
Originally built to search for neutron-antineu-
tron oscillations, the solar neutron telescope 
at the Japanese Mount Norikura Cosmic Ray 
laboratory saw clear evidence for neutrons 
accompanying a strong solar flare on 4 
June. 

JAPAN 
Solar neutron sighting 

In June, Japanese scientists saw 
clear signs of solar neutrons f rom a 
large solar flare'. As these particles 
arrive at the Earth's surface rela
tively unperturbed by magnetic 
fields, they could provide especially 
clear insights into solar mechan
isms. 

Evidence for solar neutrons has 
been rare, although a report f rom 
scientists using the neutron moni
tor at the Jungfraujoch mountain 
station in Switzerland, published in 
1987, was underlined by gamma-
ray spectrometer data f rom the So
lar Max spacecraft. 

On 4 June this year, clean solar 
neutron events were picked up by 
the three detectors of the Mount 
Norikura (2770m) cosmic ray labo
ratory, by the Nagoya University 
36 sq m scintillator array, and by 
the Riken 12 sq m neutron moni
tor. These were in coincidence 
wi th solar flare X-ray and radio sig
nals. The energy of the particles 

was greater than 390 MeV. After 
the initial flare, several more pulses 
of particles were seen, but wi th dif
ferent properties. 

KEK 
Catching antiprotons 

When negatively charged hadrons 
(strongly interacting particles) are 
brought to rest, they can briefly 
form exotic atoms, wi th the nega
tive hadron 'orbit ing' close to the 
target nucleus, before being swal
lowed up by nuclear effects. 

A few years ago, an experiment 
at the PS proton synchrotron at the 
Japanese KEK Laboratory found 
that negative kaons could be held 
in liquid helium for about ten nano
seconds. Following this up, a group 
f rom Tokyo University and Institute 
for Nuclear Study working at KEK 
have found that antiprotons can 

Annihilation of antiprotons in liquid helium, 
as measured by a Tokyo group, showing 
clearly a component where lifetimes are 
measured in many nanoseconds. 

survive in this way for a relatively 
long t ime (many microseconds). 

This abnormal at-rest stability of 
negative hadrons in liquid helium 
had been explained by the forma
tion of metastable exotic atoms, 
wi th the negative hadron accom
panying an electron around the he
lium nucleus. However unlike pions 
and kaons, antiprotons are them
selves stable, and provide a good 
test particle. 

The KEK experiment took care to 
remove fake events, the timing of 
the 'delayed events' wi th respect 
to the incident particle beam and 
their energy deposition being care
fully monitored. 

The results clearly show the 
prompt absorption of antiprotons, 
but in addit ion, about 3.6 per cent 
of the particles survive for a much 
longer t ime in liquid helium. In liquid 
nitrogen, where comparable exotic 
atoms are more difficult to fo rm, 
no delayed annihilation was seen. 

An immediate question is to look 
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Physics 
monitor 

what happens in gaseous helium, 
and the Tokyo group, together 
wi th researchers f rom CERN and 
Munich's Technical University, are 
planning an experiment at CERN's 
LEAR Low Energy Ant iproton Ring. 

Other experiments at LEAR (Sep
tember 1989, page 24) have used 
Penning traps and complementary 
cooling techniques to store antipro-
tons, the record being 60 days. 

CEBAF 
Superconducting 
injector reaches 
design energy 

On 11 June the superconducting 
injector at the Continuous Electron 
Beam Accelerator Facility (CEBAF) 
accelerated an electron beam to 45 
MeV - design injection energy for 
the 4 GeV superconducting accel
erator undef construction in New
port News, Virginia. 

Earlier, a partial injector configu
ration had reached 5 MeV using 
the injector's initial two-supercon
ducting-cavity quarter-cryomodule 
to begin CEBAF's Front End Test 
(FET) of permanently installed com
ponents. In Apri l , wi th 1 1 / 4 cryo-
modules, the FET reached 25 MeV 
(June, page 10). The injector's se
cond full cryomodule was installed 
in May. The 20 MeV (nominal) 
cryomodules are identical to those 
being prepared for the main CEBAF 
accelerator. 

Supplying FET liquid helium is 
CEBAF's central refrigeration plant, 
which is in commissioning and had 
operated for some 2100 hours for 
the test when 45 MeV was 
reached. 

The superconducting injector at the Contin
uous Electron Beam Accelerator Facility (CE
BAF) has accelerated electrons to 45 MeV -
design injection energy for the 4 GeV super
conducting accelerator under construction in 
Newport News, Virginia. 

GUT feeling 
CERN's LEP electron-positron col
lider is going full blast, wi th each of 
the four big experiments - Aleph, 
Delphi, L3 and Opal - now able to 
see thousands of Z particles (the 
electrically neutral carrier of the 
weak nuclear force) in a day. 

For the moment, these physics 
results line up solidly behind the 
'Standard Model ' , the tw in picture 
of the electroweak unification of el-
ectromagnetism and the weak nu
clear force on one hand, and the 
field theory of quark dynamics on 
the other. 

Unfortunately as a physics theo
ry the Standard Model is transpar
ent, being riddled wi th unresolved 
questions. But its very solidity now 
means that physicists can use it as 
a springboard in their quest for the 
deeper theory which will finally an
swer these questions. 

The main trouble wi th the Stan
dard Model is its lack of predictive 
power - too many things have to 
be measured in experiments, and 
the values put into the theory by 
hand. 

A classic example came in 1989 
wi th initial results f rom Stanford's 
SLC Linear Collider and f rom LEP. 
These showed that there is room 
for only three kinds of lepton 
(weakly interacting particle). In the 
Standard Model each lepton - elec
t ron, muon and tau - is paired wi th 
its respective neutrino and t w o 
kinds of quark, but there is no limit 
on the number of allowed leptons. 
What did this evidence for a closed 
scenario of six leptons and six 
quarks tell physicists? 

As well as not explaining its 
own spectrum of particles, the 
Standard Model cannot account for 
the mysterious charge-parity (CP -
combined particle/antiparticle and 
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