
Workshop “Mathematical aspects of quantum chaos”
Atelier «Aspects mathématiques du chaos quantique»

June 2-6, 2008/2 au 6 juin 2008

Nodal lines for random eigenfunctions of the
Laplacian on the torus

Igor Wigman
Centre de Recherches Mathématiques

Université de Montréal
C.P. 6128, succ. Centre-ville
Montréal (Québec), H3C 3J7

wigman@CRM.UMontreal.CA

Abstract

We study the volume of nodal sets for eigenfunctions of the Laplacian
on the standard torus in two or more dimensions. We consider a sequence
of eigenvalues 4π2λ with growing multiplicity N → ∞, and compute the
expectation and variance of the volume of the nodal set with respect to
a Gaussian probability measure on the eigenspaces. We show that the
expected volume of the nodal set is const

√
λ. Our main result is that

the variance of the volume normalized by
√
λ is bounded by O(1/

√
N),

so that the normalized volume has vanishing fluctuations as we increase
the dimension of the eigenspace.
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