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EXOTIC MATTER

REVIEW
176 The enigma of supersolidity
5. Balibar

A ‘supersolid’ is a material that can be both solid and a superfluid at the same time — part of
its mass can flow without friction whereas the rest remains solid. The theoretical possibility
that such an enigmatic state of matter might exist has been around for more than four
decades, and recent experiments on helium seem finally to confirm that supersolidity is a real
phenomenon. But the precise origins of this phenomenon are still very much a mystery.

PERSPECTIVE
183  Superconductivity gets an iron boost
1. Mazin

The recent discovery of superconductivity in a series of iron-based materials is at odds
with the ‘rules of thumb’ adopted by physicists in their search for new high-temperature

£ Bring together a large number superconductors. These guiding principles may now need to change.

- of particles and they can order

- themselves in unusual ways. This can REVIEW

- giverise to emergent phenomena that 187  Non-Abelian states of matter

- cannot be understood solely in terms A.Stern

'l}:'f:FfFHé interactions that rule atthe b Elementary particles, such as electrons and photons, are either fermions or bosons, and this

- microscopic level — atheoreticaland determines their well-understood quantum statistical behaviour, But the collective behaviour
- experimental playground for physicists of ensembles of these fundamental entities can yield new particle-like excitations (termed

-~ inwhich the maxim ‘more is different” ‘quasiparticles’) that behave as neither fermions nor bosons. There is an ongoing quest to
 holdstrue in particularly striking ways. realize one particularly exciting class of quasiparticle: so-called non-Abelian states, whose
o s ! exotic quantum statistical properties make them attractive candidates for constructing a
guantum computer.

PERSPECTIVE

194  The birth of topological insulators -
1. E. Mopore
Recent years have seen the emergence of a new class of electronic material, the topological
insulator. The ordering of electrons within these insulators exhibits an unusual knotted
geometry. But such knots are essentially ‘cut’ at the surface of a topological insulator, yielding
exotic metallic states that could lend themselves to applications in spintronics and quantum

computing.

REVIEWS

199  Spin liquids in frustrated magnets
L. Balents

: S : When the geometric (typically triangular) arrangement of localized magnetic moments
e -ﬁ‘«:simﬁiified reﬁr;esént-ation SR is s.uc_h that the energ_etic:?rll:-.-r favoured nrfentatin_ns !E:f neighbnuring spins cannot al! be
e manEoral Slectraric bane satisfied, the system is said to be 'frustrated’. This gives rise to the theoretical possibility of
;._';E_.‘Er'uctur_eof_a topological insulator, p. 195. : a quantum spin liquid: a network of spins, the orientations of which will continue to fluctuate
SR S : ; - even at absolute zero. The ongoing experimental search for this exotic state of matter has
brought to light some intriguing spin phenomena along the way.

209 Electron liguids and solids in one dimension
V. V. Deshpande, M. Bockrath, L. |. Glazman & A. Yacoby
The behaviour of electrons in bulk metallic systems lends itself to a simple description,
encapsulated in the well-known Fermi liquid theory. But such a description breaks down
when these electrons are confined to narrow channels (such as in nanowires and nanotubes),
providing fresh challenges to both theory and experiment.
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Induced pluripotent
stem cells restore
telomere elongation
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Transcription-independent ARF regulation in oncogenic stress-mediated
p53 responses

D Chen, 1 Shan, W-G Zhu, J Qin & W Gu # doi:10.1038 /nature08820
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|Chungetal #doi:10.1038/nature08827
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Arabidopsis

V Olmedo-Monfil etal. » doi:101038/nature08828
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