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CERN Courier Archive: 1969
A l o o k b a c k  t o  CERN C o u r i er   v o l .  8 ,  O c t o b er   1969,  c o m p i l e d  b y  P e g g i e  R i m m er

A report, by a team from the Cornell-Sydney 
University Astronomy Centre, Australia, 
on a high-energy cosmic-ray search which 
seems to have evidence for quarks, appeared 
in Physical Review Letters on 22 September. 
A preliminary announcement was made at 
the 11th International Conference on Cosmic 
Ray Physics in Budapest, 25 August to 
4 September, and on 8 September L S Peak, 
who participated in the experiment with 
L Cairns, R L S Woolcott and team leader 
C B A McCusker, spoke at CERN about their 
intriguing findings.

The postulate that the many strongly 
interacting particles are built from quarks, 
coming together in different ways, has been 
the most successful of the theoretical models 
which attempt to explain observations. 
However, all previous searches, both at 
particle accelerators and in low-energy 
cosmic rays, have failed to reveal a quark as 
a physical object. This does not necessarily 
mean that quarks do not exist – their mass may 
be too high for them to be produced at existing 

accelerator energies. They may, however, 
occur in much higher-energy cosmic rays.  

One of their unusual properties would 
be that they would carry a charge of 1/3 or 
2/3 the unit charge of the electron. Once 
above a certain energy, the ionization that a 
particle produces as it passes through matter 
is proportional to the square of its charge, 
independent of its mass. This provides a 
rather clean handle to get hold of the quark. 

Beginning in July 1968, the Sydney team 
looked at cosmic-ray air-shower cores 
with a detector consisting of lead-shielded 
scintillation counters triggering four Wilson 
cloud chambers at an energy above 1015 eV 
[103 TeV]. In a little over a year they recorded 
about 60,000 high-energy particle tracks and 
found five with ionization about half that of a 
normal particle. 

Other possible sources of low ionization 
– such as a statistical fluctuation in ion 
production, the Chudakoff effect, poor 
illumination, clearing field present – have 
been eliminated, leaving the most likely 
source as the passage of particles carrying 
less than unit charge, possibly quarks of 
charge 2/3.

The results have been greeted with 
guarded optimism. The Sydney group, 
obviously keen to provide more evidence, is 
constructing a larger detection system with 
high-pressure cloud chambers and streamer 
chambers, both sensitive to particle charge.  

●● Compiled from texts on pp307–308.

Quark candidates in Sydney
A photograph of a 
“quark candidate” in 
high-energy 
cosmic-ray showers, 
taken in a Wilson cloud 
chamber by the 
University of Sydney 
team. The track (X–X) 
contains fewer droplets 
than its neighbours, 
suggesting the passage 
of a particle producing 
lower ionization.

Compiler’s Note 
In the 1960s, bubble chambers were in their heyday at labs such as CERN, 
although cloud chambers still found some use. The quarks that were 
‘discovered’ in the device in Sydney were soon being ‘undiscovered’, as 
CERN Courier reported in January 1970. Other groups should have seen 
similar events but did not. The events in Sydney were probably low-energy 
muons or tracks through a poorly illuminated part of the chamber.

Currently, we are enjoying a period of unguarded optimism concerning 
the appearance at the LHC of something resembling a Higgs boson, with 
an energy around 125 GeV. The full LHC collision energy of 14 TeV, not yet 
achieved, corresponds to a 105 TeV fixed-target proton beam or cosmic ray. 
Yet, cosmic rays can still trump that, reaching energies as high as 108 TeV.
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PS shutdown: the 
bubble chambers 

The annual shutdown of the PS, 13 October 
until 26 November, allows work on the three 
bubble chambers in service at CERN. The 
2 m hydrogen chamber has taken more than 
3.8 million photographs between November 
1968 and October 1969. On 6 September it 

reached the total of 10 million photographs 
since it came into operation less than five 
years ago. The 81 cm hydrogen chamber took 
1.9 million photographs in the same period, 
bringing its total close to 13 million since 
1961. The 1.2 m propane chamber had taken 
1.6 million, bringing its total to 7.5 million 
since 1960.

●● Compiled from texts on pp301–304.

An unusual view into the 1.2 m heavy-liquid 
bubble chamber, which is also having a 
wash and brush up while out of action 
during the PS shutdown.

The 2 m hydrogen bubble chamber is 
undergoing modifications during the 
annual PS shutdown. For this, the two 
halves of the magnet, which normally hide 
the chamber, safety tanks, cooling pipes etc, 
are rolled back.
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VIENNA CONFERENCE 

ON INSTRUMENTATION
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SCIENTIFIC TOPICS
New Detector Developments in 
Particle physics / Astro-particle physics /
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www.fujikura.co.uk +44 (0)20 8240 2000
Fujikura Europe Ltd, C51 Barwell Business Park, KT9 2NY, UK

2G YBCO Superconductor
Fujikura’s Second Generation YBCO High-Temperature Superconducting

Wires provide unparalleled and proven performance for a host of

practical applications. From High-strength magnets to MRI machines

and Generators to Fault-Current Limiters, the next revolution in

Superconductivity is here.

World leading. Record breaking.

superconductors@fujikura.co.uk search for ‘Fujikura 2G HTS’

Radiation Resistant Optical Fibre
Fujikura’s unique Radiation Resistant Fibre ensures signals are

transmitted perfectly and reliably under the harshest conditions with

Radiation exposure. Already operational in the CERN LHC, our

Rad-resistant Fibre delivers unmatched performance.

radhard@fujikura.co.uk search for ‘Fujikura Rad Hard’

CERN Proven 4900KM ordered for LHC

100km used in LHC ATLAS detector

High Radiation resistance

Low Attenuation <7dB / km

(total dose 100kGy at 2.6Gy/s)

Current World Record production Ic value

466,981 A /cm for 816M × 572A/cm at 77K

Perfected over more than 20 years in Japan

Wide operating temperatures

Highly Customisable components according to applications

Robust Mechanical properties

Exceptional Magnetic Flux Densities

1300 W. Broadway,  
Sweetwater Texas USA 79556
Toll Free: (888) 800-8771 
Phone: (325) 235-4276   Fax: (325) 235-0701
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Pantone 286 Pantone 032

Magnetic precision has a name

The Fast Digital Integrator FDI2056 is the world’s 
fastest and most sensitive voltage integrator.

For the first time it is possible to measure fast, low-level 
magnetic field disturbances such as eddy currents in a 
switched magnet.
 
A complete and upgradable 
solution for your most exacting 
magnetic measurements.

Measuring magnetic 
field transients? 

Now it’s possible!
Designed at the CERN
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