
LEP Project Director Emilio Picasso has 
been a driving force in the push for 
superconducting cavities for the future of 
the LEP electron-positron ring now being 
built at CERN. 
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cation techniques like sputter de
position of niobium onto copper, 
copper or silver-plated niobium cavi-
i e s or niobium cavities wi th a nio-

S
u i um- t in surface were reviewed and 

re considered to be very worthwi le 
directions for future research aiming 
particularly to reduce cryogenic 
losses even further and to simplify 
cryostat designs. For the time being 
however, shaping half cells f rom ni
obium sheet and subsequent elec
tron beam welding is the generally 
accepted fabrication technique. 

One morning of the workshop was 
given over to detailed discussions on 
specific questions of superconduct
ing heavy ion accelerators. A new 
design, the quarter-wave resonator, 
was introduced, new acceleration 
ideas, like the Munich separated cy
clotron ring with a superconducting 
acceleration cavity, and special 
questions regarding vibration dis
turbances in resonators of complex 

shape were discussed. 
The last day was devoted to the 

application of superconducting cavi
ties to large electron-positron stor
age rings. Up to now four accelerator 
tests have been performed — by the 
groups at Cornell and KEK in their 
storage rings and by groups f rom 
Karlsruhe and CERN (at the PETRA 
ring at DESY). T w o more are under 
preparation at Cornell and DESY. All 
these tests were 'premières' for the 
respective groups and all of them 
were successful, revealing no major 
or unexpected problems. A number 
of non-fundamental failures of equip
ment were observed but no test was 
seriously interrupted. It was felt 
nevertheless that more tests have to 
fol low to apply the initial lessons 
learned. In particular, attention 
should be paid to the long term be
haviour and to the routine operation 
of superconducting cavity arrays in 
the environment of a large storage 
ring. 

During the final session, the CERN 
effort to introduce superconducting 
accelerating sections into LEP was 
covered. The LEP project and its spe
cial requirements for r.f. energy was 
introduced to the workshop partici
pants and the challenge of using r.f. 
superconductivity for LEP was out
lined. Based upon the experience 
f rom the first test of an experimental 
prototype module in PETRA, a new 
cavity design and improved coupling 
schemes for the fundamental and 
higher order mode r.f. power have 
been introduced. 

A discussion on cryogenic engi
neering applied to cavity cryostats 
and refrigeration systems revealed 
that a great deal of work has to be 
devoted to this essential matter. 

Comparing the results reported at 
this workshop wi th those of four 
years ago, no significant advance in 
the maximum fields or cavity quality 
factors is apparent. The main and 

most important development is de
monstrated by the fact that the de
sign performance of extended cavity 
arrays can be reached today with a 
much higher degree of reliability than 
in the past. This has to be attributed 
to the improved understanding of 
field and quality factor limiting 
phenomena and is of decisive im
portance for future large scale 
projects. 

(From H. Lengeler and H. Piel) 

MICHIGAN 
Cyclotron conference 

A sense of excitement was in the air 
as cyclotron physicists and engi
neers f rom 17 countries convened 
on 30 April for the opening of the 
Tenth International Conference on 
Cyclotrons and Their Applications. 
Some 50 years after its invention, 
the redoubtable cyclotron remains a 
topic of compelling current interest. 
Cyclotron experts gathered at Michi
gan State University's Kellogg Cen
ter to hear of latest developments, of 
progress and successes on new ma
chines which had come into opera
t ion, of new projects which were 
underway, and of dreams which lay 
ahead. 

Both the first speaker, John 
A. Martin of Oak Ridge, and the last, 
J . R. Richardson of TRIUMF, re
minded the audience of historical 
perspectives. The conference was 
occurring just 25 years after the first 
conference at Sea Island, Georgia 
and Martin reviewed highlights of in
tervening meetings at Los Angeles, 
Geneva, Gatlinburg, Oxford, Van
couver, Zurich, Bloomington, and 
Caen. Richardson began his talk by 
noting that the conference was being 
held almost precisely 50 years after 
the date on which he began working 
wi th E. O. Lawrence as a graduate 
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J.-P. Blaser (left) of SIN, Switzerland, talks 
with Henry Blosser of the US National 
Superconducting Cyclotron Laboratory, 
Michigan, during this year's International 
Conference on Cyclotrons and their 
applications. 

student at Berkeley—his talk traced 
the development of the cyclotron 
through his own observations of the 
early work at Berkeley into the years 
of the isochronous machines, meson 
factories, and possibly kaon facto
ries next. 

Invited papers at the first confer
ence session described the start up 
of the frontier heavy ion facility ai 
GANIL (Caen, France), the first of the 
superconducting cyclotrons at M S U | 
and the booster ring at Grenoble. All 
of these facilities are now regularly 
providing beams to a large commu
nity of experimental users — from all 
this work quantitative new informa
tion about heavy ion reactions is 
f lowing into the scientific literature, 
revealing interesting and in some 
cases unexpected new aspects of 
nuclear behaviour. 

Progress reports on projects under 
construction — the superconducting 
cyclotrons at Chalk River and Milan, 
the new injector at SIN, Switzerland, 
and many smaller projects were in
terspersed wi th sessions on evolv
ing new construction techn ique^ 
such as superconducting magnets; 
new r.f. structures, and new types c£ 
ion sources, particularly the Electron 
Cyclotron Resonance sources for 
producing intense beams of highly 
charged heavy ions. In the realm of 
future dreams, U. Trinks of Munich 
described a structure in which the 
Separated Orbit Cyclotron concepts 
of M. Russell might be combined 
wi th superconducting magnets to 
obtain some very attractive perfor
mance features. 

A conference session devoted to 
competing technologies featured 
speakers reporting on developments 
in large electrostatic accelerators, in 
superconducting linacs, and in high 

The magnet of the K800 superconducting 
cyclotron at Michigan on display for the 
International Cyclotron Conference. Full 
design field was achieved one week after 
the Conference. 
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Intensity, high duty factor synchro
trons. The session on applications of 
cyclotrons particularly featured ap
plications in the field of medicine and 
the competit ion between cyclotron-
based systems and the rapidly evolv
ing NMR systems as techniques for 
improved medical diagnosis. 

An exciting series of talks featur
ing Pollock of Indiana, Katayama of 
Tokyo and Hagedoorn of Eindhoven 
Imd Julich described design studies 

and progress on construction of a 
series of devices aimed at utilizing 
beam cooling techniques to achieve 
extraordinary precision and resolu
tion in nuclear physics experiments. 
Progress on these exciting projects 
will clearly be a highlight of for th
coming conferences. 

A surprise at the final Conference 
session was the announcement by 
M. L. Mallory of the local group of the 
successful first testing of the magnet 

for the K800, the second of the pair 
of MSU superconducting cyclotrons. 
(In these tests full design field was 
achieved in the week fol lowing the 
Conference — the maximum energy 
orbit in this magnet has a magnetic 
rigidity of 5 tesla metres, the highest 
bending power yet achieved in an 
isochronous cyclotron, and exceed
ing that of all synchrocyclotrons too 
except for the 1 GeV machine at Le
ningrad.) 

The International Organizing Com
mittee confirmed their decision to 
hold the Eleventh Conference in To
kyo in the fall of 1986, thus introduc
ing a new third component into the 
traditional North American-European 
alternation of Conference sites. A 
tentative decision was also taken 
to hold the Twelf th Conference in 
Berlin. 

CERN 
Final ISR experiment 
First results are now emerging f rom 
the last experiment to use the CERN 
Intersecting Storage Rings (ISR), 
now being dismantled. This was the 
gas jet target by an Annecy / CERN / 
Genoa / Lyon / Oslo / Rome / Stras
bourg / Turin team (see December 
1983 issue, page 417). 

For this experiment, the ISR was 
operated in a novel mode, wi th a 
carefully tuned beam of antiprotons 
in one ring hitting a fine jet of protons 
(hydrogen gas). In such proton-anti-
proton annihilations, the selection 
rules are less restrictive than in the 
electron-positron case. Thus certain 
charmonium (charmed quark bound 
to a charmed antiquark) states could 
be studied directly which could only 

The chi 2 charmonium state as seen by the 
recent gas jet target experiment in the CERN 
Intersecting Storage Rings. As the 
antiproton beam energy is swept across 
the energy range, a sharp resonance is 
picked up. 
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