
flying machine to other, more obscure inventions.

Internet Alley: High Technology in Tysons 
Corner, 1945–2005
Paul E. Ceruzzi (MIT Press, 2011; $14.95) 
Historian Paul Ceruzzi uncovers the story of the 
hub in Virginia from where much of the Internet is 
managed and governed. “Ceruzzi chronicles the 
evolution of Internet Alley astutely and accurately,” 
wrote Joel Shurkin (Nature 452, 533; 2008).

in how knowledge is 
constructed. He argues 
that, just as the wide-
spread adoption of the 
scientific method in 
the seventeenth cen-
tury made discovery 
a realistic aim for any-
one who could devise 
the right experiment, 
so the rise of data-
driven discovery will 
transform the ability of 
the average scientist to 
contribute. Although 
there is room for the 
lone genius, the rest of 

us need all the help we can get.
Researchers should take advantage of the 

emergence of this collective intelligence to 
tackle more difficult problems, Nielsen sug-
gests. In one chapter (on which I gave feed-
back), he describes a variety of web-based 
‘citizen science’ and other case studies to 
marshal his points. Some have research as 
their goal, such as my Galaxy Zoo project 
(www.galaxyzoo.org), which enlists the 
public’s help in classifying galaxies, and 
the collaborative mathematics carried out 
by participants in the Polymath projects 
(www.polymathprojects.org). But a strength 
of Nielsen’s book is that many more of the 
examples come from beyond academia.

For instance, a virtual game of chess in 
1999 pitted the then world champion Garry 
Kasparov against ‘the world’, as represented 
by the votes of some 50,000 online par-
ticipants. It was more keenly fought than 
expected. The game hinged on a critical 
move by ‘the world’ that was proposed by 
US women’s champion Irina Krush. Moving 
the black queen to fork two pawns, Krush 
exploited her knowledge of a previous situ-
ation she’d studied to open up a novel posi-
tion. She wasn’t in Kasparov’s league, but she 
had the ability and knowledge to exploit the 
situation in which her team found itself.

This idea of micro-expertise underlies 
Nielsen’s vision of networked discovery. If 
enough people are exposed to a problem, he 
explains, the odds of one of them having the 
special insight or analytical ability needed 
to solve it increases, and so does the speed 
of discovery.

The key is that, as with Krush, the right 
person is faced with the right problem at the 
right time. What links the successful case 
studies in the book is that each has a system 
for directing the attention of the multitude 
of participants. Posts on the Polymath blog, 
for example, are structured so that each 
contains only one insight, making it easier 
to direct your contributions. It is this sort 
of systematic focusing of attention that 
moves us beyond the traditional ‘wisdom of 
crowds’ to a more powerful and subtle col-
lective intelligence, capable of solving even 
complex problems.

It is tempting to rail against the lack of 
romance in Nielsen’s collective vision, but a 
division of labour has been under way in sci-
ence for decades. Many scientists are happy 
to leave the creation of large data sets to those 
who specialize in it: modern astronomers, 
for example, are more likely to write a data-
base query than to visit a telescope. Last year 
saw the launch of ScienceExchange.com, 
which allows professional labs to sell their 
spare experimental capacity in a market  
tailored to that commodity. An exchange for 
inspiration, or at least for mental capacity, 
may not be far behind.

In a plea for an “open science imperative”, 
Nielsen argues that scientists need to do 
more than swap data and code. They need 
to share speculative thoughts — including 
half-finished ideas and open questions. 
Some are already doing this: take Rosie 
Redfield’s open-resource blog chronicling 
her microbiology experiments and bench-
based musings from her lab at the University 
of British Columbia, Canada (see go.nature.
com/ae82wp). But it is still a lonely endeav-
our, and until a substantial number of lead-
ing researchers take the plunge, it is likely to 
remain so.

Nielsen ends simply, with the suggestion 
that we all try openness. The lack of a step-
by-step programme for the revolution comes 
as a disappointment, but it is to his credit 
that he convinces us that radical change is 
a real possibility. Reinventing Discovery will 
frame serious discussion and inspire wild, 
disruptive ideas for the next decade. ■

Chris Lintott is an astrophysicist at the 
University of Oxford, UK. 
e-mail: cjl@astro.ox.ac.uk

Reinventing 
Discovery: The 
New Era of 
Networked Science
MICHAEL NIELSEN
Princeton University 
Press: 2011. 280 pp. 
$24.95, £17.95
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Brain Storm: The Flaws in the Science of Sex 
Differences
Rebecca M. Jordan-Young (Harvard Univ. Press, 
2011; $19.95)
Rebecca Jordan-Young reviews the research on 
supposed differences in male and female brains, 
arguing for more rigour. Virginia Valian called it “a 
welcome corrective” (Nature 470, 332–333; 2011).

Wrong or right, we are constantly 
making choices. Decision-mak-
ing is not just about choosing 

careers, political representatives or the per-
son you want to share your life with. Most 
of the time it is deciding where to put your 
foot as you take your next step, when to take 
a bite of your sandwich or whether to scratch 
that itch on your shoulder. Over your life-
time, you make trillions of decisions, mostly 
remaining unaware of doing so. 

Two books examine different aspects 
of how we make judgements and choices.  

Psychologist Daniel Kahneman, a pioneer 
in the science of decision-making who won 
the 2002 Nobel prize in economics, sees the 
workings of the mind as the interaction of 

two systems, conscious and unconscious, that 
are continuously at play. In Thinking, Fast 
and Slow he shows why his ideas shook the 
existing model of rational decision-making.  
In Who’s in Charge?, cognitive neurosci-
entist Michael Gazzaniga tackles a related 
question: given the range of automatic 
and deliberative factors that underlie our 
choices, why do we feel so in control when 
we make them? 

The books complement each other beau-
tifully. Kahneman provides a detailed, yet 
accessible, description of the psychologi-
cal mechanisms involved in making deci-
sions. Gazzaniga descends into the neural 
circuits that underpin those mechanisms. 
There are instructive contrasts too. Kahne-
man focuses on practical dimensions of the 
choice ‘machinery’, such as the role of atten-
tion, where biases come from and ways of 
avoiding judgement errors. Gazzaniga, 
meanwhile, attempts to understand inherent 
philosophical issues, such as the roots and 
nature of consciousness and free will. Both 
books deliver an up-to-date review of the 
research in psychology and neuroscience. 

Kahneman proposes a dual scheme for 
decision-making in the brain. System I is 
fast, effortless and intuitive, whereas Sys-
tem II is more deliberative and logical, and 
consequently slower. Both operate continu-
ously while we are awake, with System I as 
the default controlling our actions, and Sys-
tem II monitoring and activating whenever 
System I runs into difficulty. An experienced 
driver, for example, will drive ‘on autopilot’ 
until they reach something unexpected, such 
as a detour. They will then need System II 
to find their way through unfamiliar streets.

Neither system, Kahneman shows, is 
foolproof on its own. You can suppress your 
intuitions but cannot turn them off at will: 
that is why errors of System I occur. But Sys-
tem II is too slow to be efficient for making 
routine decisions.

Discoveries regarding these two systems 
— their motivating factors, limitations, 
operating principles and the interplay 
between them — have had an impact on dis-
ciplines ranging from psychology and eco-
nomics to law and philosophy. Kahneman, 
through his work on how life satisfaction 
affects decision-making, has contributed 
to the development of positive psychology 
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Capturing free will
Jacek Debiec enjoys two complementary books charting 
the psychology and neuroscience of decision-making. 

Thinking, Fast and Slow
DANIEL KAHNEMAN
Allen Lane/Farrar, Straus and Giroux: 2011.  
512 pp. £25/$30

Who’s in Charge? Free Will and the Science 
of the Brain
MICHAEL S. GAZZANIGA
Ecco: 2011. 272 pp. $27.99, £18.24

The Mind’s Eye
Oliver Sacks (Picador, 2011; £8.99)
A tumour led neurologist Oliver Sacks to lose his 
stereoscopic vision, prompting him to study other 
visual disorders and their effects on people. He 
reveals “the complex roles of sight in human life 
and the constitution of personal identity”, wrote 
Steve Silberman (Nature 467, 1036–1037; 2010).

3 2 2  |  N A T U R E  |  V O L  4 7 8  |  2 0  O C T O B E R  2 0 1 1
© 2011 Macmillan Publishers Limited. All rights reserved


	New in paperback



