
kit will now include not just details of the measures being taken to 
safeguard and anonymize the data and descriptions of the genes 
to be tested, as originally planned, but also information about the 
ethical and legal issues surrounding genetic testing. In addition, 
the university has modified a contest that accompanies the pro-
gramme: the prize will no longer be a full genetic test conducted by a 
commercial testing company, which could be perceived as an 
endorsement of such firms, but will instead be cash. Finally, 
organizers have decided to hold off revealing the tests’ results until 
just before a lecture at which the benefits and limits of genetic test-
ing, as well as the three chosen genes, will be discussed in detail. 
They will also give an accompanying lecture on the ethical and social 
dimensions of genetic testing. And students will be able to seek 
private counselling about their results if they wish.

Although it was wise of Berkeley to make these improvements, 
concerns remain. The university contends, for example, that there 
will be no pressure on students to participate in the genetic testing. 
Not only will they be told it is entirely optional, but students — or in 
the case of those under 18 years of age, their parents — will sign an 
informed consent document. Moreover, faculty members will never 
learn which students participated and which did not. But critics still 
worry about indirect pressure: the very fact that the kits are being 
sent to all of the college’s incoming students could give them the 

impression that their participation is expected, in which case their 
choice may not feel so free.

A telling contrast in approach has been provided by Stanford 
University in Palo Alto, California, which announced a similar course 
designed for medical students shortly after Berkeley announced its 
programme. Recognizing the potential for controversy from the 
outset, Stanford officials first appointed a task force of basic scien-
tists, clinicians, legal professionals, genetic counsellors, ethicists and 
students who spent a year designing precautions against coercion 
and conflicts of interest by the institution, and working out access to 
counselling. The result is a well-thought-out programme — which 
also includes a research component designed to test a commonly held 
belief: do students truly learn better when the information presented 
to them is of personal relevance?

That said, the Berkeley and Stanford programmes are both still 
experimental. No one has all the answers to the issues they raise, 
which is why designing such curricula will involve constant refine-
ment and evolution. It is shortsighted for critics to oppose such 
endeavours on the grounds that experts don’t yet know how to inter-
pret genetic information or how to integrate it into medical care. 
That is changing rapidly — and these two programmes are only the 
beginning of a long conversation that needs to happen on campuses 
worldwide. ■

Skyrmion makeover
Celebrating the treasures of topological twists.

Sometimes a scientific idea falls into obscurity as researchers 
turn their attention elsewhere, yet contains such mathemati-
cal beauty that it is revived again and again. Such is the story of 

the skyrmion: a concept that has had several makeovers since it was 
first formulated in the late 1950s by the British physicist Tony Hilton 
Royle Skyrme.

One way to visualize a skyrmion is to imagine a sphere studded 
with arrows pointing towards its centre. Then take away the sphere, 
project the arrows onto a plane while keeping their orientations fixed, 
and admire a twisting configuration.

This texture is best defined mathematically as a ‘topological’ spatial 
feature that, like the twist in a Möbius strip, is preserved under con-
tinuous deformation. But the skyrmion turned out to be more than 
pure mathematics: in 1962, Skyrme found that it could explain how 
subatomic particles such as neutrons and protons exist as discrete 
entities emerging from a continuous nuclear field. This was a problem 
that had been worrying some of the highest-profile physicists of the 
day. In the Skyrme model it was intuitively explained by imagining 
such particles as stable geometric twists in an otherwise flat back-
ground, much like whirlpools in a mass of water. 

It was an imaginative and satisfying solution — and one that was 
overlooked for a decade or two. This was probably at least in part 
because of the advent of another big idea in particle physics in the 
1960s: quarks. It may also have had something to do with Skyrme’s 
modesty and lack of ambition to gain far-reaching acceptance for 
his ideas. 

The Skyrme model was finally embraced by particle physicists in 
the 1980s, only to be overshadowed a second time by an even bolder 
idea: string theory. In that same decade, however, an unexpected 
revival of skyrmions was already brewing, thanks to the discovery of 
a new kind of electronic system known as a quantum Hall device — 
the subject of two Nobel prizes, and the basis of a revolution in con-
densed-matter physics. Quantum Hall devices exhibit very unusual 
quantum effects, which show up as ultraprecise jumps in electronic 
current when a magnetic field is applied. 

Slowly, the understanding emerged that these quantum effects were 
best described in terms of topological features. This was a natural 
home for skyrmions and they were predicted and detected electroni-
cally in quantum Hall devices by the mid-1990s.

A flurry of activity ensued in the field. As research topics do, the 
phenomenon eventually went out of fashion — again. But in recent 
years, skyrmions have made yet another comeback. The field of con-
densed-matter physics is abuzz with excitement about topological 
states of matter in a range of systems besides quantum Hall devices. 
Moreover, there is an ambitious agenda to exploit these topological 
features for practical applications: it is thought that they hold the key 
to a whole new range of robust electronic and magnetic functions and 
possibly also to quantum computation. 

In this issue, skyrmions are vividly brought to life in the stunning 
electron-microscope images of textures of swirling magnetization 
in a magnetic material (see Figures 1e and f on page 902). After 
re-emerging from the depths of obscurity several times over, the 
spotlight is back on skyrmions. And a reader can only wonder what 
other neglected gems of mathematical ideas are tucked away in the 
literature, awaiting a creative scientist to recognize their value to the 
physical world? ■
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