
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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Elementary Particle 
Physicists 

The Particle Physics Department of the Rutherford Appleton 
Laboratory has vacancies for Elementary Particle Physicists to 
work on its experimental programme. 

The Department is engaged in research at CKRN an'd DES> and in 
non-accelerator experiments both in the t K and abroad. 

Successful applicants wi l l be expected to participate in one of the 
current projects and to plan future experiments for the next gener­
ation of accelerators. They wi l l be required to work closely with 
other members of the Department and to collaborate wi th physi­
cists from I niversities and other Institutes in the I K and abroad. 
Communication skil ls and the abil i ty to contribute effectively as a 
member of a team are therefore essential. They should be prepared 
to spend a significant fraction of their time working overseas, if 
required. 

The appointments wi l l be made in the Higher Scientific Officer or 
Senior Scientific Officer grades, according to abil ity and experi­
ence. The salary ranges are: 

H igher Scient i f ic Of f icer £ 11,586 - £ 16, 176 per annum 
Senior Scient i f ic Of f icer £14,831 - £ 2 0 , 4 6 7 per annum 

L A B O R A T O I R E D E L ' A C C E L E R A T E U R 
LINEAIRE 

A position is open for an 

A C C E L E R A T O R RF S C I E N T I S T OR E N G I N E E R 

The candidate will join initially the Linac FEL group to 
achieve the construction of CLIO (Collaboration Laser 
Infrarouge ORSAY) and help in its commissioning which is 
scheduled for 1991. 

Responsibilities will include low level RF network, RF 
phase feedback loop, RF diagnostic and beam control. 
Knowledge in beam-RF system interaction will be 
appreciated. 

Future activities include Electron Linear Accelerator 
developments : RF structures, RF guns etc 

Attractive salary will be negotiable on a 3-year renewable 
contract basis, depending on past experience. 

Please send curriculum vitae and list of references to : 

J. LE DUFF 
Bat. 200 - Centre d'Orsay 
F - 9 1 4 0 5 ORSAY CEDEX 

France 

Tel. : (1) 64 46 84 30 
Fax : (1) 69 07 94 04 

Bitnet: LEDUFF@FRLAL5I 

Further increments above1 the maximum of the scale may be 
awarded for sustained high performance against agreed cri teria up 
to a maximum of £19.681 (HSO), and £24.946 (SSO). 

Applicants for Senior Scientific Officer should have a first or sec­
ond class honours degree plus at least four years' Post Graduate 
experience. 

Candidates at Higher Scientific Officer level should have a degree, 
IIM7I1ND or equivalent, plus a minimum of 5 vears' relevant 
experience with an ordinary degree. IINC/IIND or at least 2 years' 
Post Graduate experience with a first or second class honours 
degree. 

Several years of post-doctoral experience in the field of Klemen-
lary Particle Physics would be an advantage. 

We offer excellent working conditions and benefits include a non-
contributory pension scheme and generfius holidays. 

Tor an appl icat ion form please contact the Recruitment Office, 
Personnel & Tra in ing Div is ion, Ru ther fo rd Appleton Laboratory . 
Science and Eng ineer ing Research Counc i l . Ch i l ton . D idco t , 
Oxon () \11 OQX. Te l : (0235) 4 4 3 4 3 5 , quo t ing re ference V.\ 9 0 6 . 

All applications must be returned by: 23 November 1990 

Rutherford Appleton Laboratory 

ACCELERATOR 
FACILITIES 
MANAGER 

Argonne National Laboratory, a multi-disciplinary research center, 
is seeking an individual capable of planning, coordinating and direc­
ting the operation of Argonne's Intense Pulsed Neutron Source (IPNS) 
accelerator system. IPNS is a national user facility performing basic 
research in various areas of physics and chemistry using neutron scat­
tering techniques. 
Success in this position will be measured by the selected candidate's 
ability to maximize accelerator output while staying within budgetary 
guidelines. This will entail formulating short and long-range plans for 
the operation, improvement, and maintenance of thelPNS accelerator 
and managing the accelerator operations staff. 
A Master's degree in engineering or equivalent experience and some 
operations experience with an accelerator system including two years 
in a management/planning capacity, are desired. Some particle ac­
celerator operations background, coupled with a knowledge of syn­
chrotron maintenance and improvement, linac operation, accelerator 
computer systems, EE principles, and effective written and verbal 
communication skills are preferred. 
The challenges, rewards, and benefits this position holds are ex­
cellent. For confidential consideration, please send your resume with 
salary history to: Nancy Griparis, Box IPNS-84396-88, Employment 
and Placement, ARGONNE NATIONAL LABORATORY, 9700 
South Cass Avenue, Argonne, IL 60439. An equal opportunity/ 
affirmative action employer. (Use your PC to learn more about ANIL 
and other available opportunities. Dial (508) 263-3857 and key in the 
password ARGON.) 
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People 
and things 

Experience in building and testing 
fibre detectors was illustrated 
by report f rom the W A 8 4 group at 
CERN using a fibre target to look 
for beauty particles, f rom the L3 
experiment at CERN's LEP electron-
positron collider (where a subgroup 
uses a fibre calibration system for 
the tracking detectors), and f rom 
the 'spaghetti calorimeter' being 
leveloped in the Italian-funded 

LAA project at CERN and aiming 
for improved energy resolution in 
hadron calorimetry. 

In addition, many proposals tes­
tified to the confidence in this tech­

nology. Fibre tracking and fibre ca­
lorimetry are a possibility for the 
next generation of hadron colliders, 
while fibre targets of up to 25 
tonnes could be constructed for 
neutrino physics. 

The second day of the meeting 
was given over to production pos­
sibilities and the characteristics of 
different products. Three different 
variants can be used in principle -
plastic or glass fibres, and glass 
capillaries filled with scintillating li­
quids, and the advantages and dis­
advantages of each have to be 
carefully considered. 

An example of technological pro­
gress is the one-metre attenuation 
lengths now achievable using co­
herent bundles of 20-micron fibres, 
bringing good light transmission 
wi th fine resolution. 

A final topic was readout, hither­
to dominated by image intensifier 
chains and CCDs. Wi th future de­
tectors probably having to handle 
at least ten million channels, new 
solutions are needed not only to 
build, but to pay for these devices! 

The meeting was sponsored by 
Nuclear Enterprises and Schott Fi­
ber Optics. 

From R. Nahnhauer (IHEP Zeuthen) 

Scintillating fibres have attractions for detec­
tor specialists. Seen here are three cross-
sections of bundled coherent light guides -
top, 20 micron scintillating fibres from 
Schott (Mainz); centre, 20 micron capillaries 
from US Schott; and bottom, 30 micron 
plastic fibres from Kyowa Gas in Japan. 

IUPAP elections 

At the General Assembly of the In­
ternational Union of Pure and Ap­
plied Physics (IUPAP) held in 
Dresden, Germany, in September, 
Yoshio Yamaguchi, currently Chair­
man of the International Committee 
for Future Accelerators (ICFA), was 
elected lUPAP's President Desig­
nate, to take over from current 
Chairman Yu. Ossipyan of the 
USSR Academy of Sciences in 
1993. 

IUPAP's C11 Commission on 
Particles and Fields consists of - T. 
Fujii (Tokyo, Chairman), F. Gudden 
(Siemens, Vice-Chairman), J. Hais-
sinski (Orsay, Secretary), M. Bal-
deo-Ceolin (Padua), B. Barish (Cal-
tech), P. Markov (Sofia), W.K.H. 
Panofsky (Stanford), V. Rubakov 
(Moscow), J. Sacton (Brussels), V. 
Singh (Tata, Bombay), V. Soergel 
(DESY), N. Tyurin (Serpukhov), Z.P. 
Zheng (Beijing). 

On people 

CERN Director General Carlo Rubbia 
has received the prestigious Um-
berto Biancamano European Prize, 
awarded annually for distinguished 
contributions towards the consoli­
dation of European unity. Estab­
lished in 1962 as a national Italian 
award, the prize was extended in 
1971 to European personalities, 
the first such recipient being the ar­
tist Marc Chagall. 

William J. Willis becomes Head of 
Brookhaven's Center for Accelera­
tor Physics. 

Denis McWhan has become Chair­
man of the US National Synchro­
tron Light Source at Brookhaven. 
Sam Krinsky, previously Acting 
Chairman, is his deputy. 
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