
In August, a 6 metre-long super
conducting magnet of the 'cold-iron' 
type, built by Brown Boveri and Co of 
Mannheim (see March issue, page 
52) was successfully tested at 
DESY. The magnet reached a current 
of 7860 ampere at 4 .69 kelvin, 
which corresponds to a field of about 
5.75 tesla, computed taking into ac
count saturation effects in the iron. 
Only 4.53 tesla are required for 
^ 2 0 GeV protons in HERA. This 
magnet type offers the advantages 
of simpler quench protection using 
passive components and better me
chanical suspension wi th smaller 
heat losses. 

In order to add the benefits of this 
cold-iron magnet wi th those of the 
warm-iron type already produced 
and tested at DESY, a hybrid model 
is now being produced for HERA. 
T w o one metre-long test magnets 
will be built at DESY and four 
9 metre-long prototypes (see June 
issue, page 184) will be built under 
contract by BBC Mannheim. DESY 
will wind and 'collar' the coils (alu
minium collars are now used instead 
of stainless steel to support the coils) 

nd BBC will assemble the magnet 
okes and the cryostats. 
A six metre-long coil wi th the new 

collars and with a vacuum pipe alrea
dy provided with the correction coils 
required for HERA (which have been 
built by NIKHEF Amsterdam and the 
Dutch HOLEC company) is being 
tested in a vertical bath cryostat at 
DESY. 

Meanwhile, the excavations for 
HERA's South experimental hall, 
which began on 15 May, have been 
completed and the concrete floor 
23 metres below ground level has 
been poured. Work on the West ex
perimental hall, located on the DESY 
site, is underway. 

An important modification has 
been made to the HERA parameters. 
The beams should now cross at zero 

degrees in the four interaction re
gions, instead of the earlier pro
posed 20 mrad. This decision is 
based on new results of tracking cal
culations for crossing beam geome
tries which indicate a blow-up of the 
proton beam by the space charge 
forces of the electron beam. This 
effect already happens at very low 
electron currents. The mechanism of 
this blow-up is the excitation of sa
tellite resonances, an effect which 
was first observed at the DORIS stor
age ring (in the days when it had t w o 
rings). The computer simulations 
show that this effect is more serious 
at HERA due to the absence of 
synchrotron damping for the pro
tons. 

Work on many other components 
of HERA is progressing accqrding to 
plan. A source for negative hydrogen 
ions has been purchased f rom Fermi
lab and a model radiofrequency qua-
drupole to accelerate them to 
750 keV is under construction at the 
University of Frankfurt. 

The HERA refrigeration plant will 
be subdivided into three units, all 
located at the West Hall on the DESY 
site. Liquid helium will be piped 
around the ring and gaseous helium 
will be returned to the central units. 
Each of these units will provide 
6500 Wat t at 4.3 K, 20.5 g/s liquid 
helium and 20 k W between 40 and 
80 K. T w o of the three plants are 
required for steady-state operation. 

As well as HERA, there is research 
work going on at the PETRA and 
DORIS electron-positron storage 
rings. A t DORIS, a new run at the 
upsilon energy began in August to 
carry out further studies on the re
cently reported zeta particle (see 
September issue, page 266) wi th 
twice the present statistics. About 
200 0 0 0 upsilons should be col
lected and analysed within a few 
months. Over 200 new events are 
expected in the 1.07 GeV peak ob

served in the energy spectrum of 
single photons emitted in upsilon de
cays. 

WORKSHOP 
Radiofrequency 
superconductivity 

The Second Workshop on Radiofre
quency Superconductivity was held 
at CERN from 23-27 July, four years 
after the first, organized at Karlsruhe. 
35 invited talks were presented to 
the about 80 participants f rom Aus
tralia, Brazil, Europe, Japan and the 
United States. For the first t ime, ten 
Laboratories operating or planning 
superconducting accelerators for 
heavy ions participated and shared 
their experience wi th the community 
proposing the use of superconduct
ing accelerating sections for electron 
accelerators. 

The meeting opened wi th status 
reports f rom the Laboratories. The 
Argonne Superconducting Heavy Ion 
Post Accelerator has so far collected 
successfully 16 0 0 0 h of beam time 
for experiments and further develop
ment of this accelerator using nio
bium split-ring resonators is under 
way. A t Saclay a heavy ion accelera
tor is under construction based on 
the Karlsruhe experience wi th helix 
resonators. A t Stony Brook a differ
ent technology is pursued by the use 
of superconducting lead-plated cop
per resonators in their ion post accel
erator. The running experience of 
this machine demonstrates the appli
cability of this technique to low fre
quency (100 MHz) resonators. In the 
field of heavy ion accelerators the 
use of superconducting cavities 
appears to be generally accepted 
today. 

Very good results were reported 
by the CERN group. Accelerating 
fields of 5 M V / m were obtained in a 
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The second Workshop on Radiofrequency 
Superconductivity was held at CERN from 
23-27 July, four years after the first meeting 
in Karlsruhe. 

(Photo CERN 311.7.84) 

500 MHz five-cell cavity used pre
viously for a test in PETRA and an 
encouraging 1 3 M V / m could be 
reached in a single cell cavity made 
f rom high thermal conductivity nio
bium. Efforts are now concentrated 
on single and multicell cavities at 
352 MHz, a frequency which is pre
sently favoured also for the super
conducting cavities for LEP at CERN. 
A t Cornell a storage ring experiment 
is being prepared wi th t w o five-cell 
cavities wi th rotational symmetry at 
1.5 GHz fabricated from purified nio
bium. 15.3 M V / m were obtained in 
one of these cavities fully equipped 
wi th the r.f. couplers necessary for 
accelerator use. 

A t DESY, work is concentrating on 
t w o nine-cell cavities (1 GHz) to be 
installed and operated in PETRA this 
fall. New and easy-to-apply surface 
treatments were developed together 
wi th a silver plating technique to lead 
the way to a more economical cryos

tat design. A t DESY, cavity fabrica
tion is carried out wi th significant 
industry participation. The same is 
true for the work done at KEK (Japan) 
where a first test of a 500 MHz three-
cell cavity has been performed in the 
TRISTAN accumulation ring. An ac
celerating field of 5.2 M V / m was 
reached and a beam of 10 m A was 
stored at 2.5 GeV with the super
conducting cavity alone. A t Wupper-
tal efforts are focused on a 130 MeV 
superconducting 'recyclotron' for el
ectrons which is constructed at the 
Technische Hochschule Darmstadt. 
Their frequency is 3 GHz and re
search is concentrated on field limi
tations, niobium-tin covered cavities 
and resonators in the very high fre
quency regime (20 to 90 GHz). A t 
Orsay work is in progress to study 
surface cleaning techniques by gas 
discharge methods and Stanford 
University is planning to apply r.f. 
superconductivity to a free electron 

laser. Next door at SLAC, very high 
peak surface fields (up to 70 MV/m) 
are obtained by exciting supercon
ducting single-cell cavities 
(2.85 GHz) wi th microsecond r.f. 
pulses. 

After this grand tour, attention 
turned to special topics. The use of 
niobium of higher purity and thereby 
increased thermal conductivity was| 
considered as one of the main im
provements of the past year. The| 
new material increases the thermal 
stability of cavities and reduces their 
sensitivity against lossy defects 
which so far were the prime reasons 
for field limitations. The progress in 
diagnostic methods since the last 
workshop, especially the tempera
ture mapping technique which today 
allows the guided removal of field 
limiting defects, was reviewed. Refi
nements in surface treatment and 
clean work in dust-free environ
ments were discussed. The impor
tance of all these manufacturing 
techniques was recognized and is 
considered responsible for the high
er degree of reliability wi th wh ic l | 
superconducting resonators can be 
fabricated today. ^ 

Electron loading in superconduct
ing cavities was another important 
topic. The plague of resonant elec
tron loading (multipactor) appear
ed to be quantitatively defeated by 
the introduction of spherical or ellip
tical shaped cavities, a shape now 
unanimously accepted. 

In recent experiments at CERN a 
very special kind of two-point elec
tron multiplication was discovered 
which asks for a revival of attempts 
to lower the secondary emission 
yield on technical niobium surfaces. 

Aside f rom this singular effect, 
field emission is certainly the next 
hard barrier to be overcome if much 
higher fields have to be reached, for 
example in superconducting cavities 
for future linear colliders. New fabri-
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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. 

(Photo CERN 307.7.84) 

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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