
A r o u n d t h e L a b o r a t o r i e s 

At the close of a workshop held earlier this 
year to discuss plans for future experiments at 
Italy's Gran Sasso Laboratory, Carlo Rubbia 
presents the proposed future activities of the 
Gran Sasso laboratory to Italian science 
minister Giorgio Salvini. Salvini, seated in the 
middle, is accompanied to his left by Giovanni 
Schippa, rector of L'Aquila University, Enrico 
Garaci, President of the CNR, and Enrico 
Bellotti. To his right are Luciano Maiani, 
Nicola Cabibbo, and Piero Monacelli. 

GRAN SASSO 
Reaching the parts that 
accelerators cannot 
reach 

W ith most of the current experi
ments at Italy's Gran Sasso 

Laboratory now well underway, a 
workshop held earlier this year 
looked to the future. Gran Sasso 
was established in the late 1980s to 
study low rate processes where the 
laboratory's 1400 metre rock over
burden and low natural radioactivity 
provide an ideal environment. Since 
then, it has become a major research 
centre, hosting several international 
collaborations. The workshop 
devoted half a day each to four key 
areas of underground physics, and 
clearly showed how the non-accel
erator approach complements 
today's accelerator physics achieve
ments. 

Solar neutrino physics is one of 
Gran Sasso's main activities, with the 
Gallex detector half filling one of the 
laboratory's three experimental halls. 
Gallex has already made important 
measurements of the solar neutrino 
flux, providing first evidence for the 
proton-proton fusion mechanism 
which is the solar powerhouse. The 
next generation experiment, 
Borexino, will go one step further, 
measuring the energy distribution of 
solar neutrinos as well as their flux. 
The experiment will also be sensitive 
to neutrino oscillations through its 
ability to pick out muon and tau 
neutrinos. 

Borexino uses boron instead of 
gallium as the active medium, and is 
currently in the trial phase. Bench
marking tests with the counter test 
facility (CTF) have already demon

strated the experiment's feasibility, 
paving the way for full scale con
struction. Further ideas for future 
detectors based on several different 
active media were also discussed, 
and a proposal for a helium TPC 
detector, HELLAZ, was presented. 
With a threshold of around 240 keV, 
comparable to that of Gallex and 
Borexino, HELLAZ would give 
another handle on neutrinos from the 
proton-proton reaction, the most 
abundant source of solar neutrinos. 

Neutrinoless double beta decay, 
dark matter searches, and certain 
low rate processes in nuclear physics 
all require the quiet, low radiation 
surroundings that only an under
ground laboratory can offer. The 
Gran Sasso workshop considered all 
of these, as well as an intriguing 
proposal to install a low energy 
accelerator in the laboratory. 

Another key area of the Gran Sasso 
programme is high energy cosmic 
ray physics, which provides the only 
foothold on energy scales beyond the 
reach of current accelerators. The 
EAS-Top experiment, situated almost 
directly above Gran Sasso's halls at 

Campo Imperatore, studies extensive 
air showers in the 10 TeV - 1 0 PeV 
range and presents the opportunity of 
studying such events in coincidence 
with the underground detectors. 

Two other experiments, the Large 
Volume Detector (LVD), designed to 
look for neutrinos from stellar col
lapse, and the Monopole Astro
physics and Cosmic Ray Observa
tory (MACRO) also have the ability to 
study high energy processes through 
the TeV muon component of cosmic 
rays. The high energy sector, how
ever, is only one aspect of cosmic 
ray physics. LVD will continue to 
look for neutrinos from dying stars, 
whilst the search for a Grand Unified 
monopole will continue at MACRO. 
Meanwhile, a proposal that the next 
generation of gravity wave detectors 
be built in the low noise underground 
environment of Gran Sasso was 
presented. 

'Long baseline' neutrino oscillation 
experiments (two detectors a long 
distance apart in the same neutrino 
beam) were considered in Gran 
Sasso's original design, and formed 
the subject of the final session of the 
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Large Circuits for Large Jobs 

H-1 Calorimeter 
experiment 

34"x 42" 
detector board 

T h e alternatives are small. 

Buckbee Mears specializes in producing 
high quality, large size, close tolerance 
printed circuit boards such as this 34" x 
42" detector board. In fact, we produced 
over 1,000 of these boards defect free. And 
we've produced even larger boards—up to 
4' x 12—some of the largest in the world. 

If you have an application that requires 
precisely built large size circuits, put our 
capabilities to the test. 

Buckbee-Mears 
S t . Paul 
A UNIT OF BMC INDUSTRIES. INC 

245 E. 6th Street, 6th Floor 
St. Paul, MN 55101 
612/228-6400 • Telex 29-7080 
FAX 612/228-6572 

Problemes de 
chauffage dans 
un espace 
tres restraint? 

T H E R M 0 C 0 A X 
est juste 
ce qu'il vous 
faut! 

Lorsqu'il s'agit de faibles dimensions, de performances de 
chauffage elevees et de conditions extremes de mise en 
oeuvre, les elements chauffants miniatures deTHERMO-

COAX sont le bon choix. 

• Tres faible rayon de courbure • Elements chauffants aux extre-

mites froids # Executions de 0 0,5 a 4,0 mm • Elements chauffants 

standard livrables du stock • Elements chauffants mono- et bifilaires 

Vous nous l ivrez vos specifications - THERMOC0AX 
vous fourni t la solut ion. 

Philips Industrial Electronics AG Postfach 360 -CH-8953 Dietikon Tel. 01 / 745 21 32- FaxOI / 745 22 50 P H I L I P S 

Can you use all metal seals on standard KF /ISO flanges? 
Can you reach <10 1 0 mbar Vacuum with such seals? 

If the vacuum on your O-Ring sealed vacuum system is not clean or good 
enough, or if you are tired of bolting Conflat® flanges, don't despair - use 
EVAC Chain Clamps and Aluminium Seals to convert any manufacturer's 
standard KF / ISO flange to metal seals! 
For clean, particle free vacuum with one or two bolt convenience, 
consider the ease of EVAC chain clamps, flanges and seals, bakeable to 
150°C. If you need to bake higher, use the EVAC CF Chain clamps and 
flanges with the standard knife-edge and copper seal ring, bakeable to 
400°C. Sizes from KF 16 (0.5") to ISO 800 (32") 

[EVAC] Yes, you can! 

i-i/A »s> Conflat is a trademark of Varian Inc, Palo Alto cVAO AOi 
P. O. Box 59, CH-9470 Buchs 3 (Switzerland), +41 81 785 29 25, Fax: +41 81 78518 72 
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Portuguese high energy physics is centred on 
CERN, supported by a national hub at the 
Laboratory for experimental high energy 
physics and related R&D projects (LIP), with 
centres in Lisbon (Head, Jose Gago, right) and 
Coimbra (Head, Armando Policarpo). 

workshop. Piero Monacelli, the 
laboratory's director, reiterated Gran 
Sasso's enthusiasm for the project, 
and described how present infra
structure might be adapted, and new 
halls added to accommodate such 
experiments. 

Possible designs to steer a CERN 
neutrino beam to Gran Sasso, and 
two proposals for dedicated detectors 
were presented. Carlo Rubbia gave 
a status report on the ICARUS 
detector (April 1993, page 15), 
saying that an intermediate half 
kiloton liquid argon calorimeter would 
be brought to Gran Sasso in the near 
future. Apart from being an important 
test bed for ICARUS, this detector 
could also perform interesting re
search into atmospheric neutrinos 
and proton decay. For the long 
baseline study, another 'Baby 
ICARUS' detector could be installed 
at CERN. 

CERN and Portugal 

i n its continual tour of CERN Mem
ber States, the European Commit

tee for Future Accelerators (ECFA) 
visited Lisbon, Portugal, on 21-22 
April, where it met at the Instituto 
Superiore Tecnico, a technical 
university with 9,000 students. 

Portuguese particle physics is in a 
particularly healthy situation, having 
developed considerably following 
Portugal's admission to CERN in 
1985. With support from Brussels, 
scientific infrastructure has devel
oped rapidly, although the science 
base has yet to attain the levels seen 
in larger nations. 

The 45-strong population of 
experimentalists in Portugal, includ
ing 14 PhDs, represents a 2.5-fold 
increase since Portugal joined CERN 
ten years ago and is in line with the 

goal stated at the time. This success
ful development of experimental 
particle physics has benefited much 
from physicists returning from abroad 
(mainly France and the UK). 

The direct result of the efforts of a 
few individuals (notably J.M. Gago), 
this splendid achievement provides 
an excellent role model for new and 
potential CERN Member States. 

At present, particle physics repre
sents some 30% of all Portuguese 
physics publications. This very 
special role (and the financial support 
it implies) provides a visible target, 
but one which can be defended as it 
provides a catalyst for other national 
scientific developments. 

The national hub is the Laboratory 
for experimental high energy physics 
and related R&D projects (LIP), with 
centres in Lisbon (Head, J.M. Gago) 
and Coimbra (Head, A. Policarpo). 
LIP, with close links to two universi
ties in Lisbon and to the University of 
Coimbra, has developed into a centre 
of expertise and training in electron
ics, computing and software engi
neering. 

Present LIP funding is some 2 
million Swiss francs/year (70% in 

Lisbon and 30% in Coimbra), cover
ing most of the salaries of the non-
university people, the remainder 
being supported by grants from 
Portuguese and European pro
grammes. Portugal's contribution to 
CERN's 1995 budget is 10.3 million 
Swiss francs. This is 75% of the 
eventual national contribution, rising 
on a sliding scale established when 
Portugal joined CERN ten years ago. 
This 'discount' in Portugal's contribu
tion to the CERN budget goes into its 
national effort. Hopefully this funding 
will not suffer once the CERN contri
bution reaches its cruising altitude. 

With no national accelerator, 
Portuguese research in particle 
physics is fully focused on CERN, 
with prominent participation in LEP 
(Delphi) and in heavy ion research 
(NA 38). Portuguese researchers 
also collaborate in the NA 50 and 51 
experiments and in CP-LEAR, as 
well as some solid state research 
based on the Isolde on-line isotope 
separator. 

For the future, there is some in
volvement in both in ATLAS and 
CMS experiments for the LHC 
proton-proton collider and in related 
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