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Working in a place like  
nowhere else on earth…. 

The place for your next career step? 

People at CERN are driven by a shared goal, a single purpose. They want to achieve the impossible, to 
do what’s never been done before. Everyone here strives to be the best they can be, true specialists and 
industry "firsts" are created regularly –not just in the world of physics. The engineering and technical skills 
needed to make the experiments succeed are as world-class as the science behind them. 

CERN will be recruiting over 150 people this year. So if you’re  
looking for a new challenge in engineering & technical fields,  
check out the diverse opportunities CERN has to offer on  
cern.ch/jobs. Take part! 

We are looking for highly qualified and motivated 
students holding an MSc or equivalent degree in 
physics or astrophysics to pursue doctoral research at 
the Munich School on Neutrinos and Dark Matter.
The School is an Integrated Research Training Group 
within the recently founded SFB1258 “Neutrinos 
and Dark Matter in Astro- and Particle Physics” 
(www.sfb1258.de). SFB1258 is based at the Technical 
University of Munich (TUM) in collaboration with the 
Max-Planck-Institut für Physik (MPP), Max-Planck-
Institut für Extrater restrische Physik (MPE), Max-
Planck-Institut für Astrophysik (MPA), European 
Southern Observatory (ESO), and the Institut für 
Hochenergiephysik (HEPHY) der Österrei chischen 
Akademie der Wissenschaften. 

We are offering PhD positions in Physics on various 
experimental as well as theoretical topics on neutrino 
properties, neutrino astronomy at low and high 
energies, the particle nature of dark matter, axion 
searches, and super novae processes including the 
investigation of stellar matter.
We offer participation in running and future experiments 
like CRESST, FERMI, GERDA/LEGEND, IceCube, 
IceCube-Gen2, JUNO, KATRIN, SOX, and our local 
infrastructures, including the Maier-Leibnitz tandem 
accelerator laboratory.

For further information and application details please 
visit: http://www.sfb1258.de/graduate-school/

Several PhD Positions at the Technical University of Munich (TUM) on 
Experimental and Theoretical Aspects of Neutrinos and Dark Matter
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Institute of High Energy Physics, Chinese Academy of Sciences
IHEP Recruitment of Overseas High-level Talents

The Institute of High Energy Physics (IHEP) of the Chinese Academy of Sciences 
(CAS) invites applications for permanent staff positions at all levels. IHEP is 
a comprehensive research laboratory for particle and astroparticle physics, 
accelerator physics and technology, radiation technologies and applications, as 
well as for nuclear analytical techniques and interdisciplinary research.
For More Information: http://english.ihep.cas.cn/
Recruitment Objectives: 
Based on the needs of the research areas and the disciplines development 
of IHEP, we are now publicly recruiting overseas outstanding talents and 
scholars of relevant disciplines who possess research abilities and innovation 
awareness.
Programs: 
1 National “Thousand Talents Program” (full time & part time programs) for 

established scientists.
2 National “Thousand Young Talents Program” for outstanding  

junior scientists.
3 Pioneer “Hundred Talents Program” of CAS, for outstanding junior scientists, 

excellent junior detector or accelerator  experts.
4 “Outstanding Talents Program” of IHEP, for scientific research or technical 

talents.

Research Areas: 
Experimental Particle and Nuclear Physics, Theoretical Physics, Astronomy and 
Astrophysics,Nuclear Technology, Multidisciplinary Research, Accelerators, 
Neutron physics, Condensed matter physics
Contact:
Division for Human Resources, Institute of High Energy Physics,  
Chinese Academy of Sciences
E-mail: hehl@ihep.ac.cn
Tel: (86)010-88235879, Fax: (86)010-88233102
Address: No. 19 (B), Yuquan Road, Shijingshan District, Beijing, (Postcode: 100049)
Applications should include a CV, an outline of academic accomplishments, 
description of current research and plan for future research, 3 – 5 published 
papers representative of your work, and a record of citations for your work. You 
should arrange for 3 letters of reference from experts in your 
field to be sent by post or email (established scientists are not 
requested). 
For detailed information please visit  
http:// english.ihep.cas.cn/ju/201303/
W020130326502657080582.pdf

The jobs description, the Candidate’s profiles and the Rules of Procedures of Selection can be found at
http://www.eli-np.ro/jobs.php.

The applications shall be accompanied by the documents required in the Rules and Procedures of Selection for these positions
The applications shall be sent to the Human Resources Department at human.resources@eli-np.ro.

IFIN-HH – ELI-NP is organizing 
competitions for filling the following 

positions: 

Senior and Junior Researchers, 
Postdoctoral research assistants, PhD 
students, Engineers/ Physicists (laser 
engineers for 10PW lasers, particle 
accelerators, electrical, electronics, 
control systems, detectors, DAQ, 
optics) and Technicians (vacuum 

systems-laser operations, vacuum R&D, 
detectors and spectroscopy, DAQ and 

control systems)

Extreme Light Infrastructure – Nuclear Physics (ELI–NP) will be the most 
advanced research infrastructure in the world focusing on photonuclear physics 
studies and applications, implemented by the the Horia Hulubei National 
Institute of Physics and Nuclear Engineering (IFIN-HH) in Bucharest – Magurele, 
Romania. 

ELI-NP is a complex facility which will host two state-of-the-art equipment of 
high performances: 

l A very High Power Laser System with two 10 PW arms based on Optical 
Parametric Chirped Pulse Amplification, able to reach intensities of 1023 W/
cm2 and electrical fields of 1015 V/m; 

l A very intense, brilliant Gamma Beam System, ~ 0.1 % bandwidth, with E γ up 
to 19.5 MeV, which is obtained by incoherent Compton back scattering of a 
laser light off a very intense electron beam (Ee up to 720 MeV) produced by 
a warm LINAC.

Senior and Junior Researchers, Postdoctoral research assistants, 
PhD students, Engineers, Physicists and Technicians at 

Extreme Light Infrastructure – 
Nuclear Physics (ELI-NP) 
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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

Challenges and Goals for Accelerators in 
the XXI Century
By Oliver Brüning and Stephen Myers (eds)  
World Scientific
Also available at the CERN bookshop  
This mighty 840 page book covers an 
impressive range of subjects divided into 
no less than 45 chapters. Owing to the 
expertise and international reputations 
of the authors of the individual chapters, 
few if any other books in this field have 
managed to summarise such a broad topic 
with such authority. While too numerous 
to list in the space provided, the full list 
of authors – a veritable “who’s who” of 
the accelerator world – can be viewed at 
worldscientific.com/worldscibooks/10.114
2/8635#t=toc. 

The book opens with two chapters 
devoted to a captivating historical review 
of the Standard Model and a general 
introduction to accelerators, and closes 
with two special sections. The first of 
these is devoted to novel accelerator ideas: 
plasma accelerators, energy-recovery 
linacs, fixed-field alternating-gradient 
accelerators, and muon colliders. The last 
section describes European synchrotrons 
used for tumour therapy with carbon ions 
and covers, in particular, the Heidelberg 
Ion Therapy Centre designed by GSI and 
the CERN Proton Ion Medical Machine 
Study. The last chapter describes the 
transformation of the CERN LEIR 
synchrotron into an ion facility for 
radiobiological studies.

Concerning the main body of the book, 
17 chapters look back over the past 100 
years, beginning with a concise history 
of the three first lepton colliders: AdA in 
Frascati, VEP-1 in Novosibirsk and the 
Princeton–Stanford electron–electron 
collider. A leap in time then takes the 
reader to CERN’s Large Electron–Positron 
collider (LEP), which is followed by a 
description of the Stanford Linear Collider. 
Unfortunately, this latter chapter is too 
short to do full justice to such an innovative 
approach to electron–positron collisions.

The next section is devoted to 
beginnings, starting from the time of the 
Brookhaven Cosmotron and Berkeley 
Bevatron. The origin of alternating-
gradient synchrotrons is well covered 
through a description of the Brookhaven 
AGS and the CERN Proton Synchrotron. 
The first two hadron colliders at CERN 
– the Intersecting Storage Rings (ISR) 
and the Super Proton Synchrotron (SPS) 
proton–antiproton collider – are then 

discussed. The ISR’s breakthroughs 
were numerous, including the discovery 
of Schottky scans, the demonstration 
of stochastic cooling and absolute 
luminosity measurements by van der 
Meer scans. Even more remarkable was 
the harvest of the SPS proton–antiproton 
collider, culminating with the Nobel 
prize awarded to Carlo Rubbia and Simon 
van der Meer. The necessary Antiproton 
Accumulator and Collector are discussed 
in a separate chapter, which ends with an 
amusing recollection: “December 1982 
saw the collider arriving at an integrated 
luminosity of 28 inverse nanobarns and 
Rubbia offering a ‘champagne-only’ party 
with 28 champagne bottles!” Antiproton 
production methods are covered in detail, 
including a description of the manoeuvres 
needed to manipulate antiproton bunches 
and of the production of cold antihydrogen 
atoms. This subject is continued in a later 
chapter dedicated to CERN’s new ELENA 
antiproton facility.

The Fermilab proton–antiproton collider 
started later than the SPS, but eventually 
led to the discovery of the top quark by the 
CDF and D0 collaborations. The Fermilab 
antiproton recycler and main ring are 
described, followed by a chapter dedicated 
to the Tevatron, which was the first 
superconducting collider. The first author 
remarks that, over the years, some 1016 
antiprotons were accumulated at Fermilab, 
corresponding to about 17 nanograms 

and more than 90% of the world’s total 
man-made quantity of nuclear antimatter. 
This section of the book concludes with a 
description of the lepton–proton collider 
HERA at DESY, the GSI heavy-ion 
facility, and the rare-isotope facility REX 
at ISOLDE. Space is also given to the 
accelerator that was never built, the US 
Superconducting Super Collider (SSC), 
of which “the hopeful birth and painful 
death” is recounted.

The following 25 chapters are devoted to 
accelerators for the 21st century, with the 
section on “Accelerators for high-energy 
physics” centred on the Large Hadron 
Collider (LHC). In the main article, 
magisterially written, it is recalled that 
the 27 km length of the LEP tunnel 
was chosen having already in mind the 
installation of a proton–proton collider, 
and the first LHC workshop was organised 
as early as 1984. The following chapters 
are dedicated to ion–ion collisions at the 
LHC and to the upgrades of the main ring 
and the injector. The high-energy version 
of the LHC and the design of a future 
100 km-circumference collider (with both 
electron–positron and proton–proton 
collision modes) are also covered, as well 
as the proposed TeV electron–proton 
collider LHeC. The overall picture is 
unique, complete and well balanced.

Other chapters discuss frontier 
accelerators: super B-factories, the BNL 
Relativistic Heavy Ion Collider (RHIC)  
and its electron–ion extension, linear 
electron–positron colliders, electron–
positron circular colliders for Higgs studies 
and the European Spallation Source. 
Special accelerators for nuclear physics, 
such as the High Intensity and Energy 
ISOLDE at CERN and the FAIR project 
at GSI, are also discussed. Unfortunately, 
the book does not deal with synchrotron 
light sources, free electron lasers and high- 
power proton drivers. However, the latter 
are discussed in connection with neutrino 
beams by covering the CERN Neutrinos to 
Gran Sasso project and neutrino factories. 

The book is aimed at engineers and 
physicists who are already familiar with 
particle accelerators and may appreciate 
the technical choices and stories behind 
existing and future facilities. Many of 
its chapters could also be formative for 
young people thinking of joining one of 
the described projects. I am convinced 
that these readers will receive the book 
very positively.

 ● Ugo Amaldi, TERA Foundation.
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MT25
The 25th International Conference on  
Magnet Technology 

Amsterdam, the Netherlands 
August 27-September 1, 2017

	 Magnets for Particle and Nuclear Physics, Fusion, High-Field Facilities, Medical,  
 Biological, and Analytical Applications.
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