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As is by now traditional, the rochester 
conference was followed by an “international 
conference on instrumentation for High 
Energy Physics”; this year it was held from 8 
to 12 September at Dubna. 

The bulk of the Conference was given 
to reporting further refi nements brought 
to established techniques for particle 
detection. on the bubble chamber side there 
is, in addition to the trend to much larger 
sensitive volumes, growing interest in rapid 
cycling techniques to take more pictures per 
accelerator pulse. At the Stanford Linear 
Accelerator Center (SLAC), for example, 
work is under way to pulse a 1 m bubble 
chamber at a rate as high as 20 times per 
second. related topics are the ultrasonic 

bubble chamber research at cern and 
Dubna, and the use of counters to fi re the 
chambers or cameras only when an event of 
interest is known to have occurred (done, for 
example, at Argonne). on the electronics experiments side, 

multiwire proportional chambers developed 
at cern are now an accepted choice for a 
wide range of applications - if you can afford 
them. on-line computers have, within a few 
years, moved from being an innovation to 
being something we cannot live without. 
A computer-controlled CAMAC system 
Ace, to Automatically set up and calibrate 
electronics for experiments, has been 
developed at Daresbury. Spectrometer 
systems are growing bigger, more accurate 
and more versatile. There is growing mastery 
of streamer chambers (half way between the 
bubble chamber and electronics techniques); 
there was a particularly nice report on the 
operation of the chamber at DESY.

 ● Compiled from texts on pp275–276.

The XVth International Conference on 
High Energy Physics was held in Kiev, the 
lively capital of the Soviet Ukraine, from 
26 August to 4 September. This series 
of conferences, known as the Rochester 
conferences, is the most important in 
our fi eld.

The Conference was sponsored by the 
International Union of Pure and Applied 
Physics, the USSR Academy of Sciences, 
the uSSr State committee on the use of 
Atomic Energy and the Ukrainian Academy 
of Sciences. Dubna and the Kiev institute 
of Theoretical Physics participated in the 
organization. It was held in the October 
Palace of Culture where a huge auditorium 

was amply capable of absorbing the 
800 participating scientists. The multitude 
of services so important to the smooth 
running of a conference, projection and 
sound services, catering facilities, etc., 
functioned very well and the Organizing 
committee, chaired by n n Bogolubov 
with A N Tavkhelidze as Deputy Chairman, 
deserve special praise for their effi ciency. 
(There was a strong feeling among many 
participants that the committee could most 
usefully take over Intourist.)  

Though there were many beautiful 
experiments reported, and much elegant 
theoretical work, there was little that 
crystallized out in terms of trends, highly 

promising approaches, or very exciting 
new results. A decade ago the rochester 
conferences were the scene of high 
excitement as access to higher energies broke 
new ground in our knowledge of particles 
and their behaviour. Now it looks as if, with 
the research facilities available, the plums 
have been picked and we are in the hard 
grind of trying to understand the detail. This 
does not carry the glory of ten years ago, but 
it is nothing new in science that periods of 
dramatic discovery are followed by periods 
of much slower advance, as more detail 
is uncovered. High energy physics is in a 
complex phase at the moment.  

 ● compiled from text on p271.

Conference in Kiev

N N Bogolubov speaking at the opening 
ceremony of the Instrumentation Conference 
at Dubna. (Image credit: Yu Tumanov).

V P Dzhelepov (left), Director of the 
Laboratory of Nuclear Problems at Dubna 
and Chairman of the Organizing Committee, 
in conversation during the Conference with 
G Charpak who has led the work on 
multiwire proportional chambers. (Image 
credit: Yu Tumanov.) 

Compiler’s Note 
By the mid-1960s, a baffl ing variety of so-called elementary particles, 
mostly hadrons, had been discovered. In 1964, Murray Gell-Mann and 
George Zweig independently proposed that a small number of quarks 
could suffi ce as fundamental building blocks of the hadrons, an idea that 
began to gain traction only after 1968, when evidence for the possible 
physical existence of quarks had shown up in the deep inelastic scattering 
of electrons on nucleons at SLAC. In fact, quarks were not mentioned in 
the citation of the 1969 Nobel Prize awarded to Gell-Mann “for his overall 
contributions and discoveries concerning the classifi cation of elementary 
particles and their interactions”. High-energy physics was indeed in a 
complex phase at the beginning of the 1970s. 

      For the record, the XXXVth Rochester Conference will be held in Valencia, Spain, in 2014.
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LHC physics

Since its birth, the Standard Model of particle physics has proved 
to be remarkably successful at describing experimental measure-
ments. Through the prediction and discovery of the W and Z bos-
ons, as well as the gluon, it continues to reign. The recent discovery 
of a Higgs boson with a mass of 126 GeV by the ATLAS and CMS 
experiments indicates that the last piece of this jigsaw puzzle has 
been put into place (CERN Courier May 2013 p21). Yet, despite its 
incredible accuracy, the Standard Model must be incomplete: it 
offers no explanation for the cosmological evidence of dark mat-
ter, nor does it account for the dominance of matter over antimatter 
in the universe. The quest for what might lie beyond the Stand-
ard Model forms the core of the LHC physics programme, with 
ATLAS and CMS systematically searching for the direct produc-
tion of a plethora of new particles that have been predicted by vari-
ous proposed extensions to the model.

Complementary methods
As a consequence of its excellent performance – including col-
lisions at much higher energies than previously achieved and 
record integrated luminosities – the LHC also provides comple-
mentary and elegant approaches to fi nding evidence of physics 
beyond the Standard Model, namely precision measurements and 
studies of rare decays. Through Heisenberg’s uncertainty prin-
ciple, quantum loops can appear in the diagrams that describe 
Standard Model decays, which are infl uenced by particles that are 
absent from both the initial and fi nal states. This experimentally 
well established general concept opens a window to observe the 
effects of undiscovered particles or of other new physics in well 
known Standard Model processes. Because these effects are pre-
dicted to be small, the proposed new-physics extensions remain 
consistent with existing observations. now, the high luminosity 
of the LHc and the unprecedented precision of the experiments 
are allowing these putative effects to be probed at levels never 
before reached in previous measurements. indeed, this is the 
prime fi eld of study of the LHCb experiment, which is dedicated 
to the precision measurement of decays involving heavy quarks, 
beauty (b) and charm (c). The general-purpose LHC experiments 
can also compete in these studies, especially where the fi nal 
states involve muons.

A rare confl uence of factors makes the decay of beauty mesons 
into dimuon (μ+μ−) fi nal states an ideal place to search for this sort 
of evidence for physics beyond the Standard Model. The decays 
of B0 (a beauty antiquark, b–, and a down quark, d) and Bs (a b– and 
a strange quark, s) to μ+μ− are suppressed in the Standard Model 
yet several proposed extensions predict a signifi cant enhancement 
(or an even stronger suppression) of their branching fractions. A 
measurement of the branching fraction for either of these decays 
that is inconsistent with the Standard Model’s prediction would 
be a clear sign of new physics – a realization that sparked off a 
long history of searches. For the past 30 years, a dozen experi-

ments at nearly as many particle 
colliders have looked for these 
elusive decays and established 
limits that have improved by 
fi ve orders of magnitude as the 
sensitivities approach the val-
ues predicted by the Standard 
Model (fi gure 1). Last Novem-
ber, LHCb found the fi rst clear 
evidence for the decay Bs → μμ, 
at the 3.5σ level (CERN Cou-
rier January/February 2013 
p8). Now both the CMS and 

A key observation at the LHC marks a major 
milestone in a 30-year-long journey.

▲

The decay of beauty 
mesons into dimuon 
fi nal states is an 
ideal place to search 
beyond the 
Standard Model.
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Fig. 1. Results of Bs → μμ and B0 → μμ searches at current and 
past colliders: the violet points are measurements (with error bars) 
and the other points are upper limits, for the Bs (blue) and for the 
B0 (red). The inset zooms in on the LHC results. 
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