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I FEM error investigated through 90’s.

I Dispersion error.

I Analyzed theoretically with triangles and rectangles.

I Expanded experimentally to tetrahedra and hexahedra.
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Motivation: Why triangular prisms?

I Planar structures and waveguides.

I A. Amor Mart́ın, D. Garćıa Doñoro, L.E. Garćıa Castillo, “Second-order
Nédélec Curl- Conforming Prismatic Element for Computational
Electromagnetics”, IEEE Transactions on Antennas and Propagation, vol.
64, no. 10, pp. 4384-4395, Oct. 2016.

I D. Garćıa Doñoro, S. Ting, A.Amor Mart́ın, L.E. Garćıa Castillo, “Analysis
of Planar Microwave Devices using Higher Order Curl-Conforming
Triangular Prismatic Finite Elements”, Microwave and Optical Technology
Letters, vol. 58, pp. 1794-1801, Jun. 2016.
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I 1992: Lee.

I 1994: Warren, Scott.
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I 1997: Wu, Lee.

I 2000: Ihlenburg, Babuska: O(h2p).

I 2003: Jin.
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In short...

I Unstructured triangles in 2D.

I Unstructured tetrahedra in 3D.

I Structured tetrahedra and hexahedra is not encouraged.

I What happens to prisms?

I Tensor product between triangle and segment.

Pprism
k = (Rk(T̂ )⊗ Pk (̂I ))× (Pk(T̂ )⊗ Pk−1(̂I ))
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Verification: MMS

I ∇× 1
fr
∇× u− k2

0 gru = Ψ.

I HOFEM: Monomials (xyz2,−xz2, xyz).

MMS solution Code solution

Error

I HOFEM: Planewave.
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Phase error

ς =

∫
Ω

|]Vθ
FEM − ]Vθ

MMS| dΩ∫
Ω

|]Vθ
MMS| dΩ

(1)
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Long waveguide (i)

I Length: 10λ.
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I First study about dispersion error in prisms.

I Anisotropy in the approximation by the prism.

I Not significant dispersion errors.

I Hexahedra?
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Thank you for your attention!

Analysis of Dispersion Error of Higher-Order Curl-Conforming
Prismatic Finite Element
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