
Physics monitor 
The Electron Laboratory for Europe project -
ELFE - is the European machine initiative 
proposed as the optimum experimental tool to 
study confinement physics. The inaugural 
ELFE Summer School and Workshop on 
Confinement Physics was held in the agree
able surroundings of Christ's College, 
Cambridge in July. 

ELFE 
New machine 
proposed for Europe 

U nderstanding the dynamics of 
non-perturbative QCD (the 

physics of quark and gluon interac
tions at large coupling) is one of the 
most challenging problems of mod
ern physics. The two phenomena of 
quark confinement, which binds 
quarks permanently inside hadrons, 
and the dynamical breaking of chiral 
symmetry, which gives us pion 
physics and more massive constitu
ent quarks of low energy QCD, 
define the interface of nuclear and 
particle physics. 

The Electron Laboratory for Europe 
project - ELFE - is the European 
machine initiative proposed as the 
optimum experimental tool to study 
this "Confinement Physics", which is 
virgin territory for both particle and 
nuclear physicists. 

Until recently, lack of data in the 
confinement domain had led to slow 
theoretical progress in understanding 
the quark structure of nuclear and 
hadronic matter. This situation has 
improved considerably, with new 
discoveries in high energy deep 
inelastic scattering experiments 
together with important advances in 
large acceptance detector technology 
and continuous electron beams at 
low energies. 

At high energies, the CERN muon 
beam experiments in deep inelastic 
scattering (probing the remote 
interior of nucleons) opened an 
exciting new window on nucleon 
structure with the discovery of three 
unexpected effects: the EMC (Euro
pean Muon Collaboration) nuclear 
and spin effects, and the observation 

of a surprisingly large difference 
between the the number of anti-up 
and anti-down quarks in nucleons. 

In 1983, the EMC nuclear effect 
showed that the quark structure of 
the free nucleon is modified in the 
nuclear environment. The EMC spin 
effect (or proton spin problem) is the 
discovery that it looks as though 
quark spin contributes only 22% of 
that of the nucleon (July 1994, page 
19). 

These three results have inspired in 
excess of 2000 papers, together with 
a vigorous experimental programme 
at several major machines. Mean
while, important advances have 
taken place at low energies with the 
development of large acceptance 
detectors and continuous electron 
beams in the 1-4 GeV region. To
gether, these enable us to study 
exclusive channels and to make 
precise measurements of low energy 
spin observables, including the 
fundamental Drell-Hearn-Gerasimov 
spin sum rule for real photons scat
tering from a polarized nucleon target 
(which relates to the spin structure of 
the nucleon in low energy QCD). 
These experiments will complement 
measurements of the proton's spin 
structure from high resolution polar
ized deep inelastic scattering. 

The world centres for these continu
ous electron beam studies are ELSA 
(Bonn) and MAMI (Mainz) in Europe 

and CEBAF (Newport News) in the 
United States. Very precise MAMI 
measurements of pion production at 
threshold open up rigorous tests of 
chiral perturbation theory. By increas
ing the energy in exclusive reaction 
experiments, we may study the 
transition from nucleon and meson 
degrees of freedom through the 
realm of constituent quarks and into 
the high energy region of perturbative 
QCD. High energy measurements of 
exclusive reactions will map out the 
fundamental three quark component 
of the nucleon. 

ELFE is the convergence of these 
advances in both high and low 
energy nuclear physics. The experi
mental challenge is to build a high 
energy (15-30 or more GeV) electron 
accelerator with high polarization and 
high duty factor. 

The groundwork for ELFE was 
prepared by the European Steering 
Committee set up in 1991 under the 
chairmanship of T. Walcher (Mainz). 
The physics case for ELFE has been 
developed at a series of dedicated 
meetings, notably Dourdan (1990) 
and Mainz (1992). During 1994 the 
Nuclear Physics European Collabo
ration Committee NuPECC reviewed 
the case for ELFE, culminating in a 
very positive recommendation to 
proceed towards the construction of 
the new machine. 

Latest thinking on the machine 

6 CERN Courier, December 1995 



The Power Protection group 
wi th in Holec focusses on Power 
Supply systems, that operate 
interactively w i th the public 
mains. These systems guarantee 
a continuous and distortion-free 
availability of electrical energy. 

U N I N T E R R U P T I B L E 
P O W E R S U P P L Y 

The consequences of even the 
shortest failure in the power 
supply to data processing 
equipment can be disastrous as 
a result of irrecoverable 
information losses. Not to 
mention the cost of hardware 
repair and reprogramming. 

Therefore, the continuity and 
the quality of the power supply 
should be guaranteed. Holec 
has a reliable solution: 
line-interactive UPS systems. 
Depending on the required 
power rating and the local 
circumstances you choose either 
a static or a dynamic system. 

H O L E C HH 
Holec Systemen en Componenten BV 
P.O. Box 23, 7550 AA Hengelo, 
The Netherlands 
Tel:+31 - 7 4 246 28 50 
Fax: +31 - 74 246 28 00 

ULTRA-THIN X-RAY WINDOWS AND FILTERS 

•for x-ray detectors and for 
vacuum separation 
•effective area in the range 
10 mm 2 - 50 cm 2 

•assembled onto 
customer-supplied flanges 

•improves element detection 
in EDS 

•please contact us for 
more information 

ROOM TEMPERATURE XRF-ANALYSIS 

Metorex x-ray 
proportional counters 
are widely used in 
science and industry. 

- high detection 
efficiency and large 
detection area 

- good energy 
resolution 

- low anode voltage 
- low escape peak 

intensity 
- no cooling required 
- long lifetime 

MAXIMUM RATINGS 
Operating temperature -25°Cto+80°C 
Lifetime > 10 l3total counts 

TYPICAL OPERATING CHARACTERISTICS 
Voltage 400-1100volts 
Resolution 14.4keV. 9 - l l % 
Resolution 5.9 keV. 12-15% 

fUletorex 
An ISO 9001 certified company 

Metorex International Oy 
P.O.Box 85, FIN-02201 Espoo, Finland 

Tel. +358 0 421 451, Fax +358 0 421 3553 

Powered Crates 
Further to all our CERN approved CERN-Spec. Crates 

NIM-, CAMAC-, FAST BUS-, VMEbus 4 2 2 / 4 3 0 
Wes-Crates supplies other Crates based upon these Systems. 

VMEbus-crate VME64 9U x 4 0 0 mm 
recommended by VIPA and VSO 

VMEbus-crate CERN-spec. V430 

nT fan-unit 

VMEbus-crate 

Every CERN-Spec. so far 
has given rise to a CERN-
approved Crate from: 

CERN-spec. V422 

Crates and Power Supplies from 
WES-Crates are flexible because 
of modular systems. 

LJes- Crates 
Telefon 0461 - 77 41 77 
Telefax 0461 - 77 41 41 
International +49 461 

Wes-Crates GmbH 
Pattburger Bogen 33 
D-24955 Harrislee/Flensburg 
Germany 
Your contact in Geneva: HiTech Systems Sa, Abenue Wendt 16, 
1203 Geneva, Tel.: 022 / 3 4 4 7 7 8 8 , Fax: 0 2 2 / 4 5 65 51 
Your contact at PSI and ETH Zurich: Dipl.-lng. Kramert AG, 
Villigerstr. 370, CH-5236 Remigen, Tel.: 0 5 6 / 4 4 1 5 5 5 , Fax: 445055 
E-mail: sales@wes-crates.de 
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P h y s i c s m o n i t o r 

At the inaugural ELFE Summer School, Stan 
Brodsky of SLAC discussed the phenomenol
ogy of light-cone wavefunctions in exclusive 
reactions and the spin structure of the nucleon. 

configuration was presented at the 
inaugural ELFE Summer School and 
Workshop on Confinement Physics 
held in Cambridge, earlier this year 
(see following report). 

ELFE Summer School 

F ollowing the above NuPECC 
recommendation, the inaugural 

ELFE Summer School and Workshop 
on Confinement Physics was held in 
the beautiful surroundings of Christ's 
College, Cambridge in July. This 
forum covered both the physics and 
important new machine develop
ments, in particular the interface 
between ELFE and the proposed 
TESLA linear collider project at 
DESY, and the project to build a 
short wavelength, high power Free 
Electron Laser (September, page 7). 

The most promising feature was the 
presence of a large number of highly 
motivated young physicists - testify
ing to the exciting future of this field. 
The scientific case for ELFE pre
sented by two such researchers: V. 
Breton (Clermont-Ferrand) reviewed 
recent progress in high energy deep 
inelastic scattering and current 
experiments at CEBAF and Fermilab 
to look for colour transparency (when 
a small colour-neutral quark system 
does not interact with surrounding 
nuclear matter); N. d'Hose (Saclay) 
gave a presentation of the physics 
programme at MAMI and ELSA 
emphasising both the use of low 
energy effects to measure the nucle-
on's polarizabilities and the upcoming 
spin experiments to test the Drell-
Hearn-Gerasimov sum rule. 

An important future step is to map 
out the kinematical dependence of 
the photon-proton spin asymmetry 
which changes sign between 

photoproduction and the region of 
deep inelastic scattering. One of the 
most important parts of the ELFE 
programme is the study of exclusive 
reactions to measure a valence 
component in the nucleon's light-
cone wavefunction (March 1993, 
page 14). The theory of light-cone 
QCD was introduced by D. 
Robertson (Ohio-State). This led into 
a series of lectures by S.J. Brodsky 
(SLAC) on the phenomenology of 
light-cone wavefunctions in exclusive 
reactions and the spin structure of 
the nucleon. 

The theory of exclusive reactions 
was further developed by B. Pire 
(Palaiseau). H P . Blok (Amsterdam) 
presented the latest data on exclu
sive meson production. The impor
tance of polarization experiments as 
a probe of non-perturbative QCD and 
the structure of the QCD vacuum 
was emphasized by O. Nachtmann 
(Heidelberg), who proposed a simple 
sum rule for the kinematic depend
ence of the neutron form factor 
based on current ideas of the QCD 
vacuum. Motivated by the need for a 
microscopic treatment of the original 
EMC effect, A.W. Thomas (Adelaide) 
described recent progress in deriving 
a realistic theory of nuclear matter 
(and eventually finite nuclei) from a 
quark model of the nucleon. The 
resulting mean field theory resembles 
the widely-used Quantum-Hadro-
dynamics (or QHD). 

P.A.M. Guichon (Saclay) discussed 
the relationship between confinement 
and dual-superconductivity, while the 
relationship between confinement 
and the dynamical breaking of chiral 
symmetry was covered by S.D. Bass 
(Cambridge, now Julich). The impor
tant link with chiral symmetry was 
further emphasized with a presenta
tion by K.Kilian (Julich) of latest 
results from COSY at Julich. The 

ELFE School covered more than just 
physics. Important developments in 
machine issues were presented by B. 
Bonin (Saclay) and R. Brinkmann 
(DESY). B. Bonin spoke about the 
1992 Mainz workshop design with 
two circulating linacs and empha
sized the common technology in
volved between this proposal and the 
TESLA test facility project at DESY 
(September, page 8). R. Brinkmann 
outlined how ELFE could be incorpo
rated into an extended TESLA 
project using a 25 GeV, 0.4% duty 
factor linac together with the HERA 
electron ring as a pulse stretcher. 

The consensus was that ELFE is 
the natural and necessary machine 
for the long term future of hadronic 
physics in Europe. Following the 
school, NuPECC has established an 
"Initiative group for ELFE at DESY" to 
further explore the common machine 
interests with TESLA. A complete 
ELFE physics proposal is expected in 
early 1997. The second ELFE Sum
mer School will take place in France 
in 1997, organized by N. d'Hose and 
P. Guichon (Saclay). 

By S.D. Bass (Julich) 
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