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Transmission eigenvalues and the index of refraction 15
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Figure 1. The first eigenvalue can be detected from the far field pattern. In the
left panel we show a graph of ‖g‖L2(Ω) against k for the circle with n = 16 using far
field data computed using the finite element method. The left most peak is a good
candidate for the lowest transmission eigenvalue and is confirmed using the exact value
determined by the determinant criterion (57) and marked as a dashed line. The right
panel shows the same result for n = 4 where the lowest transmission eigenvalue has
increased markedly.
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Figure 2. Use of the two estimates of this paper to provide a lower bound for n in
the case of a circle. Here the exact value of n is varied from n = 3 to n = 20. For each
n, the lowest transmission eigenvalue is computed from (57) and the two estimates
(16) and (28) evaluated. The composite curve is the maximum of the two estimates
assuming n > 1. Clearly for low n, neither estimate works well whereas for larger
values of n, estimate (16) gives an increasing lower bound that underestimates the
true value of n by approximately 1/3.
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