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IMAGE: ONE APPROACH OF MAKING COMPUTERS
FASTER RELIES ON QUANTUM DOTS, A KIND OF
ARTIFICIAL ATOM, EASILY CONTROLLED BY
APPLYING AN ELECTRIC FIELD. A NEW STUDY
DEMONSTRATES THAT CHANGING THE
COUPLING... view more '
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Unleashing the power of quantum dot
triplets
Another step towards faster computers relies on three coherently coupled quantum
dots used as quantum information units

SPRINGER

Quantum computers have yet to
materialise. Yet, scientists are making
progress in devising suitable means of
making such computers faster. One such
approach relies on quantum dots--a kind of
artificial atom, easily controlled by applying
an electric field. A new study demonstrates
that changing the coupling of three
coherently coupled quantum dots (TQDs)
with electrical impulses can help better
control them. This has implications, for
example, should TQDs be used as quantum
information units, which would produce
faster quantum computers due to the fact
that they would be operated through
electrical impulses. These findings have
been published in EPJ B by Sahib Babaee
Tooski and colleagues affiliated with both

the Institute of Molecular Physics at the
Polish Academy of Sciences, in Poznan,
Poland, the University of Ljubljana and the Jozef Stefan Institute in Slovenia.

The authors study the interplay between internal electrons--which, due to electron spins, are 

localised on the different quantum dots. They then compare them with the interactions of the 

conducting electrons, which, at low temperature, can increase the electrical resistance, due to 

what is referred to as the Kondo effect. This effect can be induced by coupling one of the 

quantum dots with the electrodes.

Tooski and colleagues thus demonstrate that by changing the coupling of the quantum dot 
with the electrodes, they can help induce the quantum phase transition between entangled 

and disentangled electron states. Such variations are typically detectable through a sudden 

jump in the entropy and the spin susceptibility. However, theoretical investigations outlined in 

the paper and based on numerical renormalisation group analysis suggest that the detection 

of such change is best achieved by measuring the electrical conductance. This is because, as 

the authors show, the conductance should be different for the entangled and disentangled 

states.

###
Reference: Tooski S. B., Bułka B. R., Zitko R., Ramšak A. (2014), Entanglement switching via the 
Kondo effect in triple quantum dots. European Physical Journal B. DOI:
10.1140/epjb/e2014-41025-6

The full-text article is available to journalists on request.

For more information visit: http://www.epj.org
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