
While the t w o previous schools 
in this series had been held at the 
International Centre for Theoretical 
Physics in Trieste, Italy, the Brazil
ian proposal to move the venue 
succeeded in its aims - a large par
ticipation from Latin American stu
dents, 50 out of a total of 80. 

The ICFA school is unique in of
fering specially designed hands-on 
laboratory experiments in addition 
to the standard fare of courses and 
specialized seminars. Basic courses 
included in the earlier schools and 
repeated in Brazil included studies 
of drift and proportional chambers 
and silicon detectors, plus a com
plete table-top measurement of the 

muon lifetime, while students also 
had the opportunity to participate 
in t w o courses on specialized appli
cations of wire chambers - an x-
ray imaging chamber for low-dose 
medical diagnostics, and a small 
photosensitive drift chamber capa
ble of detecting and localizing 
single ultra-violet photons. 

The laboratory sessions were as 
international as the student partici
pation. One experiment had been 
prepared by a team of Brazilian 
physicists from the University of 
Sao Paulo and the Federal Universi
ty of Rio de Janeiro. The others 
were f lown in f rom Guanajuato 
(Mexico), Fermilab and Cornell (US), 

Uppsala (Sweden), JINR Dubna 
(USSR), and London's Imperial Col
lege, and the excellent support and 
cooperation f rom the CBPF high en
ergy physics group greatly facili
tated the task of getting these ex
periments going in a new environ
ment. 

The organizers were Joao dos 
Anjos (CBPF - chairman), Don Har-
till (Cornell), Fabio Sauli (CERN) and 
Marleigh Sheaff (Wisconsin). Ques
tionnaire feedback awarded the 
school high marks, and sugges
tions serve as input to next year's 
school, which returns to Trieste, 
under the direction of Fabio Sauli 
and Paolo Poropat (INFN Trieste). 

Physics monitor 

Superconducting 
linear colliders 

The advantages of superconduct
ing radiofrequency (SRF) for particle 
accelerators have been demon
strated by successful operation of 
systems in the TRISTAN and LEP 
electron-positron collider rings 
respectively at the Japanese KEK 
Laboratory and at CERN. If perfor
mance continues to improve and 
costs can be lowered, this would 
open an attractive option for a high 
luminosity TeV (1000 GeV) linear 
collider. 

A four-day workshop on a TeV 
Energy Superconducting Linear Ac
celerator (TESLA) held at Cornell 
f rom 23-26 July aimed at defining 
parameters and exploring ideas for 
improving gradients and lowering 

Superconducting radiofrequency systems, 
such as this one at CERN's new LEP elec
tron-positron collider, are being increasingly 
used for accelerating beams to high energy. 
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cost. About 70 scientists partici
pated from Laboratories in the US, 
Europe, the USSR, and Japan. 

In the first day's plenary talks M. 
Yoshioka f rom KEK reviewed the 
KEK Linear Collider Workshop held 
earlier this year, while Ugo Amaldi 
f rom CERN promoted new para
meter strategies which helped 
guide the working group sessions. 

^ These talks were fol lowed by pro
gress reports from working 
groups, wi th the remaining three 
days devoted to working groups 
and final summaries. 

A staged approach to TESLA 
was considered reasonable. The 
starting energy will depend on phy
sics motivations and on progress in 
achieving higher gradients. Linear 
colliders have the advantage that, if 
a suitable site is selected, they can 
be extended. 

Parameters for five machines 
were generated, wi th collision en
ergies from 0.1 TeV (a Z-factory) 
to 1.5 TeV, using gradients f rom 
15 M e V / m to 40 M e V / m . In con
trast to ongoing applications, such 

ŝ those for high energy storage 
-.ings, TESLA r.f. must be pulsed to 
keep cryogenic costs down. 

However a few percent duty cy
cle retains the many attractive 
features, stemming f rom the 1 0 5 

t imes lower losses compared wi th 
a conventional copper linac, includ
ing a much lower r.f. peak power 
(say 40 Kwatts/metre), and a low 
r.f. frequency ( 1 . 5 - 3 GHz) that 
curtails wakefields and relaxes to
lerances on alignment and injection 
jitter. The energy spread is small, 
so that final focus systems can be 
greatly simplified. The r.f. pulse 
length (of the order of milliseconds) 
is many thousand times longer than 
for copper cavities, so many 
hundreds of bunches can be accel
erated. Conversion efficiencies as 
high as 2 0 % from AC to beam 

power can be reached, twenty 
times higher than normal conduct
ing machines. Bunches are then 
spaced very far apart, so multi-
bunch instabilities can be avoided 
even if quality factors (Q) of dange
rous modes are as high as 10 6 . 

The guiding philosophy for TES
LA beam parameters was to make 
the most of the high beam power 
available. Thus it was possible to 
reach high luminosities of 5 x 1 0 3 3 

per sq cm per s at 1 TeV, wi th the 
final focus spot size going to about 
1000 angstroms from the minis-
cule 20 angstrom beam envisioned 
for a conventional TeV collider. 

The major challenges for TESLA 
are to increase gradients and lower 
costs. Gradients around 5 M e V / m 
are achieved with superconducting 
cavities handling electrons in TRIS
TAN and LEP, while acceptance 
tests on more than 70 metres of 
industrially produced structures 
average close to 9 M e V / m , and 
progress continues to be made. 
Recently, at 1.5-3 GHz, several 
centres (CEBAF, Cornell, Saclay 
and Wuppertal) have suggested 
gradients above 15 M e V / m in full 
scale structures. 

Field emission is the dominant 
obstacle to reaching higher fields. 
Basic studies continue to improve 
understanding of this pernicious 
phenomenon which plagues both 
normal and superconducting r.f., 
and cures are being developed. 
Wi th specially developed heat 
treatment techniques at 1400-
1500°C, single cell 1.5 GHz nio
bium cavities at Cornell reach fields 
corresponding to 25 MeV /m. 
When the new heat treatment was 
applied to a five-cell 3 GHz struc
ture at Wuppertal , it reached sur
face fields corresponding to 32 
M e V / m . In a specially designed 
test cavity at Cornell (November 
1989, page 10) and in a radiofre-

quency-quadrupole-type cavity at 
Argonne, CW surface fields of 145 
M V / m were demonstrated without 
breakdown, and a 1 msec pulsed 
field of 210 M V / m was reached at 
Argonne. 

Many ideas were put forward at 
the workshop for lowering costs. 
Since a Q of 1 0 6 appears sufficient 
for damping higher modes, the 
number of cells can be increased 
f rom the customary four or five to 
ten. By polarizing individual cells, 
deflecting modes can be oriented 
so that one coupler can do the job 
of t w o . Economical cryostat de
signs were sketched that improve 
the filling factor f rom 0.5 to 0 .75, 
and reduce static heat losses to 
below 1 w a t t / m . 

The parameters worked out for 
TESLA need to be cost-optimized, 
and this will be attempted in future 
workshops. To continue progress 
on gradient and cost issues, needs 
for increased funding and manpow
er were stressed. There was in
tense discussion on strengthening 
existing collaborations. The next 
TESLA workshop will be held at 
the German DESY Laboratory, 
Hamburg, in conjunction with the 
5th International Workshop on r.f. 
Superconductivity, to be held next 
July/August . 

Scintillating fibres 
In the search for new detector 
techniques, scintillating fibre tech
nology has already gained a firm 
foothold, and is a strong contender 
for the extreme experimental condi
tions of tomor row 's machines. 

Organized by a group from the 
Institute of High Energy Physics, 
Berlin-Zeuthen, a workshop held 
f rom 3-5 September in the nearby 
village of Blossin brought together 
experts f rom East and West , and 
f rom science and industry. 
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