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In this talk, we will consider the response of inhomogeneous (or graded) particles in
external inhomogeneous fields. These particles are radially inhomogeneous in which the
materials properties can vary along the radius of the particles. We provide a
first-principles approach to identify the multipolar polarizability, effective responses as
well as the local field distribution of these particles. The spectral representation will
also be generalized to deal with graded particles. The analytic results will be used to
validate recent numerical approaches based on ad hoc approximation. Applications to
diverse problems ranging from ac electrokinetics of colloidal particles to EEG of grain
brains will be discussed.
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