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condensate; formed by two-dimensional 
exciton polaritons in a semiconductor 
microcavity (Fig. 1a). Exciton polaritons are 
quasiparticles with the mixed characteristics 
of a photon and an electronic excitation (an 
exciton). They have integer spin and a very 
small effective mass, which leads to effective 
condensation at a relatively high temperature7. 
The polariton lifetime is only about 10 ps, but 
it has been argued that this is long enough 
for a quasi-thermalized steady state to form. 
The momentum, energy and spin state of 
the polaritons can be imaged in direct space 
via the distribution and polarization of the 
photons they emit on decay.

The wavefunction of the polariton 
condensate can be described by an effective 
field of spins interacting with a controllable 
effective magnetic field. Hivet et al. have 
arranged their experiment to create a one-
dimensional effective spin field transverse 
to the direction of polariton flow. Structural 
defects in the path of the flow create stable 
‘half-soliton’ textures, which correspond to 
monopoles in the effective spin field. The 
drift and acceleration of these monopoles in 
response to the effective magnetic field have 
been observed in real time.

The ‘polariton monopoles’ obey the 
one-dimensional Coulomb law (hence they 
are confined), but as their effective mass is 
negative, like charges attract and unlike ones 

repel. This dimensionality and force law 
means they are not very much like electric 
charges or spin-ice monopoles. Perhaps they 
more closely resemble transverse domain 
walls in ferromagnetic nanowires, where 
the magnetization field is monopolar far 
from the wall. Such magnetic textures have 
been considered as elements for future logic 
devices8, hinting at a far-off application for 
polariton monopoles. In this regard polariton 
monopoles have at least one huge advantage 
over their rivals: owing to their photonic 
component they are extremely fast, with 
velocities approaching the speed of light. 
The magnetricity in spin ice9 and even the 
motion of domain walls10 is painfully slow in 
comparison (Fig. 1b).

Hivet et al.’s result mirrors recent work 
on artificial spin-ice arrays11 that shows how 
nanotechnology can be a powerful tool with 
which to construct topological defects12 in 
effective spin systems. However the monopole 
epithet may be over-used. Dirac monopoles 
are mathematically beautiful objects, and the 
monopoles in real spin ice are almost pristine 
analogues of electric charges, whereas in the 
case of polaritons, as in artificial spin ice, the 
analogy is looser.

On the other hand, we should not consign 
the best ideas of physics, such as Dirac’s “new 
idea”1 about monopoles, to become dusty 
old museum pieces. Instead, we should be 

continually trying to articulate them using 
our modern tools, even if this means allowing 
our cherished concepts to evolve and even 
alter their meaning. In this way physics will 
not stagnate but instead it will continually 
develop, and remain relevant to the 
technology of the future. Hivet et al.’s result 
is (almost literally) a shining example of how 
this may be achieved. ❐
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Charged particles passing through a 
dielectric medium faster than the speed of 
light in that medium produce radiation at 
wavelengths from ultraviolet to visible — 
a kind of sonic boom for light, known 
as Čerenkov radiation. First detected 
by Pavel Čerenkov in 1934, the origin of 
this light was explained theoretically by 
Igor Tamm and Ilya Frank, and all three 
shared the Nobel Prize in Physics in 
1958. Now Čerenkov-radiation detectors 
have applications in nuclear engineering, 
astrophysics and particle-physics 
experiments, such as Super-Kamiokande 
in Japan, which uses 50,000 tons of water 
and 13,000 photomultiplier tubes to pick up 
Čerenkov radiation from neutrinos.

Shenggang Liu and colleagues have, 
however, uncovered a new type of Čerenkov 
radiation (Phys. Rev. Lett., in the press). On 
the surface of a nanometre-thick metal 
film on a dielectric substrate, a uniformly 
moving bunch of electrons can excite 
electromagnetic surface waves — so-called 

Light from ripples
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surface polaritons — which ripple along 
the metal/dielectric interface. The surface 
polaritons propagate faster than the speed 
of light in the dielectric substrate and so 
Čerenkov radiation is emitted, its frequency 
adjustable by tuning the intensity of the 
electron beam.

Liu et al. suggest that this Čerenkov 
radiation from surface polaritons could 
be exploited as a tunable miniature light 
source. They calculate that radiation from 
ultraviolet to visible wavelengths and with 
a high power density could be generated, 
depending on the electron beam energy 
and current density. The choice of dielectric 
material and metal film is also important, 
and the authors have investigated two 
different structures: a dielectric material 
sandwiched between two thin metal films, 
and a cylindrical dielectric core surrounded 
by a thin metal film, which generates two-
colour light.

A surface-polariton Čerenkov-radiation 
light source would have potential for on-
chip integration, and hence widespread 
application. It is a welcome surprise, indeed, 
that the same physical phenomenon could 
prove valuable for both detectors and 
sources of light.
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