
One of the major achievements of the 
KARMEN experiment by a German/UK 
collaboration at the Rutherford Appleton 
Laboratory ISIS source has been the first 
observation of a neutral current excitation of a 
nucleus. 
The neutral current excitation ofcarbon-12 

shows up as a clear peak around 15 MeV in 
the energy spectrum of neutrino-induced 
reactions in the muon decay time window. 
The broad bump structure is due to charged 
current reactions to the ground state as well 
as to excited levels of nitrogen-12. 

of intermediate heavy particles, 
invisible but still playing a role - the 
top quark, the W boson, and perhaps 
exotic objects like Higgs bosons or 
supersymmetric partners. 

Continued CESR progress and 
detector performance will open up a 
new window on physics beyond the 
Standard Model. There are also 
exciting opportunities in the study of 
the tau lepton and charmed hadrons. 

A symmetric energy CESR will 
likely have produced more than 60 
million Bs even before an asymmetric 
B Factory could be near its design 
goals, and will still be an effective 
competitor afterward. 

KfK KARLSRUHE/ 
RUTHERFORD 
APPLETON 
New neutrino physics 

The Karlsruhe-Rutherford Medium 
Energy Neutrino Experiment 
(KARMEN) at the UK Rutherford 
Appleton Laboratory's ISIS spallation 
neutron facility studies the interac
tions of neutrinos with nuclei in an 
energy range of particular importance 
for neutrino astrophysics. 

After its first three years of data-
taking the German/British experiment 
has analysed more than 1000 neu
trino-nucleus interactions. The 
spectroscopic quality of neutrino data 
complemented by an extremely low 
background allows reliable cross-
section measurements down to 
1 0 4 2 c m 2 as well as precision tests of 
the standard model. 

Having reached its design value of 
200 microamps average proton beam 
current at 800 MeV, ISIS is the 
world's most powerful pulsed me
dium energy neutrino source. The 
proton beam stop delivers extremely 
short but intense bursts of neutrinos. 
A prompt burst of 30 MeV muon 
neutrinos from pion decay at rest is 
followed by a pulse of electron and 
muon antineutrinos from muon decay 
at rest with energies up to 53 MeV. 
This allows separation of different 
neutrino 'flavours' by time measure
ment. In addition, cosmic ray back
ground is highly suppressed. 

Neutrinos are detected by a 60 ton 

high resolution liquid scintillation 
calorimeter 17.5 m from the beam 
stop and housed in a massive 6000 
ton iron blockhouse. Consisting 
entirely of hydrocarbons, the calorim 
eter is an all active target of carbon-
12 and hydrogen nuclei. Nuclear 
excitations by neutrino interactions 
with carbon-12 nuclei through weak 
charged or neutral currents can be 
identified by the subsequent 
deexcitation processes. 

At beam stop energies nuclear 
charged current reactions can only 
be induced by electron neutrinos. A 
prototype example is the charged 
current transition from carbon-12 to 
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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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