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Abstract： 
It is well known that conventional edge elements in solving 

vector Maxwell’s equations by the finite element method will 

lead to the presence of spurious zero eigenvalues. This 

problem has been addressed for the first order edge element 

by Kikuchi by the mixed element method. In the meantime, 

higher-order methods such as the spectral element method 

(SEM), have also been proposed to solve electromagnetic 

eigenvalue problems. But these methods also suffer from the 

presence of spurious zero eigenvalues, even though these 

methods have a high convergence rate. Here we describe a 

higher order mixed spectral element method (mixed SEM) 

for the computation of eigenvalue problem of Maxwell’s 

equations. It utilizes Gauss-Lobatto-Legendre (GLL) 

polynomials as the basis functions in the finite-element 

framework with a weak divergence condition. It is shown 

that this method can suppress all spurious zero and nonzero 

modes and has spectral accuracy with analytic eigenvalues. 

Numerous numerical results are given to verify its merits. 
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