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Learning the Process of Engineering Innovation through the Studying of
Engineering Electromagnetics One of the most intriguing, rewarding and chal-
lenging experiences of my academic career is the teaching of the fundamentals of
EM fields and waves to undergraduate electrical and computer engineering (ECE)
students.

What makes it intriguing is the fact that it is these concepts that every ECE
student will rely upon as he tries to think through and comprehend the basic
principles behind the operation of each and every electronic device, component,
circuit or system that constitute the building blocks or the enabling force of the
electrical power, communication and computing revolutions of the past century.

‘What makes it rewarding is the realization that it is these same concepts that
will inspire the students’ creativity, as they embark on their quest to advance the
state of the art and enable new innovative applications of technology in the service
of mankind.

What makes it challenging is the short period of time over which an ECE
student, on the average, is asked to commit to the study of the fundamentals of
engineering EM. Considering how crowded are today’s four-year ECE under-
graduate programs, most students have only one semester to engage themselves in
learning how the fundamental principles of electric and magnetic fields and waves
have been exploited and used to fuel some of the most innovative technological
breakthroughs in the history of mankind.

Relying upon their early exposure to these ideas through their undergraduate
physics preparation, the students are asked to make effective use of the tools of
calculus as they embark on the quantitative, applications-driven inquiry of EM
fields and waves. In this undertaking, an essential resource is a carefully prepared
blueprint of engineering EM—a textbook concise and insightful in the presentation
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the mathematical methods used for their quantitative investigation, resourceful in
the motivation of their practical applications, and inspirational for the student to
probe further. This textbook meets these requirements in a masterful way.

The result is the hands-on learning of electric and magnetic fields and the
quantitative understanding of what happens as charged particles move around un-
der their influence. For some this learning process is a feast for the intellect,
enticing them to a deeper exploration into the fundamental building blocks of
matter and, in doing so, enriching their knowledge and skills in physical sciences
and mathematics. For others it is an inspirational journey into the understanding
of some of the most important forces of nature that govern our existence. For
most, it is the process through which they will become familiar with the unifying
glue of all technological applications encompassed by what we call today electri-
cal and computer engineering. For all, it is an empowering educational experience
on how the investigation, interpretation, appreciation and respectful exploitation
of the physical world lead to engineering innovation and through it, to the ad-
vancement of mankind.

And this is why every ECE student must study the fundamentals of engineer-
ing EM!




