EE 522 Numerical Methods for Electromagnetics
Term Project Topics

1) Solution of the Hallen’s integral equation using the Method of Moments

Full domain, sub domain basis functions, Galerkin, point matching, other possible alternatives,

Radiation impedance and radar cross section calculations. Comparison of the methods with themselves and with the literature.

2) Solution of Laplace’s equation over an L shaped 2D region, automatic mesh generation,
FEM and FD

3) TM Scattering by a dielectric, Solution by MoM
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4) TE scattering by a PEC, Solution by MoM
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5) TM scattering by a resistive strip, Solution by MoM
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6) Determination of transmission line characteristics of a suspended substrate microstrip line,
FD and FEM, comparison of the methods
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7) Symmetric coupled lines, determination of characteristic impedance and effective dielectric constant for even and odd modes, FD and FEM, comparison of the methods
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8) Solution and comparison of rectangular and ridged waveguides, determine the first few cut-off frequencies for TM and TE modes, FD
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9) Reflection and transmisson from a dielectric slab (1D problem), time-harmonic case,
FDTD and FEM
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10) Scattering from a perfectly conducting sphere,
FDTD and MoM

11) Diffraction through a slit,
FDTD
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A report will be submitted containing

i) Description of the problem,
ii) Formulation,
iii) Description of the computer program,
iv) Computer program,
v) Typical results, (graphs and tables),
vi) Comparison of the results with the existing ones in the literature, (verification of your results),
vii) Conclusions,
viii) A diskette containing your program (you’ll make a DEMO).
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