
Tutorial starts with some general aspects of computational electromagnet-
ics and electromagnetic compatibility (EMC). The introduction also outlines 
some well-established analytical and numerical methods.

First, a crash-course on the theory of thin wire antennas will presented and 
related numerical solution methods for various integral equations in both 
frequency and time domain will be presented. Computational examples 
include to dipoles, Yagi-Uda arrays and logarithmic-periodic dipole anten-
nas (LPDA). In particular, some recent applications to air trafic control and 
ground penetrating radar (GPR) will be discussed.  

Next, full wave (antenna) models for various thin wire structures, from rath-
er simple to realistic complex geometries, will be addressed. This will be 
followed by the analysis of overhead/belowground transmission lines. A 
trade-off between the use of rigorous full wave models and approximate 
transmission line (TL) approach will be emphasized with particular focus to 
PLC (Power Line Communications) configurations, lightning channel, realis-
tic grounding systems for wind turbines.  

Tutorial will also deal with the human exposure to electromagnetic fields. 
Low frequency, high frequency and transient exposures related to possible 
adverse health effects will be discussed addressing electromagnetic inter-
ference (EMI) sources such as power lines, transformer substations, wire-
less power transfer (WPT) base stations antennas for 2G/3G/4G and 5G sys
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tems. Some biomedical application of electromagnetic fields, with particular 
emphasis on transcranial magnetic stimulation (TMS), transcranial electric 
stimulation (TES) and nerve fiber stimulation, will be also discussed.

Furthermore a stochastic approach (featuring the use of stochastic colloca-
tion (SC) technique) to analyisi of GPR, grounding electrodes, human expo-
sure to electromagnetic fields and biomedical application of electromagnet-
ic fields will be outlined. 

The presentation will end up with some topics in magnetohydrodynamics 
pertaining to the modeling of plasma physics phenomena pertaining to the 
applications in thermonuclear fusion. 
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