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1 Extended Abstract

Optimal absorption based on electrophoretic (or plasmonic) resonances in lossy surrounding media have a potential
medical application in radio- or microwave heating of gold nanoparticle suspensions, see e.g., [1, 2]. The behavior
of plasmon resonances in particles of various shapes in different media is also of general scientific and technical
interest, see e.g., [3, 4]. As e.g., consider a small sphere of radius r1 (k0r1 << 1) consisting of a passive dielectric
material with permittivity ε1 and which is suspended inside a lossy dielectric background medium having permit-
tivity ε . Both media are assumed to be homogeneous and isotropic. It has recently been shown that the absorption
cross section of the small sphere can be expressed as
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and that the optimal conjugate match εo
1 =−2ε∗ is the maximizer of Cabs for ℑε1 ≥ 0, thereby defining the optimal

plasmonic resonance for the sphere in a lossy surrounding medium [2]. In our contributed talk, we will present a
general theory that is valid for arbitrarily shaped small particles suspended inside a lossy surrounding medium. In
particular, by combining the polarizability of the sphere α = 3V (ε1−ε)/(ε1+2ε) together with (1), the absorption
cross section can be expressed as
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and which is valid for an arbitrary shape having volume V and polarizability α . Consider e.g., an ellipsoid with
polarizability α j = 3V (ε1− ε)/(3ε +3L j(ε1− ε)), where the excitation electric field is aligned along the jth axis
of the ellipsoid and where L j is the corresponding geometrical factor, see [4]. The corresponding absorption cross
section (2) becomes
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and it is readily shown that the corresponding optimal conjugate match is given by εo
1 =−ε∗(1−L j)/L j, defining

the optimal plasmonic resonance for the ellipsoid in a lossy surrounding medium. Theoretical background and
numerical examples are given to illustrate the analysis. It is shown that if L j ≤ 1

2 , such as with the sphere, all the
prolate spheroids and some of the (not too flat) oblate spheroids, then the classical Drude model can be tuned to
match the optimal plasmonic resonance at some desired center frequency.
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