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MSc in Particle & Nuclear Physics

A new 12 month programme at the 
University of Edinburgh starting 

September 2018

The MSc brings together experimental and 
computational techniques with theoretical 

understanding. Students will study detector 
physics, data analysis, machine learning, 

research skills along with particle & nuclear 
physics, optional courses and undertake a 

research project.

For further information, and to apply, visit 
our webpage:

www.ph.ed.ac.uk/mscpnp
MSc Prize Scholarships available 

The University of Edinburgh is a charitable body, registered in Scotland, with registration number SC005336

Accelerators | Photon Science | Particle Physics

Deutsches Elektronen-Synchrotron
A Research Centre of the Helmholtz Association

PARTICLE
PHYSICS •
DESY has openings for:
DESY-Fellowships -
experimental particle physics

DESY
DESY is one of the world’s leading research centres for photon science, 
particle and astroparticle physics as well as accelerator physics.

DESY develops, runs and uses accelerators and detectors for the 
investigation of the structure of matter.

The position
Fellows in experimental particle physics are invited to participate in a project 
of DESYs particle physics research programme at Hamburg.
• Analysis and detector upgrade in the LHC experiments ATLAS and 

CMS
• Preparation of future colliders (accelerator and experiments)
• Participation in the Analysis Forum of the Helmholtz Alliance

”Physics at the Terascale”
• Participation in the experiments ALPS and BELLE II
• Generic development of detectors and accelerators for applications in 

particle physics 

Requirements
• Ph.D. completed within the last 4 years
• Experience in experimental particle physics

DESY-Fellowships are awarded for a duration of 2 years with the possibility of 
prolongation by one additional year.

Futher informations and a link to the submission system for your 
application and the references can be found here:

http://particle-physics.desy.de/education__career/fellowship/index_eng.html

Please note that it is the applicants responsibility that all material, 
including letter of references, reach DESY before the deadline for the 
application to be considered.

Salary and benefits are commensurate with those of public service organi-
sations in Germany. Classification is based upon qualifications and assigned 
duties. Handicapped persons will be given preference to other equally qua-
lified applicants. DESY operates flexible work schemes. DESY is an equal 
opportunity, affirmative action employer and encourages applications from 
women. Vacant positions at DESY are in general open to part-time-work. Du-
ring each application procedure DESY will assess whether the post can be 
filled with part-time employees. There is a bilingual kindergarten on the DESY 
site.

We are looking forward to your application quoting the reference code pre-
ferably via our electronic application System: Online-Application
Deutsches Elektronen-Synchrotron DESY
Human Resources Department | Code: FHFE001/2018
Notkestraße 85 | 22607 Hamburg | Germany | Phone: +49 40 8998-3392 
Email: recruitment@desy.de
Deadline for applications: 31 March 2018
www.desy.de

SENIOR MECHANICAL ENGINEER
Permanent contract, reference 8134

JOB DESCRIPTION
You will join a team developing new equipment for the ESRF particle 
accelerator complex and experimental stations and quickly become 
one of the Mechanical Engineering group experts, with the following 
responsibilities: 

• Carry out feasibility studies, engineering calculations and mechanical 
design studies using CAD tools for components of the accelerators 
and experimental lines (high stability supports, magnetic and opto-
mechanical devices, motorised mechanical systems, etc.) involving 
high precision, stability, vacuum and cooling technologies.

• Manage large projects, including supervision of manufacturing 
drawings, procurement, fabrication and test phases

• Provide expertise in mechanical design on projects managed by other 
engineers.

PROFILE, SKILLS AND EXPERIENCE
Higher university degree in mechanical engineering or a related discipline. 
A relevant experience of 10 to 20 years is expected, including work on high-
level design and engineering projects, engineering calculations and project 
management.

Please apply on www.esrf.eu/Jobs 
before 18 March 2018.

The European Synchrotron (ESRF) is an international research facility based in Grenoble, France. 
We are an equal opportunity employer and encourage diversity. 
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Diamond Light Source is one of the world’s most 
advanced scientific facilities. We’re home to 
the UK’s synchrotron light source - a giant 
microscope producing beams of light 10 billion 
times brighter than the sun. Probing the 
structure and composition of matter, our work 
drives innovation in everything from vaccines  
to nanotech. Innovative software is integral  
to our success. 

Software engineers play important roles here  
in everything from design, through development, 
to deployment and upgrade. From big data 
analytics, to high performance computing,  
to machine learning and robotics, you can  
apply the latest tech and techniques to solve 
fascinating problems. Collaborating with 
interesting people on all kinds of projects, 
you’ll broaden your horizons across software 
and science. Join us and we’ll solve some of 
mankind’s most significant challenges. 

HOW ABOUT 10 BILLION
 TIMES BRIGHTER THAN
 THE SUN?

Explore our latest opportunities at
diamond.ac.uk/software-engineer-careers

SO YOU’RE

KEEN TO SHINE
IN SOFTWARE
ENGINEERING.
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Two research positions in advanced instrumentation and techniques for particle physics, 
astrophysics or medical applications 

The Institut de Física d’Altes Energies (IFAE, www.ifae.es) invites candidates to apply for one of two research positions in advanced 
instrumentation and techniques for particle physics, astrophysics or medical applications. Appointments will be at the tenure-track level. 
Salary will be commensurate with experience. Significant startup funds will be provided. 
Review of applications will start on 12 of March 2018 and continue until the positions are filled. The anticipated starting date is Fall 2018, 
although earlier appointments may be considered. 
IFAE has twice been awarded with the Severo Ochoa Excellence grant by Spanish Ministry of Competitiveness, Industry and Economy, 
the agency funding these positions. IFAE’s research lines are in particle physics, astrophysics, cosmology and instrumentation, with a strong 
track record of achievements in these fields. IFAE has an experienced technical division, that operates several laboratories, clean rooms and 
a well-equipped mechanical workshop (http://www.ifae.es/eng/engineeringsupport.html)  
IFAE is located on the campus of the Universitat Autònoma de Barcelona (UAB), and is part of the Barcelona Institute of Science 
and Technology (BIST, www.bist.eu) a network of prestigious institutions working on topics ranging from photonics and nanosciences to 
chemistry, genomics and biosciences, some of which are also located on the UAB campus. ALBA, a third-generation synchrotron radiation 
facility, is also located in the immediate vicinity. 
Applicants are required to hold a PhD in physics or related field and to have at least three years of postdoctoral research experience. The 
appointees will be expected to establish and lead new competitively funded activities centered on novel instrumentation developments. 
Applications must be submitted to the email: jobs_so@ifae.es and should include a cover letter describing the applicant’s qualifications and 
interest in the position, a CV and publication list, a statement of research interests and at least three (up to five) references from whom 
letters may be solicited. 
IFAE is committed to equal opportunity for all and has been awarded with the EU HR Excellence in Research certificate.  
For inquiries regarding these positions, please contact Prof. Manel Martínez (martinez@ifae. es) 
Sending applications to the above address implies consent to the legal warning at the bottom of the IFAE Home Page.
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You will join a team developing new equipment for the ESRF particle 
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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

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

Download the free Physics World app today!

Read online at  physicsworld.com/careers

careers

careers

JOIN US!
The future is in laser technologies

The ELI (Extreme Light Infrastructure) Project is an integral 
part of the European plan to build the next generation of large 
research facilities. ELI-Beamlines as a cutting edge laser 
facility is currently being constructed near Prague, Czech 
Republic. ELI will be delivering ultra-short, ultra-intense laser 
pulses lasting typically a few tens of femtoseconds with peak 
power projected to reach 10 PW. It will make available time 
synchronized laser beams over a wide range of intensities  
for multi-disciplinary applications in physics, medicine, biology, 
material science etc. The high intensities of the laser pulse 
will be also used for generating secondary sources  
of e- and p+ and high-energy photons. Our research groups 
are expanding and recruiting physicists and engineers.

In our team we therefore have the following positions 
available:

• Junior Scientist
• Senior Scientist 
• Laser Physicist
• Junior Engineer
• Senior Engineer
• Vacuum Technician

• Mechanical Designer
• Control System Specialist
• Safety Engineer
• Optical Engineer
• X-ray Scientist
• Opto-mechanics

For more information see our website www.eli-beams.eu 
and send your application, please.
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What about… a studentship with CERN?
There’s no better way to learn than on-the-job. When that job happens to be in a world-famous 
organisation and centre of scientific excellence, even better.

If you’re currently studying a technical or administrative subject, or are considering a PhD, find 
out more about CERN’s flagship student programmes: Technical, Administrative and Doctoral 
studentships are open now for applications!

careers.cern/join-us/students 
Closing date 16th April 2018.
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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

Relativity Matters: From Einstein’s 
EMC2 to Laser Particle Acceleration and 
Quark-Gluon Plasma
By Johann Rafelski
Springer
Also available at the CERN bookshop
This monograph on special relativity (SR) 
is presented in a form accessible to a broad 
readership, from pre-university level to 
undergraduate and graduate students. At the 
same time, it will also be of great interest to 
professional physicists. 

Relativity Matters has all the hallmarks 
of becoming a classic with further editions, 
and appears to have no counterpart in the 
literature. It is particularly useful because 
at present SR has become a basic part not 
only of particle and space physics, but also 
of many other branches of physics and 
technology, such as lasers. The book has 
29 chapters organised in 11 parts, which 
cover topics from the basics of four-vectors, 
space–time, Lorentz transformations, mass, 
energy and momentum, to particle collisions 
and decay, the motion of charged particles, 
covariance and dynamics.

The first half of the book derives basic 
consequences of the SR assumptions 
with a minimum of mathematical tools. It 
concentrates on the explanation of apparently 
paradoxical results, presenting and refuting 
counterarguments as well as debunking 
various incorrect statements in elementary 
textbooks. This is done by cleverly exploiting 
the Galilean method of a dialogue between a 
professor, his assistant and a student, to bring 
out questions and objections.

The importance of correctly analysing the 
consequences for extended and accelerating 
bodies is clearly presented. Among the many 
“paradoxes”, one notes the accelerating 
rocket problem that the late John Bell used 
to tease many of the world’s most prominent 
physicists with. Few of them provided a 
perfectly satisfactory answer.

The second half of the book, starting from 
part VII, covers the usual textbook material 
and techniques at graduate level, illustrated 
with examples from the research frontier. 
The introductions to the various chapters and 
subsections are still enjoyable for a broader 
readership, requiring little mathematics. The 
author does not avoid technicalities such as 
vector and matrix algebra and symmetries, 
but keeps them to a minimum. However, in 
the parts dealing with electromagnetism, the 
reader is assumed to be reasonably familiar 
with Maxwell’s equations.

There are copious concrete exercises and 
solutions. Throughout the book, indeed, every 

chapter is complemented by a rich variety 
of problems that are fully worked out. These 
are often used to illustrate quantitatively 
intriguing topics, from space travel to the 
laser acceleration of charged particles.

An interesting afterword concluding 
the book discusses how very strong 
acceleration becomes a modern limiting 
frontier, beyond which SR in classical 
physics becomes invalid. The magnitude 
of the critical accelerations and critical 
electric and magnetic fields are qualitatively 
discussed. It also briefly analyses attempts 
by well-known physicists to side-step the 
problems that arise as a consequence. 

Relativity Matters is excellent as an 
undergraduate and graduate textbook, and 
should be a useful reference for professional 
physicists and technical engineers. The many 
non-specialist sections will also be enjoyed 
by the general, science-interested public.

 ● Torleif Ericson, CERN

The Standard Theory of Particle Physics: 
Essays to Celebrate CERN’s 60th 
Anniversary
By Luciano Maiani and Luigi Rolandi (eds.)
World Scientific
Also available at the CERN bookshop
This book is a collection of articles 
dedicated to topics within the field of 
Standard Model physics, authored by some 
of the main players in both its theory and 
experimental development. It is edited by 
Luciano Maiani and Luigi Rolandi, two 
well-known figures in high-energy physics.

The volume has 21 chapters, most of them 

devoted to very specific subjects. The first 
chapters take the reader through a fascinating 
tour of the history of the field, starting from 
the earliest days, around the time when 
CERN was established. I particularly 
enjoyed reading some recollections of Gerard 
’t Hooft, such as: “Asymptotic freedom was 
discovered three times before 1973 (when 
Politzer, Gross and Wilczek published 
their results), but not recognised as a new 
discovery. This is just one of those cases of 
miscommunication. The ‘experts’ were so 
sure that asymptotic freedom was impossible, 
that signals to the contrary were not heard, 
let alone believed. In turn, when I did the 
calculation, I found it difficult to believe that 
the result was still not known.”

In chapter three, K Ellis reviews the 
evolution of our understanding of quantum 
chromodynamics (QCD) and deep-inelastic 
scattering. Among many things, he shows 
how the beta function depends on the 
strong coupling constant, αS, and explains 
why many perturbative calculations can 
be made in QCD, when the interactions 
take place at high-enough energies. At 
the hadronic scale, however, αS is too 
large and the perturbative expansion tool 
no longer works, so alternative methods 
have to be used. Many non-perturbative 
effects can be studied with the lattice QCD 
approach, which is addressed in chapter 
five. The experimental status regarding αS 
is reviewed in the following chapter, where 
G Dissertori shows the remarkable progress 
in measurement precision (with LHC values 
reaching per-cent level uncertainties and 
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IHEP RECRUITMENT OF  
OVERSEAS HIGH-LEVEL TALENTS

The Institute of High Energy Physics (IHEP) of the Chinese Academy of Sciences (CAS) invites applications for 
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