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Inside Story

I was one of 50 teachers who took part in a 
three-week residential programme at CERN 
in July 2015 to get a taste of frontier research 
in modern physics. Participants in the 
programme were selected from 32 countries 
across the world, and I was also the only 
teacher from the African continent. Having 
been selected to undertake a course at CERN 
has been a career highlight and a personal 
dream come true.

The grand scale of innovation going on 
at CERN is impressive. After its famous 
discovery of the Higgs boson in 2012, the 
second run of experiments started last year. 
Since then, they have discovered another 
new particle called the pentaquark. I feel 
privileged to have been at CERN during that 
time, and to have received a lecture about 
the pentaquark just days after its discovery. 
Of course, in addition to the large LHC 
experiments, there are many other cool 
experiments going on at CERN. These include 
the radioactive ion-beam facility ISOLDE, 
COMPASS, AMS (which is attached to the 
International Space Station to look for dark 
matter) and the Antimatter Factory. 

The feeling of collaboration and discovery 
is tangible at CERN. It was a hub of activity 
while I was there, with so many summer 
students from across the world doing 
experiments. Young and old all contribute to 
physics at CERN. Nobel laureates can also 
be spotted. It is truly the most inspiring place 
on Earth from a scientifi c point of view! 

Our programme consisted of three 
hours of daily lectures in particle physics, 
cosmology and astrophysics, in addition 
to workshops, visits to facilities and time 
spent on chosen projects for presentation at 
the end of the course. The projects ranged 
from the detection of cosmic rays, LHC 
data analysis and medical applications of 
CERN technologies to the importance of 
women in physics, educational games and 
comparing science curricula from across 
the globe. My workgroup had hours of 
fun building a working prototype of the 

ATLAS detector’s magnetic system. We 
also had Q&A sessions with experiment 
leaders and the former Director-General, 
where we discussed the future of CERN 
and education, CERN in the media, and 
how to educate the public about science. I 
also had the opportunity to meet the new 
Director-General, Fabiola Gianotti, who is 
the fi rst woman to head CERN.

CERN’s International High School 
Teacher (HST) programme inspires 
teachers to raise and maintain the interest of 
students in science and specifi cally modern 
physics. CERN recognises the teacher’s 
ability to instil a feeling of mystery and the 
potential for discovery in their students, 
which can motivate them to study science 
and engineering at university. My time at 
CERN has enabled me to promote what 
goes on at this extraordinary laboratory by 
sharing it with pupils and teachers alike. 

The HST programme is the ideal platform 
for equipping teachers to inspire and 
prepare our future scientists and engineers.

Since my return from CERN, I have 
enjoyed sharing my experience with 
students and with other teachers in South 
Africa, in addition to writing articles about 
CERN for the wider public in newspapers 
and magazines. I have also championed an 
after-school science club (appropriately 
named CERN Club), in which we create 
activities to teach our budding young 
scientists how to explore the wonders of the 
universe. It is truly rewarding to see how 
interested these young people have become 
in physics, and science in general. 

I will cherish my experience at CERN 
and will continue to share it in the years to 
come. Connections made with like-minded 
teachers from so many different countries 
have been hugely valuable. We have 
become ambassadors for CERN and would 
like to expose our students to the spirit of 
collaboration and internationalism felt there. 
I hope to continue to foster more of these 
qualities in my students, and to take a group 
of students to CERN in the near future. 
Thank you, CERN and the HST programme!

 ● Lizelle Swanepoel, head of chemistry at Saheti 
School, Johannesburg, South Africa.

A teacher’s discerning perspective

Physical-sciences teacher Lizelle Swanepoel describes how her participation in CERN’s High 
School Teacher (HST) programme is helping her to inspire a new generation of scientists. 

The author inside the LHC tunnel near CMS, during her stay at CERN in 2015.
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Bookshelf

commission the LHC – a giant, complex 
and technologically advanced apparatus. 
He explains how the machine works, 
from the superconducting magnets to the 
acceleration phases (realised consecutively 
in different pre-accelerators and, fi nally, 
in the collider) and the beam extraction, 
showing that the LHC is a marvel of 
engineering. No less important, of course, 
are the detectors, which are necessary to 
study the products of collisions for different 
research purposes. A chapter is then 
dedicated to describing the experimental 
apparatus of the four main experiments: 
ATLAS, CMS, ALICE and LHCb.

The reader is also given an idea of how 
data are selected, stored and analysed to 
extract interesting information, as well as 
of the physics topics that are investigated 
by these experiments, including the 
Standard Model (SM), quantum 
chromodynamics, b-quark and top-quark 
physics, supersymmetry and any sign of 
new physics. The latter is what physicists 
working at CERN are really eager to 
fi nd – particles or phenomena that could 
enable theorists to go beyond the SM. A 
chapter is dedicated to the discovery of the 
Higgs boson – the most important result 
accomplished with the LHC up to now. 

Since such a great endeavour cannot be 
realised without hard work, professionalism 
and collaboration, the author highlights the 
importance of the human factor in such a 
varied, multicultural and highly competitive 
environment. Finally, a few paragraphs on 
the impact of high-energy physics research 
on industry and society conclude the book.

Written in a fl uid style, this book would 
appeal to those who, even if not completely 
unfamiliar with the topic, know little about 
collider physics, CERN and its experiments.

 ● Virginia Greco, CERN.

Books received
Cosmology with MATLAB
By Dan Green
World Scientifi c

The aim of this book is to show 
how software packages such 
as MATLAB can be extremely 
useful for studying cosmology 
problems by means of complex 
simulations. Thanks to the 

greatly improved accuracy of cosmological 
data and the increased computing power 
available, the calculation and graphic tools 
offered by this software can be profi tably 
employed to study physics problems and 
compare different models.

A theory that successfully describes the 
universe and its evolution in terms of only six 

fundamental parameters has been developed. 
It accounts for the Big Bang (BB), cosmic 
microwave background (CMB) radiation 
and the evolution of matter to the present 
day. However, the model cannot explain 
some experimental results. The infl ation 
hypothesis, which postulates the existence 
of a scalar fi eld that caused an exponential 
expansion of the very early universe, can 
solve some of these open problems.

This book provides a basic exposition of 
BB cosmology and the infl ationary model 
using MATLAB tools for visualisation and 
to develop the reader’s understanding of the 
parametric dependence of the observables. 
Different models are compared, including 
one that assumes the Higgs fi eld as the scalar 
infl ationary fi eld. In this way, readers can 
gain experience in using various MATLAB 
tools (including symbolic mathematics, 
numerical-solution methods and plots) and 
also apply them to other problems. 

Life on the Cusp
By Weimin Wu
World Scientifi c

The extraordinary scientifi c 
career and personal life of the 
Chinese-naturalised American 
physicist Weimin Wu have 
played out against the backdrop 
of profound political and 

cultural changes in China during the last 
70 years.

In this autobiography, Wu describes 
the diverse and colourful events of his 
life and sketches a portrait of the social 

environment where they took place. He was 
personally involved in the making of the 
fi rst atomic bomb in China, aged just 17, 
and he participated in the analysis of the 
data collected by the fi rst artifi cial Chinese 
satellite, as well as in the construction of the 
fi rst electron–positron collider. An e-mail 
that he sent from Beijing to Switzerland 
in 1986 is considered to be the fi rst in the 
history of the internet in China. He was also 
a member of the research team that observed 
the fi rst J/ψ particle in Beijing, and of the 
CMS experiment, where he worked on the 
search for the Higgs boson.

Not only has he had a remarkable career, 
his personal life has also been marked by 
many unusual and stormy events. He had 
a poor childhood, undertook various jobs 
as a labourer or a farmer, and was forced 
to emigrate to the US after becoming 
personally involved in the Tiananmen 
Square protest.

The author tells the story of his scientifi c 
trajectory and life “on the cusp” with a 
candid spirit, describing both the events and 
his inner feelings – details of his emotional 
experience and love stories add to the book.

Memorial Volume for Y Nambu
By Lars Brink, Lay Nam Chang, Moo-Young Han and 
Kok Khoo Phua (eds)
World Scientifi c

Less than a year after his death 
at the age of 94, World Scientifi c 
has published a book honouring 
the memory of Yoichiro Nambu, 
who was one of the greatest 
physicists of the second half 

of the 20th century. A brilliant mind and a 
visionary thinker, Nambu contributed to the 
development of many areas of theory – from 
particle to condensed-matter physics. 

In the 1960s, he introduced the concept 
of spontaneously broken symmetries 
(with G Jona-Lasinio) and identifi ed a new 
symmetry for quarks and gluons (with 
M-Y Han). Both works can be considered 
cornerstones of the Standard Model of 
particles and forces.

This book provides an interesting 
collection of articles written by Nambu’s 
former collaborators, colleagues, students 
and friends. Through these contributions, 
the reader can gain an idea of the importance 
and variety of Nambu’s work, as well as 
learn about his personality. He is described 
by many of those who knew him as kind, 
warm and humble. Besides being very clever 
and “many years ahead”, he was also a good 
mentor. The volume concludes with the 
last scientifi c writing by Nambu himself, 
discussing the origin and development of 
particle physics.
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