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“Reliability in Scientific Research: Improving the Dependability of Measurements, 
Calculations, Equipment, and Software” 1st Edition, by I. R. Walker, Cambridge University 
Press, 2011, pp: 610 ISBN: 978-0-521-85770-3, price: 91.16.

The author’s intent in writing this book was to assist academic scientists and engineers to 
identify potential sources of experimental problems in their laboratory and to provide advice to 
prevent and deal with such difficulties, should they occur.  This 580-page reference summarizes 
two decades of the author's experience at the Cavendish Laboratory into 14 carefully crafted 
chapters that are full of advice and best practices. Having used this text in our imaging device 
development laboratory for the last year, we can concur that the author has achieved his goal.
Over 80% of the book covers general laboratory situations, which will be of particular value to 
students and early career experimental researchers, no matter what their field.  These chapters 
cover, the basic principles of reliability, human error, and other general issues; Mathematical 
calculations; Basic issues concerning hardware systems; Obtaining items from commercial 
sources; General points regarding the design and construction of apparatus; Mechanical devices 
and systems; Electronic systems, Interconnecting, wiring, and cabling for electronics; Computer 
hardware and software, and stored information, and finally, Experimental methods
Some chapters are however more specific, covering situations that reflect the area of expertise of 
the author and these, which cover, Vacuum systems leaks and related problems; Vacuum pumps 
and gauges, and other vacuum system concerns; Cryogenic Systems and Visible and near visible 
optics, will probably only be of interest to those working with such applications.  While my lab 
has little current need for these sections, the sage advice on detecting vacuum leaks would have 
been most welcome early in the career of one of us (SP). Irrespective of what your field of 
research, the extensive (24 page – double column) index, makes it easy to navigate to the section 
of interest.

The advice provided is clear, concise and practical. It includes, ways to reduce experimental and 
mathematical errors, precautions to prevent damage and deterioration caused by equipment 
transport, guidance on when and how to design and construct your own equipment, and how to 
minimize RF interference, challenges faced when connecting and routing cables, and 
recommendations for computer hardware and software design and much, much more.

Each chapter concludes with a valuable summary of key points, making it easy to identify and 
retain relevant information.  This is backed up by an extensive list of references, books, and 
useful websites, which provide more detailed information on topics such as how to eliminate 
ground loops or how to solder properly.  Given the usefulness of these sections, we would like to 
see a second edition where the key points and references are more readily distinguishable from 
the rest of the text.

Graduate students in my lab have obtained indispensable guidance from many chapters of this 
book, and it has become a useful addition to our library.  We particularly liked the all too short 
final chapter, which uses some real-world examples to highlight the pitfalls of experimental 
research, and of course how to overcome them.



The book could in our view, benefit from some minor improvements. The chapter on Computer 
Hardware and Software, while valid when it was first published, is showing its age and would 
benefit from an update.  Some sections are too specific and are limited to the experience (and 
biases) of the author.  A second edition that included advice from contributors in other fields 
would enhance the value of this already helpful book.
The author states that the book would be most useful to young scientists and engineers.  
However, at a current cost of less than $100, the purchase of this book by Principal Investigators 
for their laboratory would be a sound investment, given the potential saving of time and money 
that could be achieved, if the advice in this book is routinely followed.
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