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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 .

Caltech and MIT are Affirmative Action/Equal Opportunity Employers Women, Minorities, Veterans, and Disabled Persons are encouraged to apply

More information about LIGO available at www.ligo.caltech.edu

Postdoctoral Research Positions
LIGO Laboratory

Applications for postdoctoral research positions with 
LIGO Laboratory should indicate which LIGO site 
(Caltech, MIT, Hanford, or Livingston) is preferred by 
the applicant. Applications should be sent to 
HR@ligo.caltech.edu (Electronic Portable Document 
Format (PDF) submittals are preferred). Caltech 
and MIT are Affirmative Action/Equal Opportunity 
employers. Women, minorities, veterans, and disabled 
persons are encouraged to apply.

Applications should include curriculum vitae, list of 
publications (with refereed articles noted), and the 
names, addresses, email addresses and telephone 
numbers of three or more references. Please attach 
a cover letter describing past experience and current 
and future research interests. Applicants should request 
that three or more letters of recommendations be sent 
directly to HR@ligo.caltech.edu (Electronic Portable 
Document Format (PDF) submittals are preferred). 
Consideration of applications will begin December 15, 
2016 and will continue until all positions have been 
filled.

The Laser Interferometer Gravitational-Wave Observatory (LIGO) has as its 
goal the development of gravitational wave physics and astronomy. The LIGO 
Laboratory is managed by Caltech and MIT, and is funded by the National 
Science Foundation.  It operates observatory sites equipped with laser 
interferometric detectors at Hanford, Washington and Livingston, Louisiana, which 
recently made the first confirmed detection of gravitational waves. A vigorous 
LIGO Laboratory R&D program supports the development of enhancements 
to the LIGO detector as well as astrophysical data analysis, and development of 
future detectors and detector technologies.

The LIGO Laboratory anticipates having one or possibly more postdoctoral 
research positions at one or more of the LIGO sites – Caltech, MIT and at 
the two LIGO Observatories in Hanford, WA and Livingston, LA – beginning 
in Fall 2017.  Hires will be made based on the availability of funding. Successful 
applicants will be involved in the operation of LIGO itself, analysis of LIGO 
data, both for diagnostic purposes and astrophysics searches, and/or the R&D 
program for future detector improvements. We seek candidates across a broad 
range of disciplines. Expertise related to astrophysics, modeling, data analysis, 
electronics, laser and quantum optics, vibration isolation and control systems 
is desirable. Most importantly, candidates should be broadly trained scientists, 
willing to learn new experimental and analytical techniques, and ready to share 
in the excitement of building, operating and observing with a gravitational-wave 
observatory. Appointments at the post- doctoral level will initially be for one-year 
with the possibility of renewal for up to two subsequent years.

Become a physics examiner with Cambridge

Applicants should have:

•  teaching experience with a degree 
in a physics subject.

•  a PC and broadband to allow them 
to access Cambridge on-screen 
marking systems.

Cambridge International Examinations is growing and over 10000 schools in more than 160 countries are 
now part of our Cambridge learning community. To support our continued growth worldwide, we are inviting 
teachers to develop their professional practice by becoming physics examiners for Cambridge IGCSE and 
Cambridge International AS & A Level.

To apply, please visit www.cie.org.uk/makeyourmark

In return, we offer:

•  a powerful insight into the teaching and 
assessment of Cambridge qualifications

•  support in developing your own professional practice

•  the highest standards of training and support and 
competitive rates

•  flexible opportunities which fit around your 
existing commitments.

Physics World ad Sep16.indd   1 15/09/2016   14:58
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Faces & Places

Wolfhart Zimmermann, who passed away 
on 18 September, was one of the outstanding 
German theoretical physicists of the second 
part of the 20th century. He made infl uential 
discoveries and in 1991 he received the Max 
Planck medal for contributions to quantum 
fi eld theory and renormalisation theory.  

Zimmermann studied physics and 
mathematics in Freiburg and Göttingen, 
completing his thesis in cohomology in 
1950. He spent several years in the US, at the 
Institute for Advanced Study, the Courant 
Institute of Mathematical Science and the 
University of Chicago. He then returned 
to Europe, becoming a fellow at the Max 
Planck Institute for Physics and Astrophysics 
in Munich, followed by director in 1991. 

His scientifi c work concerned 

perturbative-renormalisation theory, and the 
development of a general theory of quantised 
fi elds. Guided by the experience from 
renormalised-perturbation theory, Lehmann, 
Simanzyk and Zimmermann based their 

“LSZ” theory on a weak-convergence 
asymptotic condition for the fi eld operators 
by asymptotic free fi elds, thus establishing 
a connection between the physical 
interpretation in terms of particles and the 
collision cross-section. The LSZ approach 
was the starting point of the proof of the 
experimentally verifi ed dispersion relations 
and also led to experimentally verifi able 
predictions that can be extended to cover 
situations with composite particles. 

Zimmermann was closely involved in 
the physics and physicists of CERN and 
particularly with Henri Epstein, Yurko 
Glaser, André Martin and Raymond Stora. 

 ● Philippe Blanchard, Bielefeld University. 

Wolfhart Zimmermann 1928–2016
Zimmermann (left) with Rolf Hagedorn.
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application

The evolution of computational tools for 
numerical simulation of physics-based 
systems has reached a major milestone. 

Custom applications are now being developed 
by simulation specialists using the Application 
Builder in COMSOL Multiphysics®. 

With a local installation of COMSOL Server™, applications can be 
deployed within an entire organization and accessed worldwide.

Make your organization truly benefit from the power of analysis. 
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Peter was full of initiative, very energetic 
and not afraid of taking risks. He worked 
closely with people from all over the 
world, helping them as much as he could. 

In addition to all of this, Peter was a 
professional ski instructor and a climber, 
and many of us have enjoyed trips with him 
in the mountains. He inspired many of us 

both in our professional and private lives. 
Our thoughts go to his family and many 
friends. 

 ● His friends and colleagues. 
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The candidates are expected to comply with the following requirements:

1. PhD in the field of laser plasma physics

2. Post-doc in laser driven X-ray sources would be a plus

3. Working experience of minimum 5 years in the field of laser driven X-ray sources with an excellent record of publications in this field in 

4. Working experience in management of a larger research group

5. Willing to travel and English language on a very good level (written and spoken) 

Location:    ELI Beamlines, Institute of Physics ASCR, Dolní Břežany, Czech Republic

Applicants should provide their CV and cover letter (in English) along with a complete list of publications. They should single out 5 most important publications with the description of their 
contribution. All these materials should be sent to hr@eli-beams.eu. The deadline for applications is open. 

Please include the following text in your cover letter, to allow us to process your personal details:

I agree that, according to the decree 101/2000 coll. (Czech Republic), my personal details sent to FZU AV CR, v.v.i., Na Slovance 2, 18221 Praha 8, Czech Republic can be used for the 
purpose of obtaining employment and management of database of employment candidates. This permission is given for the period of one year and can be at any time withdrawn by giving 
a notice in writing.

I N T E R N A T I O N A L  S E L E C T I O N  P R O C E S S  F O R  E L I  B E A M L I N E S  F A C I L I T Y  I N  C Z E C H  R E P U B L I C

The suitable candidate will be responsible for the delivery of X-ray sources driven by ultrashort laser pulses and their integration into the 
ELI Beamlines facility. 

LEADER OF RESEARCH PROGRAMME 2
X-ray sources driven by ultrashort laser pulses

international peer-reviewed journals

Call to scientific institutes for collaboration in the context of the 
Beamline for Schools competition at CERN

In 2017 CERN will, for the fourth time, organize a Beamline for 
Schools (BL4S) Competition that invites high school students 
from around the world to make a proposal for an experiment at 
a beam line of the PS accelerator.

In the framework of this project, CERN invites scientific institutes 
to participate in the organization of the competition by 
contributing the expertise of two young researchers (physicist, 
computer scientist or engineer) for the period from 1 February 
2017 to 30 September 2017, subject to a possible extension.

A detailed description of the project and the qualification and 
skills required from the young researchers can be found at: 
http://cern.ch/go/tdD8

The modalities of the proposed collaboration will be set  
out in a dedicated agreement between CERN and the  
institute(s) concerned.

For further information, interested institutes may contact:  
markus.joos@cern.ch

Details about the competition itself can be found at:  
www.cern.ch/bl4s

Call to scientific institutes for  
collaboration in the context of the  
Beamline for Schools competition at CERN
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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

Electron Lenses for Super-Colliders
By Vladimir D Shiltsev
Springer
Also available at the CERN bookshop   
With an energetic writing style, in this 
book Vladimir Shiltsev presents a novel 
device for accelerators and storage 
rings. These machines employ magnets 
to bend and focus particle trajectories, 
and magnets always create forces that 
increase monotonically with the particle 
displacement in the magnet. But a particle 
in a beam also experiences forces from 
the beam itself and from the other beam 
in a collider – forces that do not increase 
monotonically with amplitude. Therefore, 
magnets are not well suited to correct for 
beam-generated forces. However, another 
beam may do the job, and this is most 
easily realised with a low-energy electron 
beam stabilised in a solenoidal magnetic 
fi eld – thus an electron lens is created. 
The lens offers options for generating 
amplitude-dependent forces that cannot be 
realised with magnets, and such forces can 
also be made time-dependent. The electron 
lens is in effect a nonlinear lens with a 
rather fl exible profi le that can either be 
static or change with every passing bunch.

D Gabor already proposed the use of 
electron-generated space-charge forces in 
1947 (Nature 160 89–90), and E Tsyganov 
suggested the use of electron lenses for the 
SSC (SSCL-Preprint-519 1993). But it was 
Shiltsev who was the driving force behind 
the fi rst implementation of electron lenses 
in a high-energy machine. Two such lenses 
were installed in the Tevatron in 2001 and 
2004, where they routinely removed beam 
not captured by the radiofrequency (RF) 
system, and were used for numerous studies 
of long-range and head-on beam–beam 
compensation and collimation. In 2014, two 
electron lenses were also installed in the 
Relativistic Heavy Ion Collider (RHIC) for 
head-on beam–beam compensation, and 
their use for the LHC collimation system is 
under consideration.

Shiltsev’s experience and comprehensive 
knowledge of the topic make him perhaps 
the best possible author for an introductory 
text. The book is divided into fi ve chapters: 
an introduction, the major pieces of 
technology, application for beam–beam 
compensation, halo collimation, and 
other applications. It draws heavily on 
published material, and therefore does 
not have the feel of a textbook. While a 
consistent notation for symbols is used 
throughout the book, the fi gures are taken 

from other publications, and the units are 
mostly but not entirely in the International 
System (SI).

At the heart of the book are descriptions 
of the major technical components of 
a working electron lens, and the two 
main applications to date: beam–beam 
compensation and halo collimation. 
Long-range and head-on beam–beam 
compensation as well as collimation 
applications are described exhaustively. 
It is somewhat regrettable that the latest 
results from RHIC were published too late 
to be included in the volume (e.g. W Fischer 
et al. 2015 Phys. Rev. Lett. 115 264801; 
P Thieberger et al. 2016 Phys. Rev. Accel. 
Beams 19 041002). The book names the 
hollow electron lens a collimator, but it is 
probably better to describe it as a diffusion 
enhancer (as suggested on p138) because 
its strength is at least an order of magnitude 
smaller than a solid-state collimator, and 
a hollow lens will not replace either a 
primary or a secondary collimator jaw.

The last chapter ventures into more 
speculative territory, with applications that 
are not all in colliders. Most prominently, 
space-charge compensation is discussed, 
largely in terms of tune spread but not 
resonance driving terms. The latter is 
only mentioned in the context of multiple 
electron lenses (up to 24 for a simulated 
Fermilab Booster example). For this and 
the other applications mentioned, it is clear 
that much work remains before these could 

become reality.
Overall, the book is an excellent entry 

point for anyone who would like to become 
familiar with the concepts, technology and 
possible application of electron lenses. It is 
also a useful reference for many formulas, 
allowing for fast estimates, and for the 
published work on this topic – up to the date 
of publication.

 ● Wolfram Fischer, Brookhaven National Laboratory.

Nanoscale Silicon Devices 
By Shunri Oda and David K Ferry (eds)
CRC Press
The CRC Handbook of Chemistry and 
Physics was fi rst published in 1913 and is a 
well-known text, at least to older physicists 
from the time before computers and instant, 
web-based information. To fi nd relevant 
data, one had to be familiar with the 
classifi cation of subjects and tables in the 
handbook’s 2500 or so pages, but virtually 
everything was covered. Over the years, the 
CRC Press – while continuing to publish 
this handbook, for more than 100 years 
now – has grown into a large publisher that 
produces hundreds of titles every year in 
engineering, physics and other fi elds.

Its recent publication, Nanoscale 
Silicon Devices, describes a variety 
of investigations that are under way to 
develop improved and smaller electronic 
structures for computing, signal processing 
in general, or memory. Now that transistors 
approach the dimension of a few 

▲

Apply now, deadline: Nov. 1, 2016
more information: wipac.wisc.edu/careers/bahcall

John Bahcall Postdoctoral Researcher
WIPAC at the University of Wisconsin–Madison invites applications for the John Bahcall Fellowship for 
outstanding postdoctoral fellows to work with the IceCube neutrino experiment. The fellowship honors 
the late John Bahcall, an inspiring mentor to generations of scientists and founding member of IceCube.
The successful candidate will: 

• Conduct independent research in experimental neutrino physics and astronomy 
• Secure a three-year appointment 
• Receive a $12,000 research budget in addition to a competitive salary

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; control systems; contamination 
control; particle accelerators; mechanics; optics; 

electronic; vacuum R&D) and Technicians 
(vacuum systems-laser operations; vacuum R&D; 

detectors,DAQ and control systems)

Extreme Light Infrastructure – Nuclear Physics (ELI-NP) 
will be a new Center for Scientific Research to be built by the 
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 machines of high performances: 
l A very high intensity laser with two 10 PW lasers; 

l A very high intensity laser with two 10 PW lasers;  A very 
intense, brilliant γ beam, very low bandwidth, with E γ until 
19 MeV, which is obtained by incoherent Compton back 
scattering of a laser light off an intense electron beam 
(Ee> 700 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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