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A few years ago while on sabbatical leave, I had the pleasure of sitting in a series of lecture on 
Satellite Orbits and Missions given by M. Capderou. I was enlightened by the quality and 
breadth of the scientific and technical aspects of the problem, as well as by the historical and 
anecdotal perspective presented by the lecturer. This book is an excellent rendition of Capderou's
outstanding technical and communication skills, as well as his vivid acquaintance of contextual 
and historical facts that relate to space technology and exploration. The book consists of 16 
chapters that I view as forming three main themes. These are A) a mathematical introduction, B) 
perturbation theory and C) the properties and use of real orbits.

Chapter 1 reviews the main geometrical properties of the ellipse, which are needed in later 
chapters. Some basic concepts of geodesy and geopotential are presented in chapters 2 and 3. 
The ideal Keplerian orbit of a point mass orbiting a spherically symmetric planet is then 
considered chapters 4 and 5 where analytic and numerical solution techniques are discussed, and 
the six Keplerian elements are introduced. The outcome of these chapters is the classical zero-th 
order characterization of a satellite orbit.

Chapter 6 extends the analysis of orbits while accounting for the effect of perturbations. This 
starts with an assessment of the different sources of perturbations, including Earth oblateness and
atmospheric drag (the main contributions in Low Earth Orbits - LEO), gravity of the moon and 
the sun, solar radiation pressure, and relativity. This is the most mathematical chapter of the 
book, in which approaches to perturbation theory are successively applied at different levels of 
complexity to determine the secular and periodic modifications to the six Keplerian orbital 
elements.

The remaining chapters (7 to 16) discuss the consequences and applications of real orbits. The 
cases considered include geosynchronous, heliosynchronous, molniya and tundra orbits. Traces 
and swats of satellites are also discussed, and orbital parameters adapted to specific missions 
(e.g., communication, navigation, remote sensing) are presented. Finally, satellite orbits around 
Mars and other planets are covered in the last two chapters.

A point worth noting is that in addition to the wealth of information (mathematical derivations, 
multiple application examples with illustrations and pictures) contained in this book, the author 
often shares his knowledge of historical facts and his encyclopedic knowledge of the modern 
space age, in many footnotes that are well worth reading by themselves. Also, as with Capderou's
previous book (Satellites: orbits et mission) this book was translated into English as “Handbook 



of Satellites: From Kepler to GPS, Springer (2014)”, with updated and augmented contents. 
Some people might question the use of analytic and perturbative formalism to study orbits when 
these can be calculated almost exactly with available computer software. My view here is that 
software is best used with prior understanding of the subject matter. I believe that Capderou's 
latest books are among the best references to provide the relevant knowledge and help develop 
understanding for anyone interested in satellites and space exploration.
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