
Thinking straight 
Two thousand five hundred linear 
accelerators are now estimated to 
be in use throughout the world. 
Of these a negligible number are 
on particle physics machines; yet 
they have all stemmed from the 
technology developed to do parti
cle physics. 

This figure was quoted at the 

A five-cell niobium superconducting 
accelerating cavity showing the rotating 
array of finger-like temperature sensors 
which look for heating of the resonator 
surface. The cavity design was developed 
at Cornell for the proposed US Continuous 
Electron Beam Accelerator Facility, CEBAF, 
and prototypes are being made by West 
German and US industry for special testing. 
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A temperature map of a prototype CEBAF 
cavity. Pinpointing localized heat losses 
enables repair work to be guided, and is 
essential in improving cavity performance. 

1986 Linear Accelerator Confer
ence which drew 300 linac spe
cialists to Stanford in June for a 
meeting excellently organized under 
Greg Loew. A new Conference 
technique was tried very effectively 
— strings of five-minute talks with 
no subsequent discussions. It 
seems that the five minute alloca
tion concentrates the mind won
derfully to present only essential 
information. (This accords well 

with the Leon Lederman Principle 
that any good theory must fit on 
a T-shirt!) 

Electron linacs dominated, rather 
than the proton machines of yes
teryear, with very high energy col
liders as the vision of the future 
and with 'Star Wars' implications 
already with us. The spectre of 
classified information was evident 
in a number of the talks. 

Radiofrequency quadrupoles, 

Cryogenic cavities 
If approved, the Continuous 
Electron Beam Accelerator Facil
ity, CEBAF, proposed for US 
nuclear research (see April is
sue, page 77) would be the first 
machine to use superconducting 
radiofrequency accelerating cav
ities on a large scale. 

To push the development 
work along, Cornell University's 
superconducting r. f. group has 
been collaborating with CEBAF 
to stimulate industrial interest 
in making superconducting cav

ities for the new linac. Involved 
in the prototyping programme 
so far are Interatom and Dornier 
from West Germany, together 
with Babcock and Wilcox and 
TRW in the US. 

Cavities from the last three 
named firms undergo final sur
face preparation and testing at 
Cornell, while Interatom units 
are tested at the University of 
Wuppertal. The complete CE
BAF linac would require 418 
cavities. 
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highfliers of the previous Confer
ence, are now standard fare and 
there was not much new informa
tion. Very high intensity linacs 
were prominent for ions, neutral 
particle production and free elec
tron lasers. Some of this work is 
related to achieving fusion by hea
vy ion implosion of pellets (induc
tion linacs), some for free electron 
lasers — prodigious sources of 
radiofrequency power, and all is 
related to future particle physics 
machines (like the Andy Sessler 
two-beam scheme at Berkeley). 

Star Wars enters immediately 
here and hundreds of millions of 
dollars goes to this sort of work 
in the Livermore Laboratory alone. 
Livermore is working on large 
ground-based free electron lasers 
while Los Alamos is developing 
compact machines (for example a 
50 MW neutral particle beam gen
erator to be carried by a satellite 
or a 1 MeV, 10 mA system for a 
rocket). There is related work on 
electron sources and accelerator 
systems to sustain the brightness 
and stability of high power beams. 
Many difficult engineering problems 
remain unsolved. 

For particle and nuclear physics 
there were many contributions 
from CEBAF (see April issue, page 
17) where there has been an en
couraging start to the industrial 
production of prototype supercon
ducting r.f. cavities for their elec
tron linac. John Rees reported that 
the first 100 GeV electron-positron 
collisions at the Stanford Linear 
Collider are still anticipated before 
the end of the year. Dave Warner 

Teachers from European schools recently 
came to CERN for a four-day practical 
course on microelectronics given by 
P. J. Hayman (standing, rear) of Liverpool 
and supported by Plessey 
Semiconductors. 
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announced first injection from the 
LEP linac into the Accumulator (see 
page 22). 

Burt Richter spoke on future li
nacs and mentioned the ideas of 
Wolfgang Schnell (reported in the 
July/August issue, page 10) for a 
two beam scheme with a super
conducting drive linac, as being 
on the brink of feasibility. On more 
exotic ideas, there was news from 
Quebec of the first observed accel
eration in a plasma beat-wave sys
tem where an accelerating gradient 
of 1 GeV per metre was achieved 
over 1 mm. 

This whole topic of achievable 
accelerating gradients has been 

revolutionized since the measure
ments at Stanford, followed by 
Los Alamos and Japan as reported 
by Stan Schriber. In conventional 
structures at S-band frequencies 
over 310 MV per metre is re
corded and over 440 MV at C-
band. 

Applications in medicine and 
industry continue to abound. Iso
tope production and ion implanta
tion had specific mention and it is 
clear that the new sources of co
herent radiation — wigglers, undu-
lators, FELs are of great interest 
for medical purposes. 

(From Herbert Lengeler) 
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