
Around the 
Laboratories 

to screen off background effects, 
monitors the emerging particles. 
During normal running, about 1 or 2 
neutrinos per day are intercepted, 
with some 1500 neutrino counts 
having been amassed so far. 

By comparing the arrival time of the 
neutrino counts with the proton clock, 
neutrinos from the two different 
sources can be separated. The 
electron neutrinos from muon decay 
broadly reflect the 2.2 microsecond 
muon lifetime, but the experiment 
sees a slight shoulder in the decay 
spectrum, broadened towards 2.7 
microseconds. 

With neutrinos reluctant to interact 
with matter, neutrino data are notori
ously difficult to amass, so that 
results are continually at the mercy of 
statistical fluctuations. However the 
delayed shoulder in the KARMEN 
spectrum has now lasted for several 
years. It could mean that something 
else, a massive neutrino-like particle 
produced in a rare form of pion decay 
beyond any conventional theory, is 
making its presence felt. Only several 
years more neutrino running will tell. 

Another objective high on 
KARMEN's list is the search for 
neutrino oscillations, where neutrinos 
would periodically switch roles, for 
example from electron- to muon-type 
and back. KARMEN is extremely 
sensitive to such effects, but so far 
has seen nothing, drawing valuable 
frontiers of neutrino mass and other 
parameters beyond which such 
oscillations have to be confined. 

(This report is drawn from a story 
first published in the German Physi
cal Society's excellent monthly 
physics magazine Physikalische 
Blatter.) 
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The arrival time of neutrino counts (horizontal 
axis) in the KARMEN experiment by a 
German/UK team at the UK Rutherford 
Appleton Laboratory's ISIS machine reflects 
their muon parentage, with a mean decay time 
around 2.2 microseconds. However a slight 
broadening of the spectrum near 2.7 microsec
onds suggests that something else could be 
happening too. 

PROTVINO 
U-70's first long run 

The Protvino 70 GeV proton synchro
tron (U-70), commissioned in 1967, 
was for five years the world's largest 
proton machine. In all, more than 170 
experiments at U-70 have been 
carried out, more than 50 being joint 
experiments with physicists from the 
European, USA and Japan laborato
ries. 

Under the Russian government, the 
Protvino Institute for High Energy 
Physics' high scientific authority was 
last year accorded the title of State 
Scientific Centre, denoting that it is 
the major laboratory in Russia 
carrying out a high energy physics 
programme actually in the country. 

In keeping with this status, U-70's 
traditional running schedule has been 
boosted. Before 1994, U-70 was 
scheduled for four or five runs, each 
of about 40 days, each year. 

Meanwhile a major upgrade of the 
IHEP machine had been launched. 
Among its main goals were the 
replacement of many U-70 systems 
to increase the proton beam intensity 
and the machine's operational 
reliability, to carry out a new physics 
programme at 70 GeV, and to obtain 
the beam conditions necessary for 
the big UNK machine under con
struction. 

The U-70 upgrade includes: total 
replacement of the goffered vacuum 
chamber by a smooth one; improve
ment of all 40 radiofrequency sta
tions; design and construction of a 
new diagnostic and control system; 
and design and construction of a new 
60 MeV radiofrequency linac to allow 
acceleration of negative hydrogen 
ions and charge exchange injection. 

At the same time U-70 was con-
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verted for longer running periods, 
with two longer runs per year with a 
summer break for maintenance, 
upgrades and installation. 

In 1994, despite the adverse finan
cial situation which Russian science 
and particularly high energy physics 
is undergoing, the first stage of the 
U-70 upgrade was completed and, 
for the first time in IHEP's history, a 
three-month (October-December) run 
was scheduled. This run yielded the 
full harvest of expected data and all 
accelerator systems operated reliably 
under the new conditions. 

The experimental programme 
included: a study of the nuclear 
dependence of charmed baryon 
production (EXCHARM experiment); 
a study of rare decay modes and 

precise measurements of certain 
kaon decays with the ISTRA setup; 
further study of kaon physics at the 
MIS-ITEP setup; and initial asymme
try measurements with the FODS-2 
setup using a completely new U-70 
polarized proton beam. 

In addition, particular attention was 
paid to the Tagged Neutrino Com
plex, an international programme 
involving scientists from IHEP, JINR 
Dubna, Germany, and Italy, where 
important progress has been made 
both in operations and in obtaining 
initial physics data. 

As well as its physics yield, the 
successful run was of vital impor
tance because it gave an opportunity 
to sustain high energy physics all 
over Russia, developing its expen

s e Tagged Neutrino Facility at the U-70 
proton synchrotron, Protvino, near Moscow, 
one of the focal points of the recent major 
U-70 run. 

mental basis and providing valuable 
experience for young researchers. 

Awaiting the turn of the tide in 
Russian funding for high energy 
physics projects, the main IHEP 
objectives have to remain well 
defined. 

From A.Bougorski 

NOVOSIBIRSK 
New detector starts 
taking data 

A new nonmagnetic Spherical Neu
tral Detector (SND) has started 
operation at the low energy VEPP-
2M electron-positron collider at the 
Budker Institute, Novosibirsk. This 
complements the CMD-2 detector 
built at Novosibirsk in collaboration 
with Brookhaven, Yale, Boston and 
Pittsburgh (November 1994, page 9). 

SND's main component is a 3.6 ton 
three-layer electromagnetic calori
meter containing 1680 separate 
Nal(TI) crystals covering 90% of the 
solid angle. The spherical shape 
provides uniform response over the 
solid angle, important for reducing 
systematic errors. In many respects 
SND looks similar to the famous 
Crystal Ball detector (originally used 
at the SPEAR electron-positron ring 
at Stanford/SLAC and transferred in 
1981 to DORIS at DESY Hamburg), 
but its three layer structure allows 
better electron/pion and photon/kaon 
separation to be achieved and 
photon directions to be measured. 

A ten layer drift chamber with 
charge division readout provides 
good tracking for events with charged 
particles, while the outer system 
facilitates selection between muons 
and pions. 
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