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Abstract: We consider the problem of determining upper bounds on the growth of LP norms of
eigenfunctions of the Laplacian on a compact Riemannian manifold. After an introduction to the prob-
lem, we will discuss recent works of C. Sogge and the speaker with C. Sogge relating such growth to
mass concentration in frequency dependent tubes about geodesic segments. The latter can be viewed as
generalizations of the classical Kakeya-Nikodym averages over tubes, which appear in the study of the
Fourier restriction problem. We then show that the results in these works yield improved LP bounds for
manifolds with nonpositive sectional curvatures, extending a result of Sogge-Zelditch to higher dimen-
sions.



