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In 1969, when the question of processing of 
fi lm from the 3.7 m [Big] European hydrogen 
Bubble Chamber BEBC was tackled, it 
became clear that to use existing scanning 
devices, regions containing interesting 
events would have to be roughly identifi ed 
in advance. The result is BESSY, the BEBC 
European Scanning SYstem, a scanning and 
preliminary measuring table not involving 
high precision.

BESSY has a mirror fi xed to the machine, 
a projection table 1.3 × 1.6 m2 and four 
projection lenses on a single plate giving 
a total magnifi cation of 17×. Preliminary 

measuring can be carried out in the 
image plane with a precision of ±170 μm 
(equivalent to ±10 μm in the fi lm plane). 

The tricks which helped bring the price 
down to 41,500 SF, less than half the price 
of a table produced using conventional 
methods throughout, concern the fi lm 
driving motors, lenses, fi lm pressure 
plates, mirrors, projector and condenser. 
The driving motors are very sturdy car 
windscreen wiper motors; there are twelve 
of them at a price of about 50 SF each. 

Special lenses were made by Jos. Schneider, 
Germany, at a price of 1000 SF per unit, 
to correct distortions caused by the fi lm 
pressure plates. The mirror has only been 
polished once; the quality is adequate 
and the price is less than a fi fth that of a 
high precision mirror. The lamps with 
incorporated mirror are commercially 
available units from movie projectors. The 
condenser is made from a plastic Fresnel 
lens costing a few tens of Swiss francs.

 ● Compiled from texts on pp127–128.
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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,  A P R I L  1972,  C O M P I L E D  B Y  P E G G I E  R I M M E R

The National Accelerator Laboratory came 
into being in the summer of 1967 with the 
mandate to build and operate a 200 GeV 
proton synchrotron. The move to the site, 
around the former village of Weston, Illinois, 
was completed in September 1968. On 1 
December 1968 ground was broken and 
construction was under way, aiming to have 
the accelerator built within a budget of $250 
million and operational by 1 July 1972. 

On the morning of 1 March 1972 there 
was a pep talk from Laboratory Director 
Bob Wilson and from Ernie Malamud 
reviewing commissioning progress. In the 
Main Control Room, Frank Cole was leading 
the new attack on design energy with Jim 
Griffi n at the other end of the intercom in 
the RF building. Don and Helen Edwards 
had worked during the night to tidy up the 
tracking between bending and quadrupole 
magnets, a possible source of beam 

instabilities at energies over about 30 GeV.  
At 11.00 a stable beam was achieved after 

injection of about 1011 protons per pulse 
at 7.2 GeV from the Booster. By 11.30 the 
beam was through transition and a steady 
climb to higher energies began. To simplify 
the removal of magnets which failed, the 
magnet water-cooling circuits were not 
operating and pulse rates had to be kept low 
to avoid overheating. The cycle sequence 
was forty pulses at 30 GeV, each taking 1 s, 
followed by a single pulse to 200 GeV fi eld 
levels taking 5 s. 

At 12.30 the scope trace indicating 
accelerated beam crept out to 167 GeV. 
Excitement was growing and the Main 
Control Room became a crowd scene with 
a huddle of heads round Ed Gray operating 
the main control console. At 13.08 the 
shout went up “There it is”; the trace went 
all the way out to 200 GeV. Design energy 

had been achieved several months ahead of 
the initial schedule and within the forecast 
construction budget. 

 ● Compiled from texts on pp120–123.

First pulses at 200 GeV

1 March 1972. “There it is”. Happy faces 
cluster around the screen in the NAL Main 
Control Room. At the scope are (l. to r.) 
Frank Cole, Jeff Gannon and John Clarke 
with, immediately behind them, Dick Cassel, 
Ryuji Yamada, Bruce Strauss and Paul 
Evan. (Image credit: NAL.)

Compiler’s Note 
Mechanical and electro-mechanical devices have long brought out 
the whimsical and wonderful in inventors, as evidenced in some of 
the machines for scanning and measuring bubble-chamber fi lm. Even 
Nobel laureate Ernest Rutherford sanctioned this approach to building 
apparatus in his apocryphal declaration “If you can’t do it with string and 
sealing wax on a lab bench, it probably isn’t worth doing at all”.

During the Second World War, semi-automatic analysis machines, 
invented to help decrypt secret messages of the Axis Powers, were 
operated by “girls”, namely “Wrens” from the Women’s Royal Naval Service 
(WRNS) at the UK Government Code and Cypher School in Bletchley Park. 
The Wrens found the devices so comical that they christened them “Heath 

Robinsons” in honour of the renowned British cartoonist whose speciality was drawing ridiculously 
complicated gadgets to solve simple problems. Heath Robinsons were the predecessors of Colossus, the 
world’s fi rst programmable digital electronic computer, and the Wren operators might well be regarded as 
the predecessors of particle physics’ scanning girls (was there ever a scanning boy?).

n a L

BESSY
B u B B L E  C h a M B E r S

A prototype of BESSY, the scanning table 
designed specifi cally for use on fi lm from 
BEBC, delivered to CERN in December 
1971. (Image credit: CERN-EX-7204071.)
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Dynamic Current Measurement

Current measurement at its best up to 50 A
– dynamic and with high-precision!

• Precise wide range current measurement from 1 μA up to 50 A

• Dynamic current measurement with up to 20 kHz bandwidth 

• 2 differential channels with 700 V isolation voltage

• Two 18 bit ADCs, up to 1.6 MS/s sample rate 

• Non interrupting switching between the 
measurement ranges ±25 mA and ±50 A

Follow us on Facebook, Twitter and Youtube and take a 
look at our new brochure under: www.alldaq.com/cc2.

Visit us in Nuremberg, 19th to 21st of May 

2015 in hall 11, booth 11-241.
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Technology transfer

Technologies developed for fundamental research in particle, 
astro-particle and nuclear physics have an enormous impact on 
everyday lives. To push back scientifi c frontiers in these fi elds 
requires innovation: new ways to detect one signal in a wealth of 
data, new techniques to sense the faintest signals, new detectors 
that operate in hostile environments, new engineering solutions 
that strive to improve on the best – and many others.

The scientifi c techniques and high-tech solutions developed by 
high-energy physics can help to address a broad range of challenges 
faced by industry and society – from developing more effective 
medical imaging and cancer diagnosis through positron-emission 
tomography techniques, to developing the next generation of solar 
panels using ultra-high vacuum technologies. However, it is dif-
fi cult and costly not only for many organizations to carry out the 
R&D needed to develop new applications, products and processes, 
but also for scientists and engineers to turn their technologies into 
commercial opportunities. 

The aim of the high-energy physics technology-transfer network 
– HEPTech – is to bring together leading European high-energy 
physics research institutions so as to provide academics and industry 
with a single point of access to the skills, capabilities, technologies 
and R&D opportunities of the high-energy physics community in 
a highly collaborative open-science environment. As a source of 
technology excellence and innovation, the network bridges the gap 
between researchers and industry, and accelerates the industrial pro-
cess for the benefi t of the global economy and wider society.

HEPTech is made up of major research institutions active in 
particle, astroparticle and nuclear physics. It has a membership of 
23 institutions across 16 countries, including most of the CERN 
member states (see table on page x). Detailed information about 
HEPTech member organizations and an overview of the network’s 
activities are published annually in the HEPTech Yearbook and are 
also available on the network’s website.  

So, how was the network born? Jean-Marie Le Goff, the fi rst 
co-ordinator and present chairman of HEPTech, explains: 

“Particle physics is a highly co-operative environment. The idea 
was to spread that spirit over to the Technology Transfer Offi ces.” 
So in 2008 a proposal was made to the CERN Council to establish 
a network of Technology Transfer Offi ces (TTOs) in the fi eld of 
particle physics. The same year, Council approved the network 
for a pilot phase of three years, reporting annually to the Euro-
pean Strategy Session of Council. In the light of the positive results 
obtained over those three years, Council approved the continua-
tion of the network’s activities and its full operation. “Since then 
it has grown – both in expanding the number of members and in 
facilitating bodies across Europe that can bring innovation from 
high-energy physics faster to industrial exploitation”, says Le Goff. 

The primary objective of the HEPTech network is to enhance 
technology transfer (TT) from fundamental research in physics to 
society. Therefore, the focus is on furthering knowledge transfer 
(KT) from high-energy physics to other disciplines, industry and 
society, as well as on enhancing TT from fundamental research in 
physics to industry for the benefi t of society. The network also aims 
to disseminate intellectual property, knowledge, skills and technolo-
gies across organizations and industry, and to foster collaborations 
between scientists, engineers and business. Another important task 
is to enable the sharing of best practices in KT and TT.

HEPTech’s activities are fully in line with its objectives. To foster 
the contacts with industry at the European level, the network organ-
izes regular academia–industry matching events (AIMEs). These 
are technology-themed events that provide matchmaking between 
industrial capabilities and the needs of particle physics and other 
research disciplines. They are HEPTech’s core offering to its mem-
bers and the wider community, and the network has an active pro-
gramme in this respect. Resulting from joint efforts by the network 
and its members, the AIMEs usually attract about 100 participants 
from more than 10 countries (fi gures from 2014). Last year, the 

HEPTech: where academia 
meets industry
Eleonora Getsova explains how the HEPTech 
network gives a European dimension to 
innovative approaches and technology-transfer 
opportunities in high-energy physics.

▲

Representatives of HEPTech member organizations and the 
network’s Co-ordination Committee at the HEPTech Board 
Meeting, which took place at CERN in December 2014. (Image 
credit: CERN-PHOTO-201412-257-2.)
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critical role that vacuum plays at every stage. This experience, coupled with 
class leading products and application know-how, allows us to offer a broad 
range of solutions enabling you to push the boundaries of modern physics.
• Optimum solution not compromises 
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 Broad depth of application and simulation experience  
 across vacuum industry 
 
• Increased productivity, high reliability 
 High uptime solutions

     

  

   

ET Enterprises Limited, Riverside Way,
Uxbridge, UB8 2YF, UK
Phone: +44 (0)1895 200880
Fax: +44 (0)1895 270873
sales@et-enterprises.com
www.et-enterprises.com

ADIT Electron Tubes, 300 Crane Street,
Sweetwater, Texas 79556, USA
Phone: (325) 235 1418
Fax: (325) 235 2872
sales@electrontubes.com
www.electrontubes.com

New Photomultiplier HV Base
Using photomultipliers is now even easier with a new
range of compact, low noise, HV Bases from
ET Enterprises.

    range of input voltage (5V to 15V).
..
.

very low power
high stability

output voltage adjustable from 100V to 2000V

ET Enterprises is now your single source for ‘Electron Tubes’ and ADIT 
photomultipliers, including many Photonis replacements.

Visit our website for further information.

Use our interactive website to search our complete range of products or follow 
the contact links to discuss your application.

Incorporating socket, voltage divider and HV 
supply, they are suitable for use with a wide
range of photomultipliers operating in analogue, 
pulse counting or photon counting modes.
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