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2.5-DIMENSIONAL SIMULATION OF ELECTROMAGNETIC FIELDS WITH
TIME DOMAIN BOUNDARY ELEMENT METHOD
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In this paper, a memory reduction scheme in the time domain boundary element method (TDBEM) is presented

for numerical simulation of electromagnetic fields scattered from axis-symmetric structures with 3-dimensional

source fields (we call such simulation “2.5-dimenstional system”). In three-dimensional simulation the TDBEM

requires very large computation costs, and application of the TDBEM to practical problems in industry is almost

impossible. However, required storage memory in the TDBEM for the 2.5-dimensional electromagnetic fields can

be effectively reduced. This memory reduction scheme is applied to electromagnetic scattered fields in parabolic

and horn antennas in this paper.
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Fig.1 Configuration of matrix equation of TDBEM
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Fig.2 Rotational symmetry of boundary elements in an
axis-symmetric system
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Fig.3 Matrix element configuration
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Fig.4 Numrical model of parabolic antenna
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Fig.5 Numrical model of conical horn antenna



Dipole source

(a) Before the source ficlds are scattered by parabolic antenna (a) Before the source fields are scattered by conical horn antenna

_Dipole source -

(b) After the source fields are scattered by conical horn antenna

Dipole structure of induced surface current

(c¢) Intensity distribution of the radius component of the current (c) Intensity distribution of the radius component of the current

Fig.6 Numerical simulation results for parabolic antenna Fig.7 Numerical simulation results for conical horn antenna



