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Facility for Antiproton and Ion Research Helmholtzzentrum für Schwerionenforschung GmbH

GSI Helmholtzzentrum für Schwerionenforschung operates a unique large-scale accelerator for ions. Researchers from 
around the world use this facility for experiments which help them make fascinating discoveries concerning the  
building blocks of matter and the evolution of the universe. In addition, they continually develop novel applications 
in medicine and technology. In the coming years the new international accelerator facility FAIR (Facility for Antiproton 
and Ion Research), one of the largest research projects worldwide, will be built at GSI.

The department of „Superconducting Magnet Technology and Testing“ is responsible for the development,  
construction and testing of the superconducting magnets for the future FAIR accelerator facilities. – This Department 
is looking for a

Head of Superconducting Magnet Technology and Testing
Indicator: 6300-17.40

For detailed information concerning tasks and profile of qualifications please refer to: www.gsi.de, „jobs/career“.

We are offering an interesting and varied professional activity in an international reputable research institute. We  
offer an indefinite contract. Salary is equivalent to that for public employees as specified in the collective agreement 
for public employees (TVöD Bund).

Further information about FAIR and GSI is available at www.gsi.de and www.fair-center.eu.

GSI supports the vocational development of women. Therefore women are especially encouraged to apply for the 
position.

Severely disabled applicants will be given preference to other applicants with equal qualifications. 

Please send your complete application including the usual documents, your salary expectation and the above Posting 
ID by June 30th 2017 to:

GSI Helmholtzzentrum für Schwerionenforschung GmbH 
Abteilung Personal 
Planckstrasse 1 
64291 Darmstadt · Germany 
or by E-Mail to: bewerbung@gsi.de

The jobs site for physics and engineering
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Recruitment
F o r a d v e r t i s i n g  e n q u i r i e s ,  c o n ta c t  CERN C o u R i E R  r e c r u i t m e n t / c l a s s i F i e d ,  ioP P u b l i s h i n g ,  te m P l e  c i r c u s ,  te m P l e  Way,  b r i s t o l  bs1 6hg, uK .

te l  + 4 4 ( 0 )117 930 126 4   Fa x  + 4 4 ( 0 )117 930 1178  e-m a i l  s a l e s @ c e r n c o u r i e r .c o m 
P l e a s e  c o n ta c t  u s  F o r  i n F o r m at i o n  a b o u t  r at e s ,  c o l o u r o P t i o n s ,  P u b l i c at i o n  d at e s  a n d d e a d l i n e s .

Tenure-track professor 
positions
The International Institute of Physics (IIP) invites 
applications for up to two theory tenure-track professor 
positions in Statistical Physics and/or in High Energy/
Quantum Gravity. 

Currently, the gross annual salary for these positions is BRL 251.598,23.

Interested applicants must submit the following information by  
June 16, 2017:

•Research plan;
•List of publications;
• Curriculum vitae (including, in particular, date of birth, year and 

institution of PhD, title of thesis and name of supervisor).

The candidate should also indicate the names and e-mail addresses of 
not less than three renowned physicists. These physicists will receive 
an e-mail message from us with instructions on how to submit a 
recommendation letter on the candidate’s behalf.

The final decisions will be announced by the end of August 2017 and  
the selected candidates will be expected to start their activities at the  
IIP in November 2017 – although a different arrangement can also be 
agreed upon.

For further enquiries, please contact  
tenure-track-2@iip.ufrn.br or access our  
web page www.iip.ufrn.br.

www.

http://cerncourier.com
http://ioppublishing.org/
http://home.web.cern.ch/
mailto:cern.courier%40cern.ch.?subject=CERN%20Courier%20digital%20edition
http://cerncourier.com/cws/our-team
http://cerncourier.com/cws/Pages/digital-edition.do
http://cerncourier.com
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The Physics Department of Northern Illinois University is home to world-class faculty in accelerator, detector and particle physics. In a joint initiative with 
Fermi National Accelerator Laboratory (Fermilab), it has established a Cluster of Research Excellence in accelerator science and beam physics since 2014. 
Faculty members have national and international research and educational collaborations with Fermilab, Argonne National Laboratory (ANL), SLAC, CERN, 
DESY and USPAS/ CERN Accelerator Schools. Funded by the National Science Foundation, the Department of Energy and other institutional and national 
agencies, the Accelerator and Beam Physics faculty members in the cluster work at the theoretical and experimental frontiers, with full access to special 
purpose laboratories and advanced accelerator test facilities at NIU and Fermilab (e.g. NIU High Brightness Electron Source laboratory in IARC and Fermilab 
FAST/IOTA testbed). The research cluster aims at enabling “discovery-class” science driven by charged particle beams and associated advanced techniques/
technologies of lasers, bright electron and ion sources, nano-material structures, superconductivity, microwave cavity electrodynamics, nonlinear dynamics, 
electrodynamic and optical control of intense charged particle, atomic and molecular beams. The R&D is directed towards developments in particle physics 
and related disciplines of cosmology, material and life sciences and their applications to societal grand challenges of energy, environment, health and security. 

Working seamlessly with the outstanding accelerator and technology research staff at Fermilab and Northern Illinois Centre for Accelerator and Detector 
Development (NICADD),  unique collaborative research opportunities exist to contribute to large scale national and international accelerator activities 
such as the PIP-II at Fermilab for the development of the long-baseline neutrino facility in support of the international DUNE experiment,  TeV-scale collider 
developments world-wide including the LHC and its upgrade and the FCC at CERN, “precision” experiments e.g. “g-2”, “Mu-2-e” etc. at Fermilab, anti-matter 
related experiments at CERN, as well as cutting edge innovative research in laboratory –scale experiments to investigate the “dark” sector of the vacuum. 

OPPORTUNITY FOR TENURE-TRACK ASSOCIATE and ASSISTANT PROFESSORSHIP  
APPOINTMENTS IN ACCELERATOR PHYSICS ( JOINTLY WITH FERMILAB)                                                                                                       

The cluster seeks appointment of two tenure-track faculty members in accelerator physics, jointly with Fermilab, at Associate/Assistant 
Professor levels as soon as possible. Aspiring candidates, with a PhD degree in Physics or equivalent and relevant post-doctoral experience 
beyond, should contact Professor Swapan Chattopadhyay, President’s Professor and Director of Accelerator Reserarch, NIU  
(schaterji@niu.edu) and Distingusihed Scientist, Director’s Senior Leadership Team, Fermilab (swapan@fnal.gov) for further details and 
send early expressions of interest and professional background information in advance before August 15, 2017. Candidates from historically 
underrepresented communities are especially encouraged to apply. A detailed job posting with specific directions for applications will be 
announced online and selected journals soon.

Vilnius University is seeking an excellent scientist to fill a leading position in the Faculty of Physics. The successful candidate is expected to build a research team to carry out studies 
in the field of experimental particle physics, and establish a strong connection to CERN. She/he is also expected to work in close collaboration with other research groups at Vilnius 
University, with the aim to increase the level of cooperation between Lithuania and other international scientific and academic institutions, and with particular attention to Lithuania-
CERN cooperation.

Vilnius University has joined CERN RD collaborations in 2002 and the CMS experiment in 2007. Previous participation in one of the major experiments at the Large Hadron Collider at 
CERN (ALICE, ATLAS, CMS or LHCb) will be considered an advantage.

Vilnius University is the oldest and most comprehensive university in Lithuania. According to “QS World University Rankings 2016-2017”, it is among top 500 universities in the world. 
The academic staff consists of 1350 employees (250 of them are professors) and around 20,000 students, including 3,600 graduate and 900 doctoral students.

The research laboratories of the Faculty of Physics have premises in the National Centre of Physical and Technological Sciences in Sunrise Valley (“Saultekio”) since 2016. The Valley is 
the largest and most advanced base for physical, chemical and life sciences and for technology in Lithuania and the Baltic states. The lecture rooms and the educational laboratories at 
the Faculty of Physics, the largest center of physics studies in Lithuania, are situated nearby.

A Chair position is equivalent to a full professor position. The incumbent is expected to fulfill the requirements corresponding to the recommended European competences for a leading 
(R4) or, at least, an established (R3) researcher.

Candidates must have been trained at international particle physics laboratories and leading national collaborating institutions, with expertise in modern experimental particle physics.  
They must demonstrate a proven record in securing significant research funding/budgets/resources and experience in managing and leading research projects. 

Applications are invited from candidates of any nationality and gender. Citizens of non-EU countries will need to fulfil the requirements for obtaining a work permit in Lithuania. The 
successful candidate must take residence in Vilnius.

Chair’s mission: ● Coordinate Lithuania’s research activities in theoretical and experimental high energy physics, and in materials and computer sciences and medical applications 
relevant to CERN research fields; ● facilitate the involvement of researchers at Vilnius University into the programmes and experiments conducted at CERN; ● organize teaching and 
training of students and young researchers in particle physics, particle detector techniques, data processing and related fields; ● raise the public awareness for fundamental physics 
such as the current understanding of the Universe and its origin in a form that is suitable for a broad audience.

Full details of the Chair’s duties will be provided upon request.

The successful candidate will be entitled to: ● a separate office; ● premises to establish her/his own laboratory, if the existing infrastructure  
does not match the needs, within the limits of the Centre’s financial possibilities; ● Salary Range: negotiable and depending on experience.

The applications should be sent to VU Directorate of Personnel  zis@cr.vu.lt     The deadline: 10 September, 2017. 

A cover letter should include a request to participate in the contest and should be addressed to the Rector of Vilnius University. 

Also, a description of academic activities together with a list of scientific publications, curriculum vitae, an outline of the research plan  
and any other additional documents allowing to objectively evaluate the qualifications of the applicant. 

The letters of support from senior scientists with an established track record in high-energy nuclear and particle physics (min 3, max 6)  
should be sent directly to Vilnius university (zis@cr.vu.lt).

Chair for Experimental nuclear and particle physics at Vilnius University, Lithuania
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Physicist in Experimental Particle Physics Research
Apply now for this opportunity to join CERN’s Experimental Physics Department. Functions will include:

● Taking a leading role in all aspects of particle physics experiments, involving the conception and design of 
experiments, the building and operation of detectors and the analysis of data. 

● Co-ordinating or making important contributions to studies, projects or committee work.
● Representing the Organization at conferences, workshops, or in other research laboratories  

and institutions.
● Supervising research and development work and to plan and manage activities  

including material and human resources.

Full details of the position and details of how to apply can be found 
on http://cern.ch/go/9qGF.  Deadline 19th June 2017.

Jefferson Lab is a world-leading nuclear physics facility funded by the U.S. Department of 
Energy’s Office of Science. The Lab is devoted to the study of the building blocks of matter that 
make up 98 percent of the visible universe. 
Jefferson Lab seeks an internationally renowned accelerator physicist with extensive research 
management experience for the position of Associate Director for Accelerator Operations, 
Research and Development.  The successful candidate will have strong leadership and 
management capabilities with the demonstrated ability to direct a world class R&D organization. 
The Associate Director is responsible for:
● Establish strategy and direction for the laboratory’s accelerator technology capabilities in 

alignment with the Lab strategic plans to ensure that the Lab is well-positioned to achieve 
research goals and contribute to future national and international accelerator projects.

● All aspects of the safe operation, maintenance and improvement of the accelerator complex.
● The execution of the accelerator research and development program, including the operation  

of test facilities.
● The successful delivery of project scope within cost and schedule.
● Support the Lab in achieving a diverse and inclusive work environment.
Responsibilities include the management of the Accelerator Division of approximately 165 staff 
including 85 scientists and engineers. The Division operates the 12 GeV Continuous Electron 
Beam Accelerator Facility in support of the experimental nuclear physics program and user 
community, numbering more than 1500 scientists. 
For more information and prompt consideration, visit our website at www.jlab.org/careers. To 
receive full consideration, please apply by June 30, 2017. Confidential inquiries and questions 
concerning this search may be directed to Stuart Henderson, Jefferson Lab Director, at  
stuart@jlab.org, or Rhonda Barbosa, Human Resources Director, at rbarbosa@jlab.org.
Thomas Jefferson National Accelerator Facility (Jefferson Lab) is an Equal Opportunity Employer 
and does not discriminate in hiring or employment on the basis of race, color, religion, ethnicity, 
sex, sexual orientation, gender identity, national origin, ancestry, age, disability or veteran status or 
on any other basis prohibited by federal, state, or local law. As part of the Lab’s equal employment 
opportunity policy, we also take affirmative action as called for by applicable laws and Executive 
Orders to ensure that minority group individuals, females, disabled veterans, recently separated 
veterans, other protected veterans, Armed Forces, and qualified disabled persons are introduced 
into our workforce and considered for promotional opportunities.

Associate Director for Accelerator Operations, Research and Development
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Career opportunities for those with a background  
in physics and related subjects

A bumper-sized book with helpful careers advice, real-life case studies, as well  
as an extensive employer directory powered by brightrecruits.com

Download the free Physics World app today!

Read online at  physicsworld.com/careers

Career opportunities for those with a 
background in physics and related subjects

A bumper-sized book with helpful careers advice, 
real-life case studies, as well as an extensive 

employer directory powered by brightrecruits.com

Download the free Physics World app today!

Read online at  physicsworld.com/careers
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The Physics Department of Northern Illinois University is home to world-class faculty in accelerator, detector and particle physics. In a joint initiative with 
Fermi National Accelerator Laboratory (Fermilab), it has established a Cluster of Research Excellence in accelerator science and beam physics since 2014. 
Faculty members have national and international research and educational collaborations with Fermilab, Argonne National Laboratory (ANL), SLAC, CERN, 
DESY and USPAS/ CERN Accelerator Schools. Funded by the National Science Foundation, the Department of Energy and other institutional and national 
agencies, the Accelerator and Beam Physics faculty members in the cluster work at the theoretical and experimental frontiers, with full access to special 
purpose laboratories and advanced accelerator test facilities at NIU and Fermilab (e.g. NIU High Brightness Electron Source laboratory in IARC and Fermilab 
FAST/IOTA testbed). The research cluster aims at enabling “discovery-class” science driven by charged particle beams and associated advanced techniques/
technologies of lasers, bright electron and ion sources, nano-material structures, superconductivity, microwave cavity electrodynamics, nonlinear dynamics, 
electrodynamic and optical control of intense charged particle, atomic and molecular beams. The R&D is directed towards developments in particle physics 
and related disciplines of cosmology, material and life sciences and their applications to societal grand challenges of energy, environment, health and security. 

Working seamlessly with the outstanding accelerator and technology research staff at Fermilab and Northern Illinois Centre for Accelerator and Detector 
Development (NICADD),  unique collaborative research opportunities exist to contribute to large scale national and international accelerator activities 
such as the PIP-II at Fermilab for the development of the long-baseline neutrino facility in support of the international DUNE experiment,  TeV-scale collider 
developments world-wide including the LHC and its upgrade and the FCC at CERN, “precision” experiments e.g. “g-2”, “Mu-2-e” etc. at Fermilab, anti-matter 
related experiments at CERN, as well as cutting edge innovative research in laboratory –scale experiments to investigate the “dark” sector of the vacuum. 

OPPORTUNITY FOR TENURE-TRACK ASSOCIATE and ASSISTANT PROFESSORSHIP  
APPOINTMENTS IN ACCELERATOR PHYSICS ( JOINTLY WITH FERMILAB)                                                                                                       

The cluster seeks appointment of two tenure-track faculty members in accelerator physics, jointly with Fermilab, at Associate/Assistant 
Professor levels as soon as possible. Aspiring candidates, with a PhD degree in Physics or equivalent and relevant post-doctoral experience 
beyond, should contact Professor Swapan Chattopadhyay, President’s Professor and Director of Accelerator Reserarch, NIU  
(schaterji@niu.edu) and Distingusihed Scientist, Director’s Senior Leadership Team, Fermilab (swapan@fnal.gov) for further details and 
send early expressions of interest and professional background information in advance before August 15, 2017. Candidates from historically 
underrepresented communities are especially encouraged to apply. A detailed job posting with specific directions for applications will be 
announced online and selected journals soon.

Vilnius University is seeking an excellent scientist to fill a leading position in the Faculty of Physics. The successful candidate is expected to build a research team to carry out studies 
in the field of experimental particle physics, and establish a strong connection to CERN. She/he is also expected to work in close collaboration with other research groups at Vilnius 
University, with the aim to increase the level of cooperation between Lithuania and other international scientific and academic institutions, and with particular attention to Lithuania-
CERN cooperation.

Vilnius University has joined CERN RD collaborations in 2002 and the CMS experiment in 2007. Previous participation in one of the major experiments at the Large Hadron Collider at 
CERN (ALICE, ATLAS, CMS or LHCb) will be considered an advantage.

Vilnius University is the oldest and most comprehensive university in Lithuania. According to “QS World University Rankings 2016-2017”, it is among top 500 universities in the world. 
The academic staff consists of 1350 employees (250 of them are professors) and around 20,000 students, including 3,600 graduate and 900 doctoral students.

The research laboratories of the Faculty of Physics have premises in the National Centre of Physical and Technological Sciences in Sunrise Valley (“Saultekio”) since 2016. The Valley is 
the largest and most advanced base for physical, chemical and life sciences and for technology in Lithuania and the Baltic states. The lecture rooms and the educational laboratories at 
the Faculty of Physics, the largest center of physics studies in Lithuania, are situated nearby.

A Chair position is equivalent to a full professor position. The incumbent is expected to fulfill the requirements corresponding to the recommended European competences for a leading 
(R4) or, at least, an established (R3) researcher.

Candidates must have been trained at international particle physics laboratories and leading national collaborating institutions, with expertise in modern experimental particle physics.  
They must demonstrate a proven record in securing significant research funding/budgets/resources and experience in managing and leading research projects. 

Applications are invited from candidates of any nationality and gender. Citizens of non-EU countries will need to fulfil the requirements for obtaining a work permit in Lithuania. The 
successful candidate must take residence in Vilnius.

Chair’s mission: ● Coordinate Lithuania’s research activities in theoretical and experimental high energy physics, and in materials and computer sciences and medical applications 
relevant to CERN research fields; ● facilitate the involvement of researchers at Vilnius University into the programmes and experiments conducted at CERN; ● organize teaching and 
training of students and young researchers in particle physics, particle detector techniques, data processing and related fields; ● raise the public awareness for fundamental physics 
such as the current understanding of the Universe and its origin in a form that is suitable for a broad audience.

Full details of the Chair’s duties will be provided upon request.

The successful candidate will be entitled to: ● a separate office; ● premises to establish her/his own laboratory, if the existing infrastructure  
does not match the needs, within the limits of the Centre’s financial possibilities; ● Salary Range: negotiable and depending on experience.

The applications should be sent to VU Directorate of Personnel  zis@cr.vu.lt     The deadline: 10 September, 2017. 

A cover letter should include a request to participate in the contest and should be addressed to the Rector of Vilnius University. 

Also, a description of academic activities together with a list of scientific publications, curriculum vitae, an outline of the research plan  
and any other additional documents allowing to objectively evaluate the qualifications of the applicant. 

The letters of support from senior scientists with an established track record in high-energy nuclear and particle physics (min 3, max 6)  
should be sent directly to Vilnius university (zis@cr.vu.lt).

Chair for Experimental nuclear and particle physics at Vilnius University, Lithuania
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Physicist in Experimental Particle Physics Research
Apply now for this opportunity to join CERN’s Experimental Physics Department. Functions will include:

● Taking a leading role in all aspects of particle physics experiments, involving the conception and design of 
experiments, the building and operation of detectors and the analysis of data. 

● Co-ordinating or making important contributions to studies, projects or committee work.
● Representing the Organization at conferences, workshops, or in other research laboratories  

and institutions.
● Supervising research and development work and to plan and manage activities  

including material and human resources.

Full details of the position and details of how to apply can be found 
on http://cern.ch/go/9qGF.  Deadline 19th June 2017.

Jefferson Lab is a world-leading nuclear physics facility funded by the U.S. Department of 
Energy’s Office of Science. The Lab is devoted to the study of the building blocks of matter that 
make up 98 percent of the visible universe. 
Jefferson Lab seeks an internationally renowned accelerator physicist with extensive research 
management experience for the position of Associate Director for Accelerator Operations, 
Research and Development.  The successful candidate will have strong leadership and 
management capabilities with the demonstrated ability to direct a world class R&D organization. 
The Associate Director is responsible for:
● Establish strategy and direction for the laboratory’s accelerator technology capabilities in 

alignment with the Lab strategic plans to ensure that the Lab is well-positioned to achieve 
research goals and contribute to future national and international accelerator projects.

● All aspects of the safe operation, maintenance and improvement of the accelerator complex.
● The execution of the accelerator research and development program, including the operation  

of test facilities.
● The successful delivery of project scope within cost and schedule.
● Support the Lab in achieving a diverse and inclusive work environment.
Responsibilities include the management of the Accelerator Division of approximately 165 staff 
including 85 scientists and engineers. The Division operates the 12 GeV Continuous Electron 
Beam Accelerator Facility in support of the experimental nuclear physics program and user 
community, numbering more than 1500 scientists. 
For more information and prompt consideration, visit our website at www.jlab.org/careers. To 
receive full consideration, please apply by June 30, 2017. Confidential inquiries and questions 
concerning this search may be directed to Stuart Henderson, Jefferson Lab Director, at  
stuart@jlab.org, or Rhonda Barbosa, Human Resources Director, at rbarbosa@jlab.org.
Thomas Jefferson National Accelerator Facility (Jefferson Lab) is an Equal Opportunity Employer 
and does not discriminate in hiring or employment on the basis of race, color, religion, ethnicity, 
sex, sexual orientation, gender identity, national origin, ancestry, age, disability or veteran status or 
on any other basis prohibited by federal, state, or local law. As part of the Lab’s equal employment 
opportunity policy, we also take affirmative action as called for by applicable laws and Executive 
Orders to ensure that minority group individuals, females, disabled veterans, recently separated 
veterans, other protected veterans, Armed Forces, and qualified disabled persons are introduced 
into our workforce and considered for promotional opportunities.

Associate Director for Accelerator Operations, Research and Development
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Bookshelf
C o m p i l e d  b y  V i r g i n i a  g r e C o,  Cern

Making Sense of Quantum Mechanics
By Jean Bricmont
Springer
In this book, Jean Bricmont aims to 
challenge Richard Feynman’s famous 
statement that “nobody understands 
quantum mechanics” and discusses some of 
the issues that have surrounded this field of 
theoretical physics since its inception.

Bricmont starts by strongly criticising 
the “establishment” view of quantum 
mechanics (QM), known as the Copenhagen 
interpretation, which attributes a key role to 
the observer in a quantum measurement. The 
quantum-mechanical wavefunction, indeed, 
predicts the possible outcomes of a quantum 
measurement, but not which one of these 
actually occurs. The author opposes the idea 
that a conscious human mind is an essential 
part of the process of determining what 
outcome is obtained. This interpretation was 
proposed by some of the early thinkers on the 
subject, although I believe Bricmont is wrong 
to associate it with Niels Bohr, who relates the 
measurement with irreversible changes in the 
measuring apparatus, rather than in the mind 
of the human observer.  

The second chapter deals with the nature 
of the quantum state, illustrated with 
discussions of the Stern–Gerlach experiment 
to measure spin and the Mach–Zender 
interferometer to emphasise the importance 
of interference. During the last 20 years or so, 
much work has been done on “decoherence”. 
This has shown that the interaction of the 
quantum system with its environment, 
which may include the measuring apparatus, 
prevents any detectable interference between 
the states associated with different possible 
measurement outcomes. Bricmont correctly 
emphasises that this still does not result in a 
particular outcome being realised.

The author’s central argument is presented 
in chapter five, where he discusses the 
de Broglie–Bohm hidden-variable theory. 
At its simplest, it proposes that there are two 
components to the quantum-mechanical 
state: the wavefunction and an actual point 
particle that always has a definite position, 
although this is hidden from observation 
until its position is measured. This model 
claims to resolve many of the conceptual 
problems thrown up by orthodox QM: in 
particular, the outcome of a measurement 
is determined by the position of the particle 
being measured, while the other possibilities 
implied by the wavefunction can be ignored 
because they are associated with “empty 
waves”. Bricmont shows how all the results 
of standard QM – particularly the statistical 

probabilities of different measurement 
outcomes – are faithfully reproduced by the 
de Broglie–Bohm theory. 

This is probably the clearest account of 
this theorem that I have come across. So 
why is the de Broglie–Bohm theory not 
generally accepted as the correct way to 
understand quantum physics? One reason 
follows from the work of John Bell, who 
showed that no hidden-variable theory can 
reproduce the quantum predictions (now 
thoroughly verified by experiment) for 
systems consisting of two or more particles 
in an entangled state unless the theory 
includes non-locality – i.e. a faster-than-light 
communication between the component 
particles and/or their associated 
wavefunctions. As this is clearly inconsistent 
with special relativity, many thinkers 
(including Bell himself) have looked 
elsewhere for a realistic interpretation of 
quantum phenomena. Not so Jean Bricmont: 
along with other contemporary supporters 
of the de Broglie–Bohm theory, he embraces 
non-locality and looks to use the idea to 
enhance our understanding of the reality 
he believes underlies quantum physics. In 
fact he devotes a whole chapter to this topic 
and claims that non-locality is an essential 
feature of quantum physics and not just of 
models based on hidden variables.

Other problems with the de Broglie–
Bohm theory are discussed and resolved 
– to the author’s satisfaction at least. These 

include how the de Broglie–Bohm model 
can be consistent with the Heisenberg 
uncertainty principle when it appears 
to assume that the particle always has a 
definite position and momentum; he points 
out that the statistical results of a large 
number of measurements always agree with 
conventional predictions, and these include 
the uncertainty principle.

Alternative ways to interpret QM are 
presented, but the author does not find 
in them the same advantages as in the 
de Broglie–Bohm theory. In particular, he 
discusses the many-worlds interpretation, 
which assumes that the only reality 
is the wavefunction and that, rather 
than collapsing at a measurement, this 
produces branches that correspond to 
all measurement outcomes. One of the 
consequences of decoherence is that there 
can be no interaction between the possible 
measurements, and this means that no branch 
can be aware of any other. It follows that, 
even if a human observer is involved, each 
branch can contain a copy of him or her who 
is unaware of the others’ presence. From this 
point of view, all the possible measurement 
outcomes co-exist – hence the term 
“many worlds”. Apart from its ontological 
extravagance, the main difficulty with 
many-worlds theory is that it is very hard 
to see how the separate outcomes can have 
different probabilities when they all occur 
simultaneously. Many-worlds supporters 
have proposed solutions to this problem, 
which do not satisfy Bricmont (and, indeed, 
myself), who emphasises that this is not a 
problem for the de Broglie–Bohm theory. 

A chapter is also dedicated to a brief 
discussion of philosophy, concentrating on 
the concept of realism and how it contrasts 
with idealism. Unsurprisingly, it concludes 
that realists want a theory describing what 
happens at the micro scale that accounts for 
predictions made at the macro scale – and that 
de Broglie–Bohm provide just such a theory. 

The book concludes with an interesting 
account of the history of QM, including the 
famous Bohr–Einstein debate, the struggle of 
de Broglie and Bohm for recognition, and the 
influence of the politics of the time.

This is a clearly written and interesting 
book. It has been very well researched, 
containing more than 500 references, and I 
would thoroughly recommend it to anyone 
who has an undergraduate knowledge of 
physics and mathematics and an interest in 
foundational questions. Whether it actually 
lives up to its title is for each reader to judge. 

 ● Alastair Rae, University of Birmingham, UK.
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