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Fun in Fusion Research
By John Sheffi eld
Elsevier
Hardback: €50.95
E-book: €50.95
One thing the reader learns from this book 
is that the path towards achieving controlled 
nuclear fusion is not smooth or free from the 
vagaries of funding agencies. You also realize 
how incredibly diffi cult the problem is. 

The fusion process is well understood 
and a number of experiments around the 
world have verifi ed the principles. However, 
it still has to be demonstrated that a gain in 
energy can be achieved. There are two main 
approaches to accomplishing this. one is the 
magnetic confi nement of deuterium–tritium 
plasma and the other is laser compression of 
a cryogenic layer of deuterium and tritium 
in a pellet. Sheffi eld takes the reader on a 
personal journey in the quest for a fusion 
device capable of producing net energy gain, 
recounting some amusing moments from 
his career as he oscillated between europe 
and the uS. interspersed between the 
many stories, there is an historical account 
of modern fusion activity, covering both 
science and politics.

His research career in fusion started 
when he joined the United Kingdom 
Atomic Energy Authority laboratory at 
Harwell, close to Oxford, in 1958. There he 
began working on shock-wave experiments 
to reach the temperatures necessary for 
fusion. In these early shock experiments, 
as in all fusion experiments, high-voltage 
systems were the norm – and where 
large amounts of electrical energy are 
stored, sparks and explosions can occur. 
Sheffi eld recounts several stories of such 
explosions, sparks and fi res. He was always 
amazed that no one was seriously injured 
– this was not a result of stringent safety 
precautions, but sheer luck. Today, safety 
offi cers reading these stories of capacitors 
accidentally discharging megajoules of 
energy would swiftly close down the site. 
Sheffi eld’s early experiments on shock 
waves were indeed shut down, but because 
they were a dead end in terms of fusion. 
Nevertheless, by the end they had amassed 
a wealth of data on collisionless shock 
waves. This science of collisionless shocks 
is now an active research area in space 
physics and astrophysics. 

The imagination of fusion scientists shows 
no bounds when it comes to thinking of new 
magnetic-fi eld topologies to contain plasma 
with a temperature of 100 million degrees. 
However, the closing down of machines is 

a major problem in fusion research, which 
has resulted in there being today only a few 
major facilities, such as the Joint European 
Torus in the UK, the ITER international 
tokamak device being built in France, and 
the National Ignition Facility in the US, 
where a laser-fusion machine is operating 
and producing interesting results. Sheffi eld 
describes the “dinosaur chart” he created 
when accused by a congressional staffer 
that fusion scientists never wanted to close 
any line of research or a machine. The chart 
shows how projects are closed or cancelled. 
A parallel in accelerator physics is the 
Superconducting Super collider (SSc) in the 
US, but most of the machines described in the 
dinosaur chart were being used for science, 
unlike the SSC, which was never completed. 

The book is, in a sense, a short history 
of the quest for fusion, mainly through 
magnetic confi nement, and the various 
stories paint an interesting picture of some 
of the characters in the fi eld. A number of 
them are well known in fusion circles, but 
little known outside, so this will interest 
readers who are already working in fusion 
or plasma physics, where the stories 
and characters will be familiar. A few 
exceptions include Edward Teller, Andrei 
Sakharov, Lev Artsimovich and Marshall 
rosenbluth. 

There is some useful information about 
the various fusion processes and while 
the book is not comprehensive, it gives 
the main ideas – even if briefl y – behind 

magnetic and inertial fusion. it conveys a 
strong message that fusion is well worth the 
effort, even though it is likely to be decades 
before energy is delivered to the Grid. It 
will appeal to those who have an interest 
in fusion and in the psychology behind 
scientifi c activity.

 ● Robert Bingham, Central Laser Facility, Rutherford 
Appleton Laboratory and University of Strathclyde.

A Course in Field Theory
By Pierre Van Baal
CRC Press
Hardback: £44.99  $69.95  
Also available as an e-book
Quantum fi eld theory is a mature discipline. 
One of the key questions today is how 
to teach and organize this large body of 
information, which spans several decades and 
encompasses diverse physical applications 
that range from condensed-matter to 
nuclear and high-energy physics. Since the 
turn of the millennium, interested readers 
have witnessed progressive growth in 
publications on the subject. More often than 
not, the authors choose to edit their own notes 
extensively, with the purpose of presenting a 
whole series of lectures as a treatise.

Indeed, it is common to see books on 
quantum fi eld theory of around 500 pages. 
Most of these publications give slightly 
different perspectives on the same subjects, 
but their treatments are often synoptic 
because they all refer to some of the 
classic presentations on fi eld theory of the 

KEK, High Energy Accelerator Research Organization, 
invites nominations for the next Director-General whose 
term will begin April 1, 2015.

KEK is an Inter-University Research Institute Corporation 
open to domestic and international researchers, and 
comprises the Institute of Particle and Nuclear Studies,  
the Institute of Materials Structure Science, the 
Accelerator Laboratory, and the Applied Research 
Laboratory.  KEK pursues a wide range of research 
activities based on accelerators, such as particle and 
nuclear physics, material sciences, biosciences, accelerator 
physics and engineering, etc.

The role of Director-General, therefore, is to promote 
with long-term vision and strong scientific leadership, the 
highly advanced, internationalized, and inter-disciplinary 
research activities of KEK by getting support from the 
public. The successful candidate is also expected to 
establish and carry out the medium-term goals and plans.

The term of appointment is three years. When 
reappointed, the term can be extended up to 9 years. 

We widely accept the nomination of the candidates 
regardless of their nationalities.

We would like to ask you to recommend the best person 
who satisfies requirements for the position written above.

Nomination should be accompanied by: 1) letter of 
recommendation, 2) brief personal history of the 
candidate, and 3) list of major achievements (publications, 
academic papers, commendations and membership of 
councils, etc.). The nomination should be submitted to the 
following address no later than May 30, 2014:

Documents should be written either in English or  
in Japanese.

Forms are available at :  
http://legacy.kek.jp/intra-e/info/2014/030109/.
Hiroshi Takeda 
The Chair of Director-General Selection Committee 
High Energy Accelerator Research Organization
Inquiries concerning the nomination should be  
addressed to:

General Affairs Division 
General Management Department 
KEK, High Energy Accelerator Research Organization 
1-1 Oho, Tsukuba, Japan 305-0801
Tel +81-29-864-5114 Fax +81-29-864-5560 
Email: shomu@mail.kek.jp

KEK, High Energy Accelerator Research Organization

Call for Nomination  
for Next Director-General of KEK

Chair in Accelerator Physics (Associate Director of the Cockcroft 
Institute) 
Salary: Professorial (minimum £60,266) 
Reference:  A907
And 
Lecturer in Accelerator Physics
Salary:   £37,756 to £45,053
Reference:  A909

Closing date: Thursday 1st May 2014
As a founding member of the Cockroft Institute and with the UK’s highest 
ranking physics department in the 2008 Research Assessment Exercise, Lancaster 
University is seeking to appoint a Chair in Accelerator Physics (Associate Director 
of the Cockcroft Institute) and Lecturer (Assistant Professor) in Accelerator Physics 
to further consolidate the Institute’s international profile. The successful applicants 
will be expected to advance experimental research in accelerator physics in close 
collaboration with Institute members in the Physics & Engineering Departments, 
other universities, and Daresbury and Rutherford Appleton Laboratories.
You must have a Ph.D. in accelerator physics, particle physics, electrical 
engineering or a related discipline, with an outstanding research and publications 
record and a high level appreciation and grasp of potential future international 
accelerator developments. 
Informal inquiries about the institute may be made to Professor Swapan 
Chattopadhyay, swapan@cockcroft.ac.uk. For information about the Lancaster 
University Physics Department: Professor Peter Ratoff, 
p.ratoff@lancaster.ac.uk.
The Lancaster University Department of Physics is strongly committed to fostering 
diversity within its community as a source of excellence, cultural enrichment, 
and social strength. We welcome those who would contribute to the further 
diversification of our department.
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20th century. The proliferation of books 
is at odds with the current practice where 
students are obliged to summarize a large 
number of different subjects through shorter 
texts, or even by systematic searches through 
various databases. 

In this respect, A Course in Field Theory 
is a pleasant novelty that manages the 
impossible: a full course in fi eld theory 
from a derivation of the Dirac equation to 
the standard electroweak theory in less 
than 200 pages. Moreover, the fi nal chapter 
consists of a careful selection of assorted 
problems, which are original and either 
anticipate or detail some of the topics 
discussed in the bulk of the chapters.

instead of building a treatise out of a 
collection of lecture notes, the author 
took the complementary approach and 
constructed a course out of a number of 
well-known and classic treatises. The result 
is fresh and useful. The essential parts of 
the 22 short chapters — each covering 
approximately one or two blackboard 
lectures — are cleverly set out: the more 
thorough calculations are simply quoted 
by spelling out, in great detail, the chapters 
and sections of the various classic books 
on fi eld theory, where students can 
appreciate the real source of the various 
treatments that have propagated through 
the current scientifi c literature. Despite 
the book’s conciseness the mathematical 
approach is rigorous, and readers are never 
spoon-fed but encouraged to focus on the 
few essential themes of each lecture. The 
purpose is to induce specifi c refl ections on 
many important applications that are often 
mentioned but not pedantically scrutinized. 
The ability to prioritize the various topics is 
wisely married with constant stimulus for 
the reader’s curiosity. 

This book will be useful not only 
for masters-level students but will, I 
hope, be well received by teachers and 
practitioners in the fi eld. At a time when 
PowerPoint dictates the rules of scientifi c 
communication between students and 
teachers (and vice versa), this course – 
including some minor typos – smells 
pleasantly of chalk and blackboard.

 ● Massimo Giovannini, CERN and INFN 
Milan-Bicocca.

Books received
Hans Christian Ørsted: Reading Nature’s 
Mind
By Dan Ch Christensen
Oxford University Press
Hardback: £39.99  $69.95  
Also available as an e-book, and at the CERN 
bookshop

Hans Christian Ørsted 
(1777–1851) is of great 
importance as a scientist 
and philosopher, far beyond 
the borders of Denmark and 
his own time. His discovery 

of electromagnetism revolutionized the 
course of physical research, and in time 
prompted technological inventions that 
changed the life of modern societies. 
He was also remarkable in unifying 
two cultures – the sciences and the arts. 
This fi rst comprehensive and contextual 
biography of Ørsted offers cultural and 
sociological insights into the european 
network of scientists in the 19th century, 
when divergent national paradigms 
prevailed. It also illuminates Danish 
cultural and intellectual circles in the 
so-called Golden Age.

Space–Time Symmetry and Quantum 
Yang–Mills Gravity: How Space–Time 
Translational Gauge Symmetry Enables the 
Unifi cation of Gravity with Other Forces
By Jong-Ping Hsu and Leonardo Hsu
World Scientifi c
Hardback: £65   
E-book: £49 

Yang–Mills gravity is a 
new theory, consistent with 
experiments, that brings gravity 
back to the arena of gauge fi eld 
theory and quantum mechanics 
in fl at space–time. It provides 

solutions to long-standing diffi culties in 
physics, such as the incompatibility between 
Einstein’s principle of general co-ordinate 
invariance and modern schemes for a 
quantum mechanical description of nature. 
The book aims to provide a treatment 
of quantum Yang–Mills gravity with an 
emphasis on the ideas and evidence that 
the gravitational fi eld is the manifestation 
of space–time translational symmetry 
in fl at space-time, and that there exists 
a fundamental space–time symmetry 
framework that can encompass all of 
physics, including gravity, for all inertial and 
non-inertial frames of reference.

Selected Papers II: With Commentaries
By Chen Ning Yang
World Scientifi c
Hardback: £65  
Paperback: £32  
E-book: £24  

Since receiving his PhD from 
the university of chicago in 
1948, Chen Ning Yang has had 
great impact in both abstract 
theory and phenomenological 
analysis in modern physics. 

in 1983 he published Selected Papers 
(1945–1980), With Commentary. Freeman 
Dyson considered it to be one of his 
favourite books. This sequel to that previous 
volume is a collection of Yang’s personally 
selected papers (1971–2012), supplemented 
by his insightful commentaries. its contents 
refl ect his changing interests after he 
reached the age of 30. it also includes 
commentaries that he wrote in 2011 when he 
was 89. The papers and commentaries in this 
collection comprise a remarkable personal 
and professional chronicle, shedding 
light on both the intellectual development 
of a great physicist and on the nature of 
scientifi c inquiry.

100 Years of Subatomic Physics
By Ernest M Henley and Stephen D Ellis (eds.)
World Scientifi c
Hardback: £58  
Paperback: £32  
E-book: £24
Also available at the CERN bookshop  

By 1911, radioactivity had been 
discovered for more than a 
decade but its origin remained 
a mystery. Ernest Rutherford’s 
discovery of the nucleus and 
the subsequent discovery of 

the neutron by James Chadwick started 
the fi eld of subatomic physics – a quest to 
understand the fundamental constituents 
of matter. This book reviews the important 
achievements in subatomic physics in the 
past century. The chapters are divided 
into two parts – nuclear physics and 
particle physics – with contributions by 
many eminent researchers, from Steven 
Weinberg’s overview of the subject to John 
Schwarz on string theory and M-theory.

Relativistic Hydrodynamics
By Luciano Rezzolla and Olindo Zanotti
Oxford University Press
Hardback: £55  
Also available as an e-book  

This book provides an 
up-to-date, lively and 
approachable introduction to 
the mathematical formalism, 
numerical techniques, and 
applications of relativistic 

hydrodynamics. It presents a well-organized 
description of the subject, from the basic 
principles of statistical kinetic theory, 
through the technical aspects of numerical 
methods devised for the solution of the 
equations, to applications in modern physics 
and astrophysics. There are numerous 
fi gures and diagrams, as well as a variety 
of exercises, which support the material 
in the book.
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