
CERNCOURIER
V o l u m e  5 5   N u m b e r  7   S e p t e m b e r  2 0 1 5

19

C E R N C our i e r      S e p t e mb e r  2 0 15

CERN Courier Archive: 1972
A L O O K B A C K  T O  CERN C O U R I E R  V O L .  12,  S E P T E M B E R  1972,  C O M P I L E D  B Y  P E G G I E  R I M M E R

How to give insight into the concepts of 
particle physics? How to show the general 
public something of the inherent fascination 
and fundamental importance of a subject that 
seems so far removed from ordinary affairs 
and so dependent on advanced mathematics? 
This was the problem confronting Denis 
Postle of Tattooist International, the 
producer of a fi lm that CERN and the British 
Broadcasting Corporation (BBC) have made 
as a co-production.

The project started nearly three years ago, 
after Postle had come to Geneva to make a 
fi lm for the regular BBC science programme 
Horizon. This fi lm, like others before it, 
talked about CERN, the machines and the 
physicists, but the physics remained for the 
most part in the background, intangible and 
inaccessible. 

We needed a new style, a new approach, 
and we had to be selective in the phenomena 
described. It was pointless to try to cram 
into forty minutes of fi lm a physics course 
that most students fi nd diffi cult enough 
spread over as many months. In any case, 
few members of the public wish to become 
physicists overnight. They are interested 
in knowing what particle physics has to do 
with them, how it relates to their day-to-day 
affairs and what this research reveals. 

In producing the fi lm, CERN has provided 
the physics know-how and many people 
have spent a lot of time and effort in trying to 
explain the principal themes of present-day 

research in simple terms – none more so 
than R Hagedorn. The BBC, in the person 
of Peter Goodchild, editor of Horizon, has 
provided expertise on presentation and has 
been the fi nal arbiter on audience acceptance. 
Postle as producer has turned the talk into 
a theme, pictures and text. Compounds 
have become bubble rafts, atoms concert 
halls, protons motorcars, pions small boys, 
interactions dances, and quarks a series 
of moves in a special game of chess. The 
accelerators, the ISR and the big detectors 
remain in the background, giving place to a 
machine gun and paper target that provided 
the participants at least with a lot of fun. The 
music has been composed and is played by 
Pete Townshend of The Who. 

The fi lm is meant to be entertaining 

but it is, nevertheless, a serious attempt to 
show something of the methods behind the 
research, and to give some impression of the 
surprising order and harmony underlying 
the disorders and divisions usually more 
apparent in our daily lives. 

For the BBC, it represented a new 
approach, both in technique and 
organization. For Tattooist, it was a challenge 
to get to grips with a subject that must be one 
of the most diffi cult to portray. For CERN, it 
is another experiment – if not in physics, at 
least in physics communication. 

Comment from a physicist: “We risk 
making high-energy physics crystal clear 
to the public and totally obscure to the 
physicist!” 

 ● Compiled from texts on pp 288–289.

Pop physics

Shots from the CERN/BBC TV fi lm to be 
released in November: hadrons (vehicles), 
pions (boys) and kaons (adults) prepare for 
interactions. The last two carry zero 
hadronic charge. They are black, grey and 
white for negative, zero, and positive electric 
charge. Unfortunately, from a photograph it 
is not possible to hear the hypercharge! 
(Image credits: CERN/BBC.)

Jeremy [Newson] confronts the quark model 
on a special chessboard.

Compiler’s Note 
In 2012, the fi rst Collide@CERN artist-in-residence was German-born Julius von Bismarck, and the fi rst Dance and 
Performance prizewinner was Swiss choreographer Gilles Jobin. Working together, they produced Quantum, an ode to particle 
physics for six dancers. This widely acclaimed fusion of dance and lighting premiered in the CMS cavern for CERN’s Open Days 
in September 2013, and has since been on a world tour. It can be seen on YouTube. 

But this was not CERN’s fi rst foray into fusion. Forty years earlier, CERN and the BBC co-produced the TV fi lm Shadows of Bliss, 
which aired on 2 November 1972. The audible hypercharge was presumably Pete Townshend. A rock composer of some repute, 
Townshend was also known as a collider, smashing his guitar against stationary targets during performances by The Who.

Many sequences were changed or dropped as a result of trial audience reactions, and a representative of the public – young 
poet and actor Jeremy Newson – became a permanent part of the fi lm. Jasia Reichardt, a highly esteemed contemporary 
reviewer, wrote that “the fi lm is excellent and will give a lot of pleasure to scientists as well as those completely innocent of 
high-energy physics.” Shadows of Bliss can be seen at https://cds.cern.ch/record/1023489.

Among the harbingers of summer at CERN, mostly high-fl ying migratory physicists, is an occasional bird of paradise. One of these exotics was 
performance artist James Lee Byars, pictured on the CERN Courier cover in September 1972 and at https://cds.cern.ch/record/2012228. Just a glimpse of 
his distinctive plumage – fl owing hair, panama hat, white suit and silver shoes – sometimes on the restaurant terrace, sometimes in a quiet corner of the site, 
and we knew that the sunny season had arrived!
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Advertising feature

More than a White Rabbit

Creotech Instruments SA is a company that was founded 
by three Polish scientists who met while working at CERN. 
Initially, the company was engaged in research projects 
carried out by Polish and European universities. Today, 
Creotech is the biggest Polish player in the space industry, 
as well as manufacturer and supplier of highly regarded 
precision measuring instruments for research institutes 
around the world. 

The MTCA technology components and devices for 
time synchronization, compliant with the White Rabbit 
standard and produced by Creotech are, among others, 
used by CERN, the GSI Helmholtz Centre for Heavy Ion 
Research and the German Electron Synchrotron DESY  
in Hamburg.

Located in close proximity to the Polish capital, 
Creotech Instruments SA is increasing employment 
and the range of operation. While a few years ago the 
company employed 10 people, today a team of more than 
50 specialists is employed at Creotech.  The employees 
work in a modern sterile assembly room, meeting the 
highest standards and requirements of the European 
Space Agency (ISO 8 and ISO  6-7). In the corridors of 
Creotech can be met not only the staff involved in current 
projects, but also students from technical universities 
worldwide, who participate in workshops and internships. 
The most talented young Polish scientists join the Creotech 
Instruments team, often before they graduate.

The production of advanced measurement and control 
solutions for science is, beside activities in the space 
sector, the most important part of Creotech Instruments 
business. Before the creation of the company, the 
founders had worked in the laboratories at CERN, and 
so they understand the specific needs that scientists 
engaged in the study of elementary particles and high-
energy physics have.

The users of the measuring instruments manufactured 
by Creotech Instruments appreciate them for their 
reliability and quality, and the competitive price of the 
components supplied by the Polish company is also not 
without significance. The relatively low labour costs 
allow the Polish market to manufacture at far less cost 
than Western Europe, the US or Japan.  High quality in 
combination with the relatively low price is one of the 
biggest competitive advantages of Creotech Instruments.  
The Open Hardware philosophy is an important feature 
of Creotech Instruments’ products, and is in accordance 
with the CERN Open Hardware Licence (CERN OHL). This 
guarantees a high-quality product and full possibility of 

modification by the user, along with additional support 
for the user community.

White Rabbit – in defence of Einstein 
Facing the challenge of synchronizing the powerful 
detectors and other elements of the Large Hadron 
Collider, The European Agency for Nuclear Research, 
CERN, started an initiative of creating a new standard 
for the time synchronization of devices. The standard 
was named “White Rabbit”, and devices produced 
in accordance with the standard guarantee time 
synchronization to one nanosecond. The design and 
manufacture would be as Open Hardware.

Creotech Instruments was one of the first to become 
involved with the project and to implement the White 
Rabbit standard successfully. Since the delivery of the 
first series of White Rabbit standard measuring cards 
to CERN, the components produced by Creotech have 
reached and been utilized by research institutions in 
France, Germany, the Netherlands, the UK, Spain, Russia 
and the US. Creotech has expanded the range of White 
Rabbit supporting products with modules complying with 
MTCA – the AFC and AFCK cards. The company has also 
worked with the leading MTCA equipment suppliers to 
expand the standard support for White Rabbit.

White Rabbit modules:
FMC carriers: AFCK, AFC, SPEC, SVEC
Example configuration: White Rabbit Switch + SPEC + 
FMC ADC 100M 14B 4CH – remote, multichannel digital 
oscilloscope

MicroTCA applications – flexibility and modularity
Measurement and control applications produced 
by Creotech Instruments are based on the MicroTCA 
modular platform. The company produces RTM, RTU, 
ADC, DAC and TDC measurement cards, FPGA technology 
AMC base modules, IO cards and other functional units. 
Currently, the Creotech Instruments offer includes more 
than 20 different types of components, allowing for the 
creation of around 90% of applications for measuring 
and testing systems, for example EGSE for the space 
sector or the beam-trajectory measurement system in 
the Proton Synchrotron.

Modular control systems based on the MicroTCA 
platform are characterized by their fast-data-transfer 
ability (up to 40 Gbit/s) and include an integrated, high-
performance computer and data concentrator, as well as 
solutions for the integration of multiple MTCA devices in 

complete systems. The modular design provides great 
flexibility and allows for the use of a variety of interfaces. 
Creotech is the only commercial supplier of AMC modules 
supporting the White Rabbit protocol and in compliance 
with the CERN OHL.

Creotech Instruments’ measurement applications 
based on MTCA are utilized by scientific institutions, 
elementary particle accelerators and experimental 
reactors. The modularity and flexibility of the components 
developed by Creotech also allows for commercial use of 
the technology by industrial companies, the space sector 
and aerospace industries.

MTCA modules
Example configuration: 16-channel Software Defined Radio 
mounted on an antenna mast. Another application is the 
Position Beam Pickup for 4 electromagnetic pickup units.

- Dual AMC box
- 2 x AFCK
- 4 x FMC 16B 4CH ADC 250M
- 4 x 10 Gbit Ethernet over SFP +
- GPS receiver, optionally White Rabbit (SFP module) 
as time source.

The system provides signal acquisition, DSP processing, 
and interface transfer of 40 Gbit/s to the PC. Alternatively, 
the configuration uses dual PCIe x 4 port via fibre-optic 
cable (QSFP connector and PCIe-QSFP interface card).

Chamber placement at the laboratory.

Thanks to highly qualified and dedicated staff, Creotech 
Instruments SA provides also services of electronic 
assembly in compliance with the most demanding 
standards (eg. most restrictive ESA norms). With the 
experience gained in the production of equipment  working 
in space, Creotech ensures quality and reliability at the 
highest level.

Creotech DUAL BOX AMC, RTM and without.

Creotech Instruments S.A, Gen. L. Okulickiego 7/9 
05-500 Piaseczno, Poland 
phone:  48 22 233 10 27 
email:  support@creotech.pl  Web: www.creotech.pl
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Antiprotons

On 21 September 1955, Owen Chamberlain, Emilio Segrè, Clyde 
Wiegand and Tom Ypsilantis found their fi rst evidence of the anti-
proton, gathered through measurements of its momentum and its 
velocity. Working at what was known as the “Rad Lab” at Berkeley, 
they had set up their experiment at a new accelerator, the Bevatron 
– a proton synchrotron designed to reach an energy of 6.5 GeV, 
suffi cient to produce an antiproton in a fi xed-target experiment 
(CERN Courier November 2005 p27). Soon after, a related experi-
ment led by Gerson Goldhaber and Edoardo Amaldi found the 
expected annihilation “stars”, recorded in stacks of nuclear emul-
sions (fi gure 1). Forty years later, by combing antiprotons and posi-
trons, an experiment at the Low Energy Antiproton Ring (LEAR) 
at CERN gathered evidence in September 1995 for the production 
of the fi rst few atoms of antihydrogen.

Over the decades, antiprotons have become a standard tool for 
studies in particle physics; the word “antimatter” has entered into 
mainstream language; and antihydrogen is fast becoming a labo-
ratory for investigations in fundamental physics. At CERN, the 
Antiproton Decelerator (AD) is now an important facility for stud-
ies in fundamental physics at low energies, which complement the 
investigations at the LHC’s high-energy frontier. This article looks 
back at some of the highlights in the studies of the antiworld at 
CERN, and takes a glimpse at what lies in store at the AD. 

Back at the Bevatron, the discovery of the antineutron through 
neutral particle annihilation followed in 1956, setting the scene 
for studies of real antimatter. Initially, everyone expected perfect 
symmetry between matter and antimatter through the combination 
of the operations of charge conjugation (C), parity (P) and time 
reversal (T). However, following the observation of CP violation 
in 1964, it was not obvious that nuclear forces were CPT invari-
ant and that antinucleons should bind to build antinuclei. These 
doubts were laid to rest with the discovery of the antideuteron at 
CERN by a team led by Antonino Zichichi, and at Brookhaven by 
a team from Columbia University, including Leon Lederman and 

Sam Ting (CERN Courier May 2009 p15 and October 2009 p22). 
A decade later, evidence emerged for antihelium-3 and antitritium 
in the WA33 experiment at CERN’s Super Proton Synchrotron, 
following the sighting of a few candidates at the 70 GeV proton syn-
chroton at the Institute for High Energy Physics near Serpukhov. 
More recently, the availability of colliding beams of heavy ions 
has led to the observation of antihelium-4 by the STAR experi-
ment at Brookhaven’s Relativistic Heavy-Ion Collider (CERN 
Courier June 2011 p8). At CERN, the ALICE experiment at the 
LHC observes the production of light nuclei and antinuclei with 
comparable masses and therefore compatible binding energies 
(fi gure 2, p22).

Exit baryonium, enter new mesons
Back in 1949, before the discovery of the antiproton, Enrico Fermi 
and Chen-Ning Yang predicted the existence of bound nucleon–
antinucleon states (baryonium), when they noted that certain repul-
sive forces between two nucleons could become attractive in the 
nucleon–antinucleon system. Later, quark models based on dual-
ity predicted the existence of states made of two quarks and two 
antiquarks, which should be observed when a proton annihilates 
with an antiproton. In the 1970s, nuclear-potential models went 
on to predict a plethora of bound states and resonance excitations 
around the two-nucleon mass. There were indeed reports of such 
states, among them narrow states observed in antiproton–proton 

In the steps of the 
antiproton
Sixty years after the discovery of the antiproton 
at Berkeley, a look at some of the ways that 
studies with antiprotons at CERN have cast 
light on basic physics and, in particular, on 
fundamental symmetries.

Fig. 1. One of the fi rst annihilations of an antiproton observed at 
the Bevatron with a photographic emulsion. The antiproton 
enters from the left. The fat tracks are from slow protons or 
nuclear fragments, the faint tracks from fast pions. (Image 
credit: O Chamberlain et al. 1956 Nuo. Cim. 3 447.)
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