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Fluctuation (Casimir) Forces and Heat Transfer

Neutral objects exert a force on one another through electromagnetic fields even if they do not
possess permanent multipole moments. Materials that couple to the electromagnetic field alter
the spectrum of the field’s quantum and thermal fluctuations. The resulting change in energy
depends on the relative positions of the objects, leading to a fluctuation-induced force, usually
called the Casimir force. The Casimir force has been the subject of precision experimental
measurements and can influence the operation of nanoscale devices. Current research efforts
include the influence of shape and material composition on the interaction of the objects,
development of new approaches to compute the interaction, effect of motion of objects on their
interaction and non-equilibrium effects where objects are kept at different temperatures, leading
to a plethora of new effects in the interaction and the technologically important effect of heat
transfer.

Within this stage (and following PhD work) we propose to study the effects (forces, heat
transfer) induced by fluctuating fields (electromagnetic, or classical thermal) that couple to
matter (macroscopic or nano-objects of various shapes, molecules, atoms). After introductory
work (stage) the focus will be non-equilibrium effects and moving objects. The research will
build on techniques (both analytical and numerical) that have been developed by our group
recently, and novel approaches to be developed (further). For a review of our recent work on
Casimir interactions and a research article on the influence of shape on these forces, see

*S. J. Rahi, T. Emig, R. L. Jaffe in Casimir Physics (Lecture Notes in Physics),
Springer; 1st Edition (2011).
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