
Physics monitor 

nino Zichichi for several years. A t 
the Erice workshop, Zichichi under
lined that an initial ten per cent ver
sion of such a European machine is 
needed to pave the way, and at 
optimal outlay. LHC appears to fit 
the bill. Zichichi also highlighted Eu
ropean successes in developing 
techniques for superconducting 
proton rings, such as that intended 
for HERA. This view was shared by 
Luigi Granelli, Italian Minister of 
Scientific Research at the t ime of 
the Erice workshop. 

As a small beginning towards 
the goal of setting up the research 
and development infrastructure for 
such an ambitious project, an Eloi-
satron Institute will be held at Eri-
ce's Ettore Majorana Centre this 
June. Those interested are invited 
to contact Ahmed Ali at DESY. 

PLASMA/ 
ACCELERATORS 
Working together 

The quest for ever higher perfor
mances in particle accelerators has 
made accelerator and plasma ex
perts get together. The status of 
this interdisciplinary effort was the 
topic of the April 87 issue of the 
IEEE Transactions on Plasma 
Science devoted to plasma-based 
high energy accelerators. 

A t CERN, a plasma lens has been 
developed to collect divergent 
antiproton beams for the ACOL 
Ant iproton Collector project. More 
generally, a plasma lens could re
place magnetic horns and lithium 
lenses employed for the same pur

pose. In 1984, a collaboration 
started wi th the Universities of 
Erlangen and Naples, and the re
sults and problems encountered 
were discussed in a Plasma Lens 
Workshop held at CERN in Sep
tember 1986. 

In the meantime, the University 
of Naples extended its interests 
to the plasma perturbations excited 
by microwave radiations of slightly 
different frequencies, the so-called 
beat-wave techniques, and a new 
workshop on Plasma Focusing was 
organized in Capri last October. 
Gathered in this small paradise 
favoured by Roman emperors were 
physicists of six American and 
European Laboratories. 

T w o classes of phenomena were 
discussed: the magnetic focusing 
due to the azimuthal field produced 

Inverse skin effect in the plasma lens 
developed for CERN's ACOL Antiproton 
Collector. When a cylindrical conductor has 
a radius of the order of the skin depth, the 
current density, and therefore the magnetic 
field gradient, may increase near the axis. 
In that case, the pinch current exceeds the 
total current and current conservation is 
provided by inverse currents in loops 
between the pinch and the wall. 
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UNIVERSITY OF HOUSTON 
Texas Center 

for Superconduct iv i ty 

GRADUATE RESEARCH 
ASSISTANTSHIPS 

The Texas Center for Superconductivity offers Re
search Assistantships to graduate students for stu
dies in applied and basic high temperature super
conductivity. Graduate students accepted for 
entrance into graduate studies in Science or .Engi
neering are eligible for these positions. 

The ongoing research includes, among other 
topics, superconducting rf and magnet design for 
accelerators, development of metal matrix wire, 
and development of thin fi lm devices. 

Stipends are normally $ 10-11 000/year . 
Interested graduate students should write to the 
address below for applications. 

Ms. Bette Cairns 
Texas Center for Superconductivity 
College of N S M 
Room 2 1 4 SR 
University of Houston 
Houston, TX 7 7 0 0 4 

The University of Houston is an Equal Opportuni
ty/Affirmative Action Employer. 

SRRC 
1.3 GeV Synchrotron Light Source 

The Synchrotron Radiation Research Center (SRRC) project, 
ROC government funded, the first of its kind to construct and 
operate an up-to:date 1.3 GeV electron storage ring for dedi
cated use of synchrotron radiation research in Taiwan, ROC, 
has a number of positions available: 

PHYSICISTS 
Requires MS or Ph.D. with experience in accelerator design 
and/or construction. 

SENIOR ELECTRICAL ENGINEERS 
SENIOR ELECTRONIC ENGINEERS 
SENIOR COMPUTER SCIENCE ENGINEERS 
Preferably Ph.D. with a minimum of two years' experience in 
accelerator computer control systems. 

ELECTRICAL ENGINEERS 
Requires MS with experience in magnetic field measurement or 
RF systems. 

MECHANICAL ENGINEERS 
Requires MS with experience in ultrahigh vacuum systems. 

Knowledge of Chinese is not required. Proficiency in English is 
essential, interested applicants may forward complete curricu
lum vitae with three professional references to 

Dr. T.S. Lu 
Synchrotron Radiation Research Center 
8th Fl., No. 6, Roosevelt Road, Sec. 1 
Taipei, Taiwan 10757 
Republic of China 

DSub 
Nouveau systeme 
connecteurs 
Scotchflex off rant 
unegrande 
diversite 
de types 

3M (Suisse) SA 
Dpt. electronique 
Eggstrasse 93, case postale 
8803 Ruschlikon 3M 
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in a plasma column of quasi-uni
form density and the electric focus
ing associated wi th the charge 
density variations induced either 
by high power lasers or by high 
intensity particle beams. Besides 
acceleration techniques like beat-
wave or wake-field accelerators 
outside the scope of the work
shop, applications are foreseen in 
collecting lenses, final focusing for 
future linear colliders or heavy ion 
fusion, wigglers wi th a short period 

Double beta decay 
Steve Elliott, Alan Hahn and Mi
chael Moe, working at the Universi
ty of California at Irvine, have seen 
a new kind of radioactivity - dou
ble beta decay - expected for 
more than half a century but only 
observed after nearly 40 years of 
painstaking investigation. 

In ordinary single beta decay, a 
nuclear neutron decays into a pro
ton, releasing an electron and an 
antineutrino. The resulting nucleus, 
lighter but containing an extra pro
ton, moves up a rung in the perio
dic table. 

Soon after the formulation by 
Fermi of the classic theory of beta 
decay, it was realized that double 
beta decay could be possible bet
ween suitable parent and daughter 
nuclei t w o rungs apart in the perio
dic table. However even if the 
daughter nucleus were much sta
bler than the parent, the process 
would take about 1 0 1 7 years. Here 
was a challenge for experimenta
lists. 

Excitement mounted in 1948 
when one of the first searches re
ported hints of an effect in the beta 
decay of tin 124 to tellurium 124, 
however this was soon attributed 
to impurities in the source which 
can easily mask any tiny double 
beta decay signal. 

Experiments then turned to geo-
chemical searches, hoping that 
ores rich in the parent nucleus 
would have accumulated observa
ble amounts of daughter nuclei. 
While this method gave some evi
dence for double beta decay, it 
cannot see the decays directly. 

In 1974, Moe began looking for 
the decay of selenium 82 into kryp
ton 82 , using 14 grams of the rare 
selenium isotope, initially wi th no 
success. However the development 
of the t ime projection chamber pro
vided a new way of tracking the 
beta decay electrons. After several 
years patient work to reduce back
ground, the team eventually isola
ted the tell-tale t w o electron signa
ture. 

Wi th events being seen every 
few days, the half-life for the decay 
comes out as about 1 0 2 0 years, in 
accord wi th earlier estimates from 

geochemical measurements. 
Wi th this new kind of radioacti

vity now in the bag, the search 
goes on for an even more exotic 
form of beta decay - the so-called 
neutrinoless type, first suggested 
by Furry in 1939, where the two 
neutrinos swal low each other up 
and are not emitted. This requires 
a special kind of neutrino beha
viour, wi th important implications 
for this still mysterious particle. 
The search continues. 

From one surprise 
to another 

In 1973 physicists were surprised 
to find that the total proton-proton 
reaction rate rose in the energy 
range (20-63 GeV) opened up by 
the CERN Intersecting Storage 
Rings (ISR). Previously, it had been 
widely believed that the reaction 
rate was approaching some fixed 
value, about 40 millibarns. 

The total reaction rate (cross-
section) is proportional to the 
imaginary part of the forward scat
tering amplitude, a complex num
ber whose real part can be related 
to the imaginary part. In 1965, 
N. N. Khuri and T. Kinoshita had 
predicted that if the total cross-
section becomes infinite at infinite 
energy, the real part should even
tually become positive. 

The real part of the scattering 
amplitude was measured at the 
ISR by looking at the interference 
of nuclear and electromagnetic 
effects and found to be positive. 
Combined measurements of the 
cross-section and of rho, the ratio 
of the real and imaginary parts, led 
to rather tight predictions at higher 
energies. The total proton-proton 
and proton-antiproton cross-sec-

of beam undulation and self focus
ing of intense beams in a plasma 
loaded channel. 

Faced wi th challenges and sti
mulated by the excellent spirit of 
the meeting, the participants unan
imously agreed to go ahead wi th 
a new series of workshops named 
CAPRI (Common Accelerator and 
Plasma Research Initiatives) as tr i 
bute to the blessed island. An or
ganizing committee composed of 
B. Autin and H. Riege (CERN), J . 
Christiansen (Erlangen), A. Dangor 
(London), U. De Angelis and L. De 
Menna (Naples), J . L. Bobin (Paris); 
R. Bingham (Rutherford Appleton 
Lab.), T. Katsouleas (UCLA) will 
meet in Paris in November to pre
pare the next workshop which will 
take place at Rutherford Appleton 
Laboratory (UK) in April 1989. 

From B. Autin 
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