
Elastic scattering and total reac
tion rates (cross-sections), the lat
ter effectively measuring the 'size' 
of the colliding particles, are related 
by very general ideas, the so-called 
'optical theorem'. A t the Tevatron, 
the total proton-antiproton reaction 
rate continues to grow, showing 
that the proton stubbornly refuses 
to plateau. Instead, the proton's 
size increases almost as fast as al
lowed by general principles (the 
Froissart bound). 

The ratio of elastic to total reac
tion rates also continues to in
crease at Tevatron energies, show
ing that the proton not only be
comes larger, but more absorbent. 

WORKSHOP 
Neutrino telescopes 
Despite being the most elusive of 
the known particles, neutrinos pro
vide vital new physics insights. 
Most neutrino knowledge so far 
has come from studies using 
beams from reactors and accelera
tors, but in recent years important 
new contributions have resulted 
f rom investigation of natural neutri
nos from cosmic rays, nearby stars 
(the sun), or distant sources, such 
as the 1987 supernova (page 18). 
The supernova observations 
marked the start of a new era in 
neutrino astronomy, but neutrino 
telescopes were anyway assured 
of an important ongoing role. 

Achievements and aspirations 
were reviewed in Venice f rom Fe
bruary 13-15 when about 100 phy
sicists met in the ancient palace of 
the Istituto Veneto di Scienze, Let-
tere ed Ar t i , who co-sponsored 
wi th INFN and Padua University the 
Second Workshop on Neutrino 
Telescopes, organized and chaired 
by Milla Baldo-Ceolin. 

Solar neutrino pioneer Ray Davis of Pennsyl
vania, right, with Chung Kim (Johns Hop
kins}. 

Modern physics ideas hint that 
neutrinos from different sources 
and stages of the evolution of the 
Universe should be very abundant 
around us. New dedicated experi
ments are needed to detect these 
so-far unseen particles and resolve 
problems in cosmology (dark mat
ter), in astrophysics (high energy 
particle acceleration mechanisms, 
origin of cosmic rays) and in ele
mentary particles physics (neutrino 
mass, oscillations, magnetic mo
ment). 

The first instrument to look for 
extraterrestrial neutrinos was in
stalled in the South Dakota Home-
stake mine more than twenty years 
ago. This showed that the rate of 
solar neutrino interactions has been 
lower than expected, the so-called 
'solar neutrino puzzle'. A t Venice 
R.Davis (Pennsylvania) presented 
the latest results of his pioneering 
experiment, now confirmed over 
the past t w o years by the Japa
nese Kamioka detector (A.Suzuki). 

Davis' data, in the long time 
span of his measurements, show 
an anticorrelation of the solar neu

trino flux wi th the solar surface ac
tivity (sunspots). This unexpected 
result makes the solar neutrino 
problem even more puzzling. This 
year data f rom both experiments 
will be taken wi th solar activity at a 
maximum and could show a clear 
minimum in the neutrino flux. 

Complying wi th Davis' remark 
'You don' t really believe it unless 
you understand it ' , R. Barbieri (Pisa) 
described a possible explanation 
wi th the varying solar magnetic 
field acting on an as yet unmeas
ured neutrino magnetic moment -
spin flip would make the neutrino 
sterile and therefore undetectable. 

New information will be provided 
shortly by t w o detectors, one in 
Baksan (USSR), the other (Gallex) in 
the Italian Gran Sasso Laboratory 
(May 1989 issue, page 1), both us
ing gallium as target, where the 
very low energy threshold will ex
plore different production reac
tions. 

T.Kirsten (Heidelberg), dis
cussing Gallex, showed how pre
cisely the neutrino rate will be 
measured and the neutrino oscilla-
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: Where's the widest choice of 5V 
to 45kV power supplies? 

: Astec of course! 
Brandenburg, part of 'the Astec 
Group - the world's largest 
power supply manufacturer -
has changed its name. But 
that's all that has changed at 
Astec High Voltage. The same 
standards of high quality and 
total reliability remain firmly 
in place. 
Which means that Astec power 
supplies are still the natural 
choice for applications as 
diverse asphotomultipliers 
and high resolution CRTs, 
CAD/CAM and radiation 
measurement. 
And all of them with UL, CSA 
and VDE approval, whether 
customised or standard 
products. 

And in addition to modules, 
Astec produces precision high 
voltage laboratory power 
supplies. 
For more information on the 
complete range of products and 
services available from Astec 
High Voltage, ring the sales 
office today for your free 
catalogue. 
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A l b e r t Dr i ve , Wok ing GU21 5RW 
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Modern physics in a classical setting - the 
Neutrino Telescopes Workshop in Venice's 
Palazzo Loredan. 

t ion hypothesis tested. Next step 
forward would be, as emphasized 
by S.Bilenky (Dubna), the ability to 
observe neutral current reactions 
and to measure the energy spec
trum of the charged current interac
tions from solar neutrinos. For this, 
experimental proposals and proto
types have been developed using 
boron, indium and heavy water de
tectors. 

Picking up high energy neutrinos 
f rom distant sources is a major 
goal for the underground detectors 
(muons induced by atmospheric 
neutrinos are seen and their spec
tra are in reasonable agreement 
wi th calculations). The expected 
mechanisms for particle accelera
tion in binary stars and other sys
tems, together wi th present data 
f rom high energy gamma ray tele
scopes, require that detectors in
tercepting neutrinos from distant 
point sources would have to be 
very large, bigger than 1 0 4 sq m, 
wi th good angular resolution, one 
degree or better, for the induced 
muons. 

One natural solution to have 
cheap large area and volume is to 
go deep underwater and detect the 
muons by means of Cherenkov 

light. The DUMAND collaboration, 
after a successful test demonstrat
ing the feasibility of an experiment 
4 0 0 0 m deep (June 1988, page 
29), is about to set up its nine-
string array off Hawaii. Meanwhile 
Soviet groups are at work in Lake 
Baikal and in the Mediterranean, 
and a US proposal aims at instru
menting an Arkansas lake for a 
combined neutrino- and gamma-ray 
telescope. 

On dry land, other Cherenkov 
radiation approaches include tests 
of antennas to detect radio signals 
f rom the products of ultra-high en
ergy neutrino absorption in the An 
tarctic ice, and prototypes of large 
track chamber arrays. Together 
these experimental efforts amount 
to a dozen projects all over the 
wor ld . 

Coherent insights into the evolu
tion of the Universe need improved 
limits on neutrino mass and life
t ime, even to the extent of actually 
measuring these quantities. This 
was the plea to experimentalists by 
E.Kolb (Fermilab) reviewing neutri
nos and cosmology. 

The round table concluding the 
workshop stressed the importance 
of establishing a network of com

plementary neutrino telescopes for 
both for low and high energy extra
terrestrial neutrinos, building on the 
existing international effort. As well 
as giving new clues to understand 
current problems, such a pro
gramme, underpinned by powerful 
detector techniques, could reveal 
unexpected phenomena and pro
vide new insights. 

FRANCE 
New horizons 
for nuclear physics 
The increasing realization that the 
underlying mechanisms of nuclear 
physics are controlled by the inner 
quark structure of nucleons rather 
than the nucleons themselves is 
blurring the once fairly distinct fron
tier between nuclear and particle 
physics. 

Thus nuclear physicists are 
awaiting new high energy ma
chines, notably CEBAF, the US 
Continuous Electron Beam Acceler
ator Facility now under construc
tion in Newport News, Virginia 
(March, page 21), while particle 
physics facilities such as the LEAR 
low energy antiproton ring and the 
high energy muon beams at CERN 
are gaining popularity with the nu
clear physics community. 

Wi th the French nuclear physics 
community making smoke signals 
for a 4 GeV electron machine, Min
ister of Research and Technology 
Hubert Curien asked the Academie 
des Sciences to commission a 
study on the future of fundamental 
nuclear physics to recommend 
what new facilities would be re
quired. 

Under the chairmanship of 
Georges Charpak, recently retired 
from CERN, the study group felt 
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