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Consider a compact set A in RF, a real-valued function V defined on A, and a non-negative function w defined on A x A. In such a setting, one can
take an n-tuple w, € A and an & > 0 and consider the weighted Riesz s-energy of w,

() Bieww,V) = Y wlzmu)le—u *+C Y Vi),
323;:-:. Tewy

where C'is a constant (perhaps depending on s, n, and A). The function V plays the role of an external field. In this paper, the authors consider a
related quantity, which they call the k-nearest neighbor Riesz s-energy, where k € M. This is defined using the same formula as (1), but the first
sum only considers pairs (z,y) for which y is one of the k nearest neighbors of z.

The new results all include appropriate hypotheses on the set A and the functions w and V. The first such result concerns the asymptotics (as
n — oo) of configurations w, that minimize the k-nearest neighbor Riesz s-energy. In particular, Theorem 1.1 calculates the limiting behavior of
this minimum and the asymptotic distribution of points in any minimizing configuration. Another result shows that the asymptotics of the
minimum energy for the k-nearest neighbor Riesz s-energy approaches that of the minimum energy for the weighted Riesz s-energy as k — co.
Additional results about separation and I'-convergence are also proven. The final section gives special attention to the special case when A is a
circle.

The proofs in the paper use methods of potential theory. The thearetical results are nicely complemented by some numerical illustrations.
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