
the ground state of nitrogen-12. The 
delayed coincidence of this reaction 
allows clear identification of electron 
neutrinos. The flux-averaged as well 
as the energy dependence of the 
absorption cross-section both agree 
with calculations using standard 
model neutrino-nucleus couplings. In 
addition, the reaction kinematics can 
be used to measure the energies of 
electron neutrinos. Thus the first 
spectrum of electron neutrinos from 
muon decay could be derived from 
240 neutrino charged current events. 
Analysis of the spectral shape of 
electron neutrinos near the kinematic 
endpoint shows no significant devia
tion from the standard (V-A) helicity 
structure of charged currents, 
thereby putting stringent upper limits 
on non-standard effects in muon 
decay. 

One of KARMEN's major achieve
ments has been the first observation 
of a neutral current excitation of a 
nucleus. Within the first year of data-
taking the experiment could clearly 
identify neutral current excitations of 
carbon-12 (to the isovector T=1 level 
at 15.1 MeV above ground state), the 
signature being the 15.1 MeV 
gamma quanta from the decay of the 
excited carbon-12 level. 

Focusing on the muon decay time 
window, the experiment has meas
ured the sum of neutral current 
excitations induced by electron 
neutrinos and muon antineutrinos. 
The flux-averaged cross-section for 
the sum of both neutrino species is in 
excellent agreement with recent 
calculations. 

A thorough test of flavour universal
ity of the neutrino neutral current 
coupling comes from comparing 
neutral and charged current chan
nels. The experimental ratio clearly 
indicates that both neutrino flavours 
participate with equal strength in the 
neutral current channel. As neutrinos 

from muon decay are the closest 
terrestrial analogue of supernova 
neutrinos, these results are also of 
great relevance to neutrino 
astrophysics. 

The second major KARMEN activity 
is a high sensitivity search for oscilla
tions between muon- and electron-
type neutrinos and antineutrinos. 
Oscillation of muon- into electron-
type neutrinos would be signalled by 
monoenergetic electron neutrinos in 
the prompt time window of pion 
decay using the charged current 
reaction on carbon-12. Oscillations of 
muon into electron type antineutrinos 
would be identified by the inverse 
beta-decay reaction on the free 
protons of the scintillator. 

In both reaction channels no posi
tive evidence for neutrino oscillations 
has so far been detected. Taking full 
advantage of the unique time struc
ture of ISIS the experiment will, after 
three more years of data taking, 
provide good limits for mixing of 
electron and muon neutrinos. 

The future programme will also 
cover new fields, including measure
ments of muon-neutrino-induced 
neutral current excitations of carbon-
12 and of electron-neutrino-induced 
charged current reactions to excited 
levels of nitrogen-12, testing the 
significance of neutrino-induced 
nucleosynthesis in core collapse 
supernovae. 

The KARMEN collaboration in
cludes groups from the 
Kernforschungszentrum and Univer
sity of Karlsruhe, Erlangen, the 
Rutherford-Appleton Laboratory, 
Queen Mary and Westfield College 
London, and Oxford. 

CENTRAL EUROPE 
Role models 
Hungary is one of the newcomers to 
the CERN fold, having joined in 
1992. The country's contributions are 
naturally in line* with its slender 
resources and are not as immedi
ately visible as those of the major 
Western European Member States. 
However the approach used and its 
consequent successes provide a 
good role model for a smaller nation 
in an international research environ
ment. 

This was reflected on 24 September 
at a meeting of the European Com
mittee for Future Accelerators 
(ECFA) convened in Budapest, 
continuing an ECFA tradition of 
holding meetings in national centres 
to learn more about the physics 
programmes of different countries. 
This tradition started with visits to 
major West European Centres, but 
last year ECFA held a meeting in 
Warsaw, its first in a central Euro
pean country. 

By far the largest Hungarian popu
lation centre, Budapest is also a hub 
for national research in this sector, 
with university centres and the KFKI 
Research Institute for Particle and 
Nuclear Physics of the National 
Academy of Sciences. However 
important research work is also 
carried out in the eastern city of 
Debrecen. 

Hungarians look back to the classic 
investigations of Eotvos early this 
century as the starting point of their 
national tradition in fundamental 
physics. (In the mid-80s, these 
experiments briefly came back into 
vogue when there was a suggestion 
of an additional 'fifth force' contribu
tion to nuclear masses.) After Eotvos, 
Bay and Janossy also displayed the 
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THE ULTIMATE 
TECHNICAL 
COMPUTING 
ENVIRONMENT. 

Three views of the surface height of a penny show 
user customizable object-oriented graphics in 
MATLAB 4.0. Data courtesy of NIST. 

C 'ombine advanced visualization 

with the powerful computation of M a t l a b , 

and gain new insight into your most 

challenging problems. 

The Math Works 

introduces M a t l a b 4.0 

M a t l a b 4.0 blends visualization 

techniques and numeric computation into a 

seamless interactive environment that 

redefines how you can solve complex 

problems. You can analyze data 

numerically and visually, simulate models 

and see the results immediately, or explore 

ideas and test them interactively. 

More than meets the eye 

M a t l a b 4.0 provides engineers, scientists, 

and other technical professionals with an 

extensive library of built-in computational 

tools, combined with a powerful fourth-

generation language. 

As a result, M a t l a b offers the convenience 

of a pre-packaged application program and 

the extensibility and flexibility of a high-

level language. Much easier to use than 

Fortran or C, M a t l a b yields tremendous 

gains in productivity and creativity—for 

over 150,000 users worldwide. 

MATLAB4.0 
Hcture the Ibwer 

"New feature highlights 

With our flexible new object-oriented 

Handle Graphics™ system, you can 

customize virtually every conceivable 

attribute of your plots. New graphics 

capabilities include: 

3-D shaded color surface graphs 
3-D contour plots 
3-D data trajectories 
Image display 
Light sources 
Surface rendering 
Animation 

Beyond the visual 

Other new features in M a t l a b 4.0 

include: 

Over 100 new functions 
Sound output 
Graphical user interface (GUI) toolkit 
Flexible file I/O 
Integrated debugging environment 
Sparse matrix support 
Ability to call M a t l a b as a 
computation engine from C and 
Fortran programs 
Enhanced on-line help 
New, expanded documentation 
Faster interpreter and graphics 

Spectrogram of Handel's Hallelujah Chorus, 
computed and displayed with MATLAB 4.0 and the 
Signal Processing Toolbox. 

Image representation of Southeastern New England 
altitude data created in Matlab 4.0. Data courtesy of 
NOAA. 

SlMULINK™: 

Expanding the uses of M a t l a b 

Add S imul ink to M a t l a b 4.0 and you can 

perform dynamic system simulation of 

nonlinear models in a graphical, mouse-

driven environment. 

Powerful versatile toolboxes 

Application toolboxes, designed and 

written in M a t l a b by world-class experts 

in their fields, provide specialized 

solutions. They're based on M a t l a b , and 

they combine pre-packaged functionality 

with 

an open 

systems 

approach that 

allows you to see the 

algorithms and to modify them 

to suit your needs. 

The comprehensive M a t l a b toolbox 

family includes: 

Signal Processing 
Control System Design 
Robust-Control Design 
Mu-Analysis and Synthesis Design 
System Identification 
Neural Networks 
Nonlinear Optimization 
Spline Analysis 
Chemometric Analysis 
Image Processing 
Symbolic Math 
Statistics 

Riemann surface of the complex cube root function 
shows the capability of MATLAB 4.0 for 
mathematical visualization. 

M a t l a b 4.0 is available for most 

standard M a t l a b platforms, including 

Windows, UNIX and Mac. 

The MathWorks Inc. is the world leader 

in advanced numerical computation and 

scientific visualization. 

For further information please call 
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MATH 
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This year's European School of High Energy 
Physicists at Zakopane was the first in a new 
series organized annually in collaboration with 
CERN and JINR, Dubna. The traditional poster 
session attracted local high school students 
and teachers. 

characteristic ingenuity that is now a 
staple national resource. 

On the contemporary scene, Hun
gary first became involved in accel
erator experiments as a Member 
State of the Joint Institute for Nuclear 
Research (JINR), Dubna, near 
Moscow. Contact with CERN came 
piecemeal through Hungarian partici
pation in teams which were part of 
collaborations working at CERN. 
Teams at Dubna, Annecy, Saclay 
and Munich all had some Hungarian 
contribution. 

Gyorgy Vesztergombi, head of KFKI 
particle physics, points to a 'key 
experiment principle', where a major 
detector provides a bridgehead for 
new involvement. In Hungary's case 
at CERN, this was the European 
Muon Collaboration experiment 
(1976-82), where an Annecy team 
included Hungarian specialists. 

After EMC, the L3 collaboration at 
LEP was the focus of the Hungarian 
effort at CERN, which still retains 
close ties with Annecy, while the 
Crystal Barrel experiment at the 
LEAR low energy antiproton ring and 
the NA35 heavy ion study also have 
Hungarian participation. Future 
projects include the NA49 heavy ion 
study, where the specific Hungarian 
goal is to optimize hadron identifica
tion, and research and development 
work for LHC detectors. Here a 
project for fibre readout could have 
interesting industrial spinoff applica
tions. 

People often allege that Big Sci
ence, with its huge projects, long 
timescales and giant collaborations, 
smothers small contributions. While 
to some extent this is true, the 
outcome can also work the other 
way. Big collaborations are full of 
opportunities where individuals or 
small groups can carve out special 
niches. The Hungarian contribution to 
CERN reflects this well. 

A slightly different picture had 
emerged from ECFA's autumn 
meeting in Warsaw last year. Polish 
physicists have a longer CERN 
tradition - their nation was granted 
Observer status in 1963 and became 
a Member State in 1991, maintaining 
its membership in the Joint Institute 
for Nuclear Research (JINR) Dubna, 
near Moscow (which Hungary has 
abandoned). 

Groups from Warsaw and Krakow 
are no strangers at CERN, where 
bubble chamber participation began 
in the early 60s, moving to counter 
experiments in the 70s. Wroclaw and 
Lodz are also active. 

Polish involvement now centres on 
the Delphi experiment at LEP and 
the Spin Muon Collaboration at 
the SPS proton synchrotron. Polish 
physicists are also active in ongoing 
heavy ion studies and in research 
and development work for future 
experiments at the LHC proton 
collider. 

At the German DESY Laboratory, 
Hamburg, Poland is involved in both 
major experiments at the HERA 
electron-proton collider. 

The links of Polish physicists with 
the world community are strength
ened by regular schools and sympo
sia, such as those at Zakopane, and 
the internationally known Kazimierz 
Symposium. 

Hungary and Poland both have 
strong traditions in theory and phe
nomenology and have been able to 
build up an impressive infrastructure 
in computing and networking in a 
short time. Both have suffered from a 
migration of talent westwards. 

Polish school 

From 12-25 September the European 
School of High Energy Physicists 
was held at Zakopane, the first in a 
new series organized annually in 
collaboration with CERN and JINR. 
CERN/Norwegian physicist Egil 
Lillestol is the Head of the School, 
which will go on to be held in Euro
pean countries, including those of the 
former Soviet Union. 

The symbolic value of choosing 
Poland for this first event was appre
ciated nationally and drew enthusiast 
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EPAC94 
FOURTH EUROPEAN PARTICLE ACCELERATOR CONFERENCE 

Queen Elizabeth II Conference Centre, London, 
27 June to 1 July 1994 

After Rome, Nice and Berlin, the fourth conference in the series will be held at the prestigious Queen Elizabeth II Conference Centre, opposite Westminster 
Abbey and only a short walk from the Houses of Parliament, in the city of Westminster, London. 

The conference aims to provide a comprehensive overview of research, technology and special applications in the field of accelerators. In the planning of the 
programme special emphasis is placed on excellent review papers and particular attention will be paid to high-intensity accelerators. The programme will 
include invited talks, contributed papers, oral poster presentations and poster sessions. Parallel sessions will be kept to a minimum. 

Papers from the whole field of accelerators are sollicited, including low- and high-energy machines and accelerators for medical and industrial purposes. The 
deadline for the receipt of Abstracts at the Scientific Secretariat is 15 December 1993. 

An industrial exhibition, as well as an exhibition of CERN's proposed LHC Project, will be held during part of the conference and the conference programme 
will include a special session whose theme will be the transfer of technology from accelerator laboratories to industry. Information regarding the exhibition 
and seminar may be obtained from the Exhibition Manager. 

Local organization is in the hand of the RAL and Daresbury laboratories. The registration fee is £225 if received before the deadline of 27 April 1994 and is 
increased to £250 thereafter. Due to the huge demand for accommodation in London in June and July, requests for accommodation should also be made prior 
to this date. Complete information concerning registration and accommodation may be obtained from the Conference Secretariat. 

World-Wide Web (W3) and Internet Gopher will be used as additional means of disseminating information on the conferences as it becomes available. 
Indications as to how to use these systems, as well as complete information on the conference are given in the First Announcement and Call for Papers available 
from the Conference Secretariats. 

EPAC94 Conference Secretariat 
Mrs. Susan Humphreys 
Rutherford Appleton Laboratory 
Chilton, Didcot 
UK-Oxon OX110QX 
Tel. +44 235 44 67 50 
Fax. +44 235 44 66 65 

Scientific Secretariat 
Mrs. Ch. Petit-Jean-Genaz 
EPAC Executive Secretary 
CERN - AC 
CH - 1211 Geneva 23 
Tel. +41 22 767 32 75 
Fax. +41 22 767 86 66 

Exhibition Secretariat 
Neil Marks 
Industrial Exhibition Manager 
Daresbury Laboratory 
Daresbury, Warrington 
UK - Cheshire WA4 4AD 
Tel. +44 925 603 148/432 
Fax. +44 925 603 196 

MAKE YOUR BUDGET GO FURTHER 
... if you have, until now, postponed purchasing 
high-quality ultra high vacuum components for 
financial reasons. 
LEYBOLD has rationalised and updated its range of pro
ducts so as to match market demand more closely, at the 
same time achieving price reductions of up to 50 % for UHV 
components - and improving product quality. 
Being the leading supplier of vacuum technology and pro
cess applications worldwide, LEYBOLD is the most compe
tent partner you could have in the area of UHV systems. 
LEYBOLD - The first choice in UHV technology. 
Do not hesitate to contact us, just ring: 
Germany (+49-221) 347-1324 or - 1 2 8 1 . 
Switzerland (021 )691 8414 

LEYBOLD AG 
Bonner Strasse 498, D-50968 Cologne, Germany 
Leutschenbachstrasse 55, CH-8050 Zurich, Switzerland 

(m) 
L E Y B O L D 

Innovative Vacuum Technology 
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The recently commissioned U400M cyclotron 
at the Joint Institute for Nuclear Research, 
JINR, Dubna, near Moscow. 

media coverage. 
Visiting dignitaries included the 

President of the National Atomic 
Agency and a Director of the Ministry 
Office for European Integration. The 
local organizing committee under M. 
Turala ensured the school's success, 
with more than a hundred students. 

DUBNA 
Heavy ion cyclotrons 
The new Nuciotron superconducting 
heavy ion machine (July, page 9) is 
only one facet of the heavy ion 
facilities available at the Joint Insti
tute for Nuclear Research, JINR, 
Dubna, near Moscow. 

A twin cyclotron heavy ion complex 
has been developed at the Flerov 
Laboratory. This complex -
U400+U400M - is designed to 
produce beams from protons to 

uranium nuclei with energies from 
20-100 MeV per nucleon. 

The U400M post-accelerator uses 
the 310cm electromagnet of a classi
cal Flerov cyclotron dating from 
1960. Rebuilding began in 1989 as a 
four-sector isochronous cyclotron. To 
decrease the power of the correcting 
coils and simplify the accelerator 
structure, the magnetic field was 
shaped by iron inserts for accelera
tion over the range 6-100 MeV per 
nucleon. The accelerating and 
vacuum systems have been rebuilt 
and upgraded. Beam is extracted by 
magnetic deflectors or by a locally-
developed and very efficient tech
nique using ion stripping in a thin foil. 

U400M began operations in 1992 
using an ionization gauge source and 
providing nuclei from helium to 
argon. As well as using U400 as an 
injector, U400M will also be equipped 
with a 14 GHz electron cyclotron 
resonance source being developed in 
collaboration with the French GANIL 
heavy ion Laboratory. 

Stanley O. Schriber is Director of Los Alamos' 
new Accelerator Operations and Technology 
Division. 

LOS ALAMOS 
Reorganization 

A few months ago Los Alamos 
National Laboratory embarked on a 
major reorganization. All upper 
management was invited to submit 
their resignations and reapply for 
new positions, of which there are 
only about one third as many. 

This action was coordinated with an 
attractive early retirement incentive 
so that displaced managers, as well 
as any other employee, could choose 
to retire if they were unhappy with the 
reorganization, or for any other 
reason. About 850 of the Lab's 
7,700 employees have chosen 
retirement. 

MP (Meson or Medium Energy 
Physics) and AT (Accelerator Tech
nology) Divisions have been com
bined into the AOT (Accelerator 
Operations and Technology) Divi
sion. Stanley O. Schriber is its new 
Director. 

AOT Division is responsible for 
operations and improvements at the 
Los Alamos Meson Physics Facility 
(LAMPF) and supports traditional 
users, LANSCE (the Los Alamos 
Neutron Scattering Center), and the 
emerging neutron applications 
community. Advanced accelerator 
development, including beam trans
port theory, instrumentation, free 
electron laser technology, and 
engineering for research, defence, 
industrial, and medical applications 
will be a major focus. 
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