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HIGGS HUNTING

PARTICLE COLLIDER

Energy scale: 1.25 x 10 eV
Permeates the Universe
% \\ and gives rise to mass in

other particles.

SUPERCONDUCTOR

Energy scale: 0.002 eV

Exists as a jiggling in the field
describing how superconducting
electrons pair up.

eV, electronvolt

Higgs, a theorist at the University of Edin-
burgh, UK, put together the idea known as the
Higgs field in 1964, he built on a theory devel-
oped a year earlier, by theorist Phil Anderson,
now at Princeton University in New Jersey, to
describe the interactions of superconduct-
ing electrons. Higgs took the idea further,
interpreting the field as a medium in empty
space that would pull on particles, giving them
mass. The Higgs bosons that made up the field
would be invisible unless the field was jiggled
in the right way, as occurs in high-energy col-
lisions at the LHC.

Varma and Littlewood identified their
superconducting Higgs in the same way, by
recognizing that a wave of slightly displaced
atoms was jiggling the superconducting field.
Now researchers are trying to extend their
catalogue of Higgs particles. At the APS meet-
ing, physicist Marie- Aude Méasson from the
University of Paris Diderot and her colleagues
reported that the mechanism by which the
Higgs was recognized in niobium selenide
did not exist in a related superconductor, nio-
bium sulphide, which lacks the wave of dis-
placed atoms. Méasson says that she wants to
find examples of other superconductors that
can produce Higgs particles. “When you only
have one example in nature you wonder if it’s
really what you think,” she says.

Other researchers are looking for examples
outside superconductors. Christian Riiegg of
the Paul Scherrer Institute in Villigen, Switzer-
land, says that his research group has produced
Higgs-like particles in an antiferromagnet, in
which the spins of atoms are opposite to adja-
cent ones. And physicist Immanuel Bloch of
the Ludwig Maximilians University in Munich,
Germany, told scientists at the APS meeting
that he has created Higgs particles in a cloud
of chilled rubidium atoms that share the same
quantum state (a Bose-Einstein condensate).
Using criss-crossing laser beams, Bloch tunes
the cloud to a transition point between the
atoms’ insulating and superfluid states at which
the Higgs particle emerges. Although the
speed of light is a factor in equations describ-
ing the particle-physics Higgs, it is replaced by
the speed of sound in Bloch’s system, which
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Physicists are looking for connections between the
cosmic Higgs boson, discovered in a particle collider,
and its tabletop cousins.

BOSE-EINSTEIN CONDENSATE

Energy scale: 4 x 1072 eV
Exists as a jiggling in the field
describing the shared quantum
state of a cloud of atoms.

ANTIFERROMAGNET

Energy scale: Up to 0.0012 eV
Exists as a jiggling in the
magnetic ordering of atomic
spin states.

means that the energy scale of the particles is
vastly smaller than that of that of the cosmic
Higgs (see ‘Higgs hunting’). This mini-Higgs,
says Bloch, is “a scaled-down version”

Research on such solid-state Higgs particles
might illuminate future directions for particle
physics, says Subir Sachdev, a physicist at Har-
vard University in Cambridge, Massachusetts,
who organized the APS session. A major disap-
pointment of the Higgs discovered at the LHC
is its apparently ‘plain vanilla’ nature. Theo-
rists had hoped for a composite Higgs that
would have pointed to the existence of other
undiscovered particles and forces. But so far
the Higgs has behaved exactly as expected,
revealing little about what might lie beyond the
standard model of particle physics, thought to
be incomplete because it doesn’t include the
force of gravity. One obstacle at the LHC is that
any undiscovered particles might decay almost
immediately after they are created, too quickly
for them to be studied. But Bloch’s version of
a Higgs particle lasts for one six-hundredth of
a second, which allows him to closely observe
details of particle decays.

Particle theorist John Ellis of CERN agrees
that the study of solid-state Higgs particles
might shed light on what lies beyond the stand-
ard model. But he notes that ideas can flow in
the other direction, too: the mathematical tools
developed by particle physicists to study strong
interactions between particles are already
being used by condensed-matter physicists
in the hope of explaining high-temperature
superconductors, in which some think that
yet more Higgs particles might be lurking.
“Maybe particle physics has given something
back,” says Ellis. m

CORRECTION

The News Feature ‘Campus 2.0’ (Nature
495, 160-163; 2013) wrongly said that
Andrew Ng went public with Daphne
Koller's machine-learning course — it was
his course. Both this course and a database
course each attracted 100,000 students not
60,000 as stated.
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