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EM diffraction is critical in many applications including antennas and propagation. Understanding and visualizing EM wave – 
object interaction is crucial in designing new antenna systems, in predicting path losses through complex propagation paths, etc. In 
order to do that wave pieces such as diffracted waves, Fringe waves, etc., should first be studied on canonical structures. Then, 
complex objects can be investigated by using HFA as well as numerical methods in hybrid form intelligently.  

EM wave scattering from waves – objects interaction has long been investigated. Interesting wave phenomena, diffraction, occur 
when objects have sharp edges and tips. Methods known as High Frequency Asymptotics, such as Geometric optics (GO), 
Physical Optics, (PO), Geometrical Theory of Diffraction, (GTD), Uniform Theory of Diffraction (UTD), Physical Theory of 
Diffraction (PTD) and Theory of Edge Diffraction (TED) have been successfully applied to variety of EM problems. Recently, 
numerical methods, such as Finite Difference Time Domain (FDTD), Method of Moments (MoM) and Finite Element Method 
(FEM) have also been used in modeling EM diffraction. These powerful methods, together with novel approaches, have shown to 
be successful not only in modeling EM diffraction but also in distinguishing wave pieces such as scattered waves, diffracted 
waves, Fringe waves, etc., which is very important in visualizing and understanding complex wave – object interaction.    

This seminar will review all these approaches, use recently developed EM virtual tools and present comparisons through canonical 
examples.  
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propagation phenomena in non-homogeneous open and closed waveguides. 
 He was with Istanbul Technical University (1991–1998), TUBITAK-MRC, Information 
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He has been involved with complex electromagnetic problems and complex communication and radar systems for nearly 
three decades. His research study has focused on propagation in complex environments, analytical and numerical methods in 
electromagnetic, EMC/EMI modeling and measurement, communication, radar and integrated surveillance systems, surface wave 
HF radars, FDTD, TLM, FEM, SSPE, and MoM techniques and their applications, RCS modeling, bio-electromagnetics. He is 
also interested in novel approaches in engineering education, teaching electromagnetics via virtual tools. He also teaches popular 
science lectures such as Science, Technology and Society. 

He is a Fellow member of the IEEE, an AdCom member of the IEEE Antennas and Propagation Society (AP-S) (2013 - 
2015), the writer/editor of the “Testing ourselves” Column in the IEEE Antennas and Propagation Magazine (since Feb 2007) and 
a member of the IEEE AP-S Education Committee (Jun 2006 -), a member of the IEEE AP-S Field Award Committee (Jan 2018 -
). He is also a member of several editorial boards (EB), such as the IEEE Antennas and Propagation Magazine (Feb 2007 -), the 
IEEE Access (2017 - 2019), Wiley’s International Journal of RFMiCAE (Jan 2002 -), etc.  

He has published more than 10 books in English and Turkish, nearly 200 journal/magazine papers/tutorials and attended 
100+ international conferences/symposiums. 

His three books Complex Electromagnetic Problems and Numerical Simulation Approaches (2003), Electromagnetic 
Modeling and Simulation (2014) and Radiowave Wave Propagation and Parabolic Equation Modeling (2017, with Gökhan 
Apaydın) were published by the IEEE Press & Wiley. His book A Practical Guide to EMC Engineering (2017) was published by 
ARTECH House.  


