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Einstein’s Physics: Atoms, Quanta, and 
Relativity – Derived, Explained, and 
Appraised
By Ta-Pei Cheng
Oxford University Press
Hardback: £29.99   
Also available as an e-book   
Being familiar with the work of Ta-Pei 
cheng, i started this book with considerable 
expectations – and I enjoyed the fi rst two 
sections. i found many delightful discussions 
of topics in the physics that came after Albert 
einstein, as well as an instructive discussion 
on his contributions to quantum theory, where 
the author shares einstein’s reservations 
about quantum mechanics. However, the 
remainder of the text dedicated to relativity 
and related disciplines has problems. The two 
pivotal issues of special relativity, the aether 
and the proper time, provide examples of 
what i mean.

on p140, the author writes “...keep 
fi rmly in mind that Einstein was writing 
for a community of physicists who were 
deeply inculcated in the aether theoretical 
framework”, and continues “(einstein, 
1905) was precisely advocating that 
the whole concept of aether should be 
abolished”. of course, einstein was himself 
a member of the community “inculcated 
in the aether” and, indeed, aether was 
central in his contemplation of the form and 
meaning of physical laws. His position was 
cemented by the publication in 1920 of a 
public address on “Aether and the Theory of 
Relativity” and its fi nal paragraph “…there 
exists an aether. According to the general 
theory of relativity space without aether is 
unthinkable; for in such space there not only 
would be no propagation of light, but also 
no possibility of existence for standards of 
space and time...”. This view superseded the 
one expressed in 1905, yet that is where the 
discussion in the book ends.

The last paragraph on p141 states that 
“...the key idea of special relativity is the new 
conception of time.” einstein is generally 
credited with the pivotal discovery of 
“body time”, or in Hermann Minkowski’s 
terminology, a body’s “proper time”. The 
central element of special relativity is the 
understanding of the invariant proper time. 
Bits and pieces of “time” appear in sections 
9–12 of the book, but the term “proper 
time” is mentioned only incidentally. Then 
on p152 i read “A moving clock appears to 
run slow.” This is repeated on p191, with 
the addition “appears to this observer”. 
However, the word “appears” cannot be part 
of an unambiguous explanation. A student 

of einstein’s physics would say “A clock 
attached to a material body will measure 
a proper-time lifespan independent of the 
state of inertial motion of the body. This 
proper time is the same as laboratory time 
only for bodies that remain always at rest in 
the laboratory.” That said, i must add that i 
have never heard of doubts about the reality 
of time dilation, which is verifi ed when 
unstable particles are observed.

once the book progresses into a discussion 
of riemannian geometry and, ultimately, 
of general relativity, gauge theories 
and higher-dimensional Kaluza–Klein 
unifi cation, it works through modern topics 
of only marginal connection to einstein’s 
physics. However, i am stunned by several 
comments about einstein. on p223, the 
author explains how “inept” einstein’s long 
proof of general relativity was, and instead 
of praise for einstein’s persistence, which 
ultimately led him to the right formulation of 
general relativity, we read about “erroneous 
detours”. on p293, the section on “einstein 
and mathematics” concludes with a 
paragraph that explains the author’s view 
as to why “...einstein had not made more 
advances…”. Finally, near the end, the author 
writes on p327 that einstein “could possibly 
have made more progress had he been as great 
a mathematician as he was a great physicist”. 
This is a stinging criticism of someone who 
did so much, for things he did not do. 

The book presents historical context 
and dates, but the dates of einstein’s birth 
and death are found only in the index entry 

“einstein”, and there is little more about 
him to be found in the text. A listing of 
30 cited papers appears in appendix B1 
and includes only three papers published 
after 1918. The book addresses mainly the 
academic work of Einstein’s fi rst 15 years, 
1902–1917, but i have read masterful papers 
that he wrote during the following 35 years, 
such as “Solution of the fi eld of a star in an 
expanding universe” (einstein and Straus 
1945 Rev. Mod. Phys. 17 120 and 1946 Rev. 
Mod. Phys. 18 148).

i would strongly discourage the target 
group – undergraduate students and their 
lecturers – from using this book, because 
in the part on special relativity the harm far 
exceeds the good. To experts, i recommend 
einstein’s original papers.

 ● Johann Rafelski, University of Arizona.

Science, Religion, and the Search for 
Extraterrestrial Intelligence
By David Wilkinson
Oxford University Press
Hardback: £25 
Also available as an e-book  
With doctorates in both astrophysics and 
theology, David Wilkinson is well qualifi ed 
to discuss the subject matter of this book. 
He provides a captivating narrative on 
the scientifi c basis for the search for 
extraterrestrial intelligence and the religious 
implications of fi nding it. However, the 
academic nature of the writing might 
hinder the casual reader, with nearly every 
paragraph citing at least one reference.

CAPP/IBS, KAIST has openings for: 
Research Fellows

The Institute for Basic Science of the Republic of Korea 
has recently established the Center for Axion and 
Precision Physics Research (CAPP) in the campus of 
Korea Advanced Institute of Science and Technology 
in Daejeon.  The mission of CAPP is to launch a state 
of the art axion dark matter experiment in Korea, play 
a leading role in the proton electric dipole moment 
experiment, and participate in leading axion, Dark 
Matter, EDM, muon g-2 etc., experiments around the 
world, driven by the interests of individual scientists 
of CAPP. The center is seeking to hire well-qualified 
applicants at the level of Research Fellows with term 
and tenure track appointments. The term appointments 
are extendable up to five years.  Experts in related fields 
and inquiring minds are welcome to apply; a Ph.D. in 
Particle or Nuclear Physics is required.  Application of 
CAPP scientific staff for a professorship position in the 
Physics dept. of KAIST is encouraged even though it 
is not required.  The University courses are taught in 
English; one course per semester is the regular  
teaching load.

To apply, send a detailed CV including a comprehensive 
narrative of previous research experience, and a 
statement with current research interests to  
Yannis K. Semertzidis, CAPP Director,  
at CAPP@ibs.re.kr by March 21, 2014 (Friday). 

CAPP/IBS, KAIST is an equal opportunity employer, 
strongly encouraging well-qualified women to apply. 
Korean citizenship is not required of any scientific staff 
position and English is the common language spoken at 
the Center.

Thinking about the Future of Basic Science.
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The Faculty of Physics, Mathematics, and Computer Science at the Johannes Gutenberg 
University of Mainz (JGU) and the PRISMA Cluster of Excellence invite applications for an 
appointment at the level of
University Professor (m/f) 
for Mathematical Physics 
(salary class W 3; BBesG)

starting from winter semester 2014/15.
The Cluster of Excellence PRISMA (“Precision Physics, Fundamental Interactions and 
Structure of Matter”) is focussed on the key questions concerning the fundamental 
constituents of matter and their impli-cations for the physics of the Universe. PRISMA is 
supported by several high-profile research groups in the areas of particle, astro-particle, 
hadron and atomic physics at the University of Mainz and the asso-ciated Helmholtz 
Institute Mainz (HIM)
We  seek to appoint an internationally outstanding researcher in the field of mathematical 
physics, whose main focus is in the area of string theory or formal aspects of quantum 
field theories (for exam-ple, mathematical properties of scattering amplitudes, AdS/
CFT correspondence or supersymmetric Yang–Mills theories). The successful candidate 
is expected to complement and extend the existing re-search topics in theoretical 
high-energy physics in Mainz and to collaborate with other theoretical groups within the 
Cluster of Excellence PRISMA.
The appointment requires participation in teaching activities at the Institute of Physics. 
In particular, the entire field of theoretical physics should be covered. We expect that 
candidates have the necessary educational commitment. The state of Rhineland–
Palatinate and the Johannes Gutenberg University Mainz support a concept of intensive 
tutoring and expects a high rate of presence at the university.
Applicants must meet the general requirements according to public services law and the 
Higher Educa-tion Act of Rhineland-Palatinate. In addition to a PhD in physics a first rate 
research record must be proven.
The Johannes Gutenberg University Mainz is committed to increasing the proportion of 
women in the scientific field and therefore encourages women to apply.
Disabled persons with suitable qualifications will be considered preferentially.
Please send your written application, including all documents necessary to establish that 
the employ-ment requirements are met (CV, grades and certificates, statement of previous 
teaching activities and publication list) and up to three key publications, in electronic form 
only. Please upload a single PDF file at http://www.phmi.uni-mainz.de/stellen by 31 March 
2014. The application should be addressed to 
Dean of Faculty 08 – Physics, Mathematics and Computer Science
Johannes Gutenberg University Mainz
Staudingerweg 7
55128 Mainz
(dekanat@phmi.uni-mainz.de)

The Faculty of Physics, Mathematics, and Computer Science at the Johannes Gutenberg 
University of Mainz (JGU) and the PRISMA Cluster of Excellence invite applications for an 
appointment at the level of
University Professor (m/f) 
for Experimental Atomic Physics  
(salary class W 2; BBesG)

starting from winter semester 2014/15 and limited to six years. Following the temporary 
employment, a permanent faculty appointment is possible.
PRISMA (“Precision Physics, Fundamental Interactions and Structure of Matter”) is 
focussed on the key questions concerning the fundamental constituents of matter and 
their implications for the physics of the Universe. PRISMA is supported by several high-
profile research groups in the areas of particle, astro-particle, hadron and atomic physics 
at the University of Mainz and the associated Helmholtz Institute Mainz (HIM).
We seek to appoint an outstanding researcher in the field of experimental quantum 
physics with ions and/or atoms. Participation in the scientific activities of the QUANTUM 
group and the Cluster of Excellence PRISMA is expected. Possible research topics 
include the simulation of quantum systems, precision measurements of and with quantum 
systems for fundamental physics and quantum sensors, as well as quantum metrology. 
An active role in the conception of externally funded and/or collaborative projects is 
expected. 
The appointment requires participation in teaching activities at the Institute of Physics. 
We expect that candidates have the necessary educational commitment. The state of 
Rhineland–Palatinate and the Johannes Gutenberg University Mainz support a concept of 
intensive tutoring and expects a high rate of presence at the university.
Applicants must meet the general requirements according to public services law and the 
Higher Education Act of Rhineland-Palatinate. In addition to a PhD in physics a first rate 
research record must be proven.
The Johannes Gutenberg University Mainz is committed to increasing the proportion of 
women in the scientific field and therefore encourages women to apply.
Disabled persons with suitable qualifications will be considered preferentially.
Please send your written application, including all documents necessary to establish that 
the employment requirements are met (CV, grades and certificates, statement of previous 
teaching activities and publication list) and up to three key publications, in electronic form 
only. Please upload a single PDF file at http://www.phmi.uni-mainz.de/stellen by 30 April 
2014. The application should be addressed to
Dean of Faculty 08 – Physics, Mathematics and Computer Science
Johannes Gutenberg University Mainz
Staudingerweg 7
55128 Mainz
(dekanat@phmi.uni-mainz.de)
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Electron Devices

L-3 Electron Devices is leading the technology revolution with powerful solutions like the 13 kW klystron for the 12 GeV 
Upgrade at the Thomas Jefferson National Accelerator Facility and the 90 kW IOT amplifier for Brookhaven National Lab’s 
NSLS-II Booster RF Transmitter System. For high-voltage switching or stable and reliable RF power, L-3’s thyratrons, 
klystrons, IOTs and TWTs are meeting the demanding requirements of many of the world’s major accelerator systems, and 
we are working to produce the next generation of devices for tomorrow’s new accelerators.

To learn more about L-3’s innovative technology, visit L-3com.com/edd or email us at wpt.marketing@L-3com.com.

HV and RF Technology Innovations from L-3

L-3com.com

What PoWers your accelerator?

Mileon™- the longest hollow 
conductor in the world   
Developed in response to the customer 
demand for seamless magnetic windings.

Luvata_Mileon_CERN_advert_10_ 09_13_.indd   2 12/09/2013   10:22
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Scientifi c and religious speculation on the 
possibility of life elsewhere in the universe 
is age-old. Wilkinson charts its history from 
the era of Plato and Democritus, where the 
existence of worlds besides our own was up 
for debate, to the latest data from telescopes 
and observatories, which paint vivid 
pictures of the many new worlds discovered 
around alien suns.

readers familiar with astrophysics and 
evolutionary biology might fi nd themselves 
skipping sections of the book that go into 
the specifi c conditions that need to be met 
for earth-like life to evolve and attain 
intelligence. Wilkinson, however, is able to 
tie these varied threads together, presenting 
both the pessimism and optimism towards 
the presence of extraterrestrial life exhibited 
by scientists from different fi elds.

Despite referring to religion in the 
title, Wilkinson states early on that his 
work mainly discusses the relationship of 
christianity and SeTi. in this regard, the 
book provided me with much insight into 
christian doctrine and its many – often 
contradictory – views on the universe. 
For example, despite the shaking of the 
geocentric perspective with the so-called 
copernican revolution, some christian 
scholars from the era maintained that the 
special relationship of humans with God 
dictated that only earth could harbour 
God-fearing life forms. earth, therefore, 
retained its central position in the universe in 
a symbolic if not a literal sense. other views 
held that nothing could be beyond the ability 
of an omnipotent, omnipresent God, who to 
showcase his glory might well have created 
other worlds with their own unique creatures.

After covering everything from science 
fi ction to Christian creation beliefs, 
Wilkinson concludes with his personal 
views on the value of involving theology 
in searches for alien life. i leave you to 
draw your own conclusions about this! 
overall, the book is a fascinating read and is 
recommended for those pondering the place 
of humanity in our vast universe.

 ● Achintya Rao, CERN.

The Theory of the Quantum World: 
Proceedings of the 25th Solvay Conference 
on Physics
By David Gross, Marc Henneaux and Alexander 
Sevrin (eds.)
World Scientifi c
Hardback: £58  
Paperback: £32 
E-book: £24 
Since 1911, the Solvay conferences 
have helped shape modern physics. The 
25th edition in october 2011, chaired by 
David Gross, continued this tradition, 

while also celebrating the conferences’ 
fi rst centennial. The development and 
applications of quantum mechanics have 
been the main threads throughout the series, 
and the 25th Solvay conference gathered 
leading fi gures working on a variety of 
problems in which quantum-mechanical 
effects play a central role.

in his opening address, Gross emphasized 
the success of quantum mechanics: “it 
works, it makes sense, and it is hard to 
modify.” In the century since the fi rst 
Solvay conference, the worry expressed 
by H A Lorentz in his opening address in 
1911 – “we have reached an impasse; the old 
theories have been shown to be powerless 
to pierce the darkness surrounding us on 
all sides” – has been resolved. Physics is 
not in crisis today, but as Gross says there is 
“confusion at the frontiers of knowledge”. 
The 25th conference therefore addressed 
some of the most pressing open questions 
in the fi eld of physics. As Gross admits, the 
participants were “unlikely to come to a 
resolution during this meeting….[but] in any 
case it should be lots of fun”.

The proceedings contain the rapporteur 
talks and, in the Solvay tradition, they 
also include the prepared comments to 
these talks. The discussions among the 
participants — some involving dramatically 
divergent points of view — have been 
carefully edited and are reproduced in full.

The reports cover the seven sessions: 
“History and refl ections” (John L Heilbron 
and Murray Gell-Mann); “Foundations 
of quantum mechanics and quantum 

computation” (Anthony Leggett and John 
Preskill); “control of quantum systems” 
(ignacio cirac and Steven Girvin); 
“Quantum condensed matter” (Subir 
Sachdev); “Particles and fi elds” (Frank 
Wilczek); and “Quantum gravity and string 
theory” (Juan Maldacena and Alan Guth). 
The proceedings end – as did the conference 
– with a general discussion attempting to 
arrive at a synthesis, where the reader can 
judge if it fulfi lled the prediction by Gross 
and was indeed “lots of fun”.

Books received
Mathematics of Quantization and Quantum 
Fields
By Jan Dereziński and Christian Gérard
Cambridge University Press
Hardback: £90  $140  
Also available as an e-book  

unifying a range of topics 
currently scattered throughout 
the literature, this book offers a 
unique review of mathematical 
aspects of quantization and 
quantum fi eld theory. The 

authors present both basic and more advanced 
topics in a mathematically consistent way, 
focusing on canonical commutation and 
anti-commutation relations. They begin with 
a discussion of the mathematical structures 
underlying free bosonic or fermionic fi elds, 
such as tensors, algebras, Fock spaces, and 
ccr and cAr representations. Applications 
of these topics to physical problems are 
discussed in later chapters. 

Three-Particle Physics and Dispersion 
Relation Theory
By A V Anisovich, V V Anisovich, M A Matveev, 
V A Nikonov, J Nyiri and A V Sarantsev
World Scientifi c
Hardback: £65  
E-book: £49  

The necessity of describing 
three-nucleon and three-quark 
systems has led to continuing 
interest in the problem of three 
particles. The question of 
including relativistic effects 

appeared together with the consideration 
of the decay amplitude in the dispersion 
technique. The relativistic dispersion 
description of amplitudes always takes 
into account processes that are connected 
to the reaction in question by the unitarity 
condition or by virtual transitions. in the case 
of three-particle processes they are, as a rule, 
those where other many-particle states and 
resonances are produced. The description of 
these interconnected reactions and ways of 
handling them is the main subject of the book. 
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