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In his book, Transmission Lines, Collier discusses the fundamentals of two-conductor 
transmission lines, metallic and dielectric waveguides, and fibre optic cables.  Collier divides is 
book into three sections.

First, two-conductor transmission lines are discussed.  An equivalent circuit analysis is used to 
describe the transient response of transmission lines to step and pulse inputs.  Next, sinusoidal 
inputs are considered which leads to a discussion of reflection coefficients and the equivalent 
impedance of a length of transmission line.  The first section concludes with an analysis of 
coupled transmission lines and their use in the design of directional couplers, filters, and mixers. 
Collier includes many examples throughout the entire text.  The presentation of the complex 
waveforms that can arise when a pulse propagates along a transmission line terminated by 
reactive loads was illuminating and Collier’s discussion of the various “tee” designs was a treat.  

The second section of the text uses electromagnetic theory to derive the wave equations for 
electric and magnetic fields.  The various solutions to the wave equation (TE, TM, and TEM) are
considered for fields in metallic waveguides, coaxial cables, dielectric slabs, stripline, and fibre 
optic cables.  In order to avoid complex mathematics, Collier at times makes use of results and 
techniques not developed within the text.  For example, conformal mapping was used to 
transform a coaxial geometry into a parallel plate geometry.  Readers not familiar with conformal
mapping may have a difficult time with this part of the text.  Also, the solutions for the 
electromagnetic fields within circular waveguides and coaxial cables makes use of Bessel 
functions which are not thoroughly discussed.  Collier’s discussion of attenuation in two-
conductor transmission lines and waveguides, however, was very engaging.  In particular, his 
calculation of the resonances and quality factors of a length of shorted transmission line was 
intriguing.  

Finally, the third section introduces the reader to a unique “photonic theory” of transmission 
lines.  Collier convincingly shows how a superposition of plane waves can be used to reproduce 
many of the results obtained using electromagnetic theory.  As Collier himself puts it, parts of the
final chapter are “somewhat sketchy”.  In particular, this reviewer found the discussion of the 
mass of a photon more than a little suspect.

It is clear that, over his career, Collier has developed a deep theoretical and practical 
understanding of transmission lines.  His book provides a stimulating overview of the 
fundamentals of two-conductor transmission lines, waveguides, and fibre optic cables and he 



emphasizes important applications.  Collier tends to introduce concepts through worked 
examples.  In this reviewer’s opinion, in some places the examples walk the reader through 
algebraic manipulations in too much detail which can distract from the important physics.  In the 
second half of the book Collier frequently refers to other works cited at the end of each chapter.  
Readers looking for a first introduction to transmission line theory may be best served by using 
Collier’s book as a supplement to one of the many more traditional texts on the subject.
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