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The Smallest Rings of Electricity

In most quantum systems, an electron in the
ground state has no preferred direction, as in
the spherical "1s" orbital of an electron in a
hydrogen atom. But adding a magnetic field
can change that. An electron confined to a
wire ring in a magnetic field zips around at high
speed in only one direction, even in its lowest
energy state. This effect has now been
verified in the 6 March PRL, using the smallest
rings ever to support measurable currents.
Only 50 nm across, the rings act like pure
quantum systems of one or two confined
electrons, allowing researchers to study the
behavior of electrons in a new and controlled
way. They may also lead to digital data
storage devices in the future.

Phys. Rev. Lett. 84, 2223 (2000)

Quantum dots are microscopic, carefully Round and round she goes. These
tailored regions of a semiconductor surface in - 50-nm-diameter rings can each host a
which researchers have learned to precisely  single circulating electron in a pure
control the number of electrons and observe a quantum state, easily controlled by
range of quantum effects. Some hopeto use  magnetic fields and voltages on

them to store bits in future quantum nearby plates. They allow studies of
computers. One way to make many dots at  electrons under idealized conditions
once is to spray two atomic layers of INAs on  that were not previously available.

a GaAs surface. Surface tension forces the

InAs into beads, like water droplets on a well-waxed car, forming as many as 1011
so-called self-assembled quantum dots. Axel Lorke and his colleagues at the Ludwig
Maximilians University in Munich and collaborators at the University of California in
Santa Barbara (UCSB) managed to make rings from such structures by capping the
dots with a 1-nm-thick layer of GaAs and waiting a minute, as surface tension and other
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