
Around the laboratories 

Maximum beam currents achieved in super
conducting radio frequency cavities in a 
number of storage rings and the year in which 
the current was achieved. TAR is the Tristan 
Accumulation Ring at the Japanese KEK 
Laboratory.. 

system planned for the Phase III 
upgrade of CESR. The system has 
several special design features 
suited for high current operation. In 
order to minimize impedance, a 
single cell, 500 MHz niobium cavity 
with a 24 cm diameter beam pipe is 
used. A superconducting waveguide 
conducts r.f. power through the 
cryogenic environment to the cavity, 
and room temperature loads dissi
pate the HOM power. The unique 
HOM loads are room-temperature 
sections of 24 cm diameter beam 
pipe, lined with ferrite, extremely 
lossy at microwave frequencies but 
with acceptable vacuum properties. 
The cavity, the input coupler, and the 
higher-order-mode load are all 
original designs of the CESR SRF 
group. 

This system performed very well in 
a CESR test. At an operating 
electric field gradient of 4.5 MV/m, 
the cavity accelerated a beam of 220 
mA in 27 bunches, the maximum 
single-beam current ever run in 
CESR. No instability attributable to 
the cavity was encountered. This 
current is three times the previous 70 
mA record held by KEK in Japan 
with a five-cell cavity at a field gradi
ent of 2 MV/m. The high power of the 
circulating beam did not increase the 
heat load, or present any danger to 
the SRF cavity. 

After additional high pulsed power 
processing without beam, the SRF 

cavity was operated at gradients 
between 5 and 6.1 MV/m with beam 
currents near 100 mA. A maximum 
of 155 kW of rf power was trans
ferred to an 118 mA beam through 
the input power coupler/window and 
the SRF cavity. This is to be com
pared to the previous record of 70 
kW through a single SRF cavity 
coupler set at KEK. The maximum 
higher order mode power extracted 
from the beam was 4 kW, a factor of 
20 above the previous CESR world 
record. 

Most of the tests were conducted at 
the nominal beam energy of CESR 
(5.3 GeV), with 1.4 MV of accelerat
ing potential provided by the SRF 
single-cell cavity and 6 MV provided 
by the 20-cell copper cavities of the 
normal CESR r.f. system. With the 
SRF system operating alone, it was 
possible to accelerate a 30 mA beam 
to 4.3 GeV - injection into unconven
tional optics, not the SRF system, 
was the limiting factor. 

In order to achieve high 
luminosities, future storage rings will 
require closely spaced bunches, 
where interactions of bunches with 
each other via higher order modes in 
the cavities can lead to instabilities 
that could be very difficult to control. 

To see if this could be a problem 
with the CESR SRF system, beam 
stability studies were carried out with 
a variety of bunch configurations: 
single 45 mA bunches, 9 bunches 
(13 mA/bunch) equally spaced 85 
metres apart, 9 trains of 3 bunches (8 
mA/bunch) 4.2 m apart, 2 bunches 
(15 mA/bunch) 0.6 to 3 metres apart, 
and finally, 1281 bunches (36 
microA/bunch) 0.6 m apart. In 
addition, a 117 mA beam was 
bumped horizontally and vertically by 
5 mm and, while supporting a 100 
mA beam, the cavity was axially 
deformed with the tuner by 0.4 mm in 
order to sweep the frequencies of the 

higher modes across dangerous 
beam revolution harmonics. In all 
these tests, no resonant excitation of 
higher modes or beam instabilities 
were observed, which confirms that 
the potentially dangerous modes 
were damped strongly and rendered 
harmless. 

The CESR SRF group has long 
pioneered research and development 
of SRF cavities, providing the design 
of the SRF cavities used in CEBAF 
and expanding the limits of accelerat
ing fields (25 MV/m for the TESLA 
project, CERN Courier, Oct 1993). 
This R&D effort will continue, but 
production of the four single-cell 
cavities required for the CESR Phase 
III upgrade is now an additional major 
goal. 

CZECH REPUBLIC 
Transition 

Continuing its round of CERN Mem
ber States, the European Committee 
for Future Accelerators (ECFA) met 
in Prague in September*. After the 
division of Czechoslovakia, which 
became a CERN Member State in 
1992, into two states later that year, 
this was the first time that ECFA had 
looked at particle physics in the new 
Czech Republic. 

As well as having been reshuffled at 
a national level, the organization of 
Czech scientific research has gone 
through a transition, with its previous 
clear separation between research in 
Academy Institutes and in teaching 
universities now dissolving. 

Czech involvement in modern 
particle physics developed through 
involvement in experiments organ
ized through the Joint Institute for 
Nuclear Research (JINR), Dubna, 
near Moscow. Dubna (see page 7) 
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was established in 1956 as the 
counterpart for socialist countries. 

Czech physicists began working 
first at Serpukhov. Subsequently, 
through the CERN-JINR agreements 
set up in the late 1960s, they began 
participating in experiments at 
CERN, particularly the NA4 muon 
scattering study which went on to 
produce landmark results on nucleon 
structure. 

Subsequent experiments with 
Czech participation at CERN include 
UA2, UA4, Delphi, Isolde and heavy 
ion studies as well as the Atlas and 
Alice projects and their associated 
research and development pro
grammes for LHC. At DESY, Czech 
physicists are part of the H1 team at 
the HERA electron-proton collider. 
International schools and workshops 
have been held in Czech centres. 

In total, there are some 40 Czech 
experimentalists, mainly based in 
Academy institutes and in universi
ties in Prague. There are also a 
similar number of theorists. 

The Czech Republic is keen to 
expand its industrial contribution to 
CERN, and an industry exhibition at 

CERN in June made important initial 
contacts. 

The nation's contribution to CERN, 
yet to attain its cruising altitude, is 
paid through the Ministry of Foreign 
Affairs, but CERN-Czech relations 
are closely supervised by the Ministry 
of Industry and Trade, which also 
provides special support funding for 
physicists working at CERN. The 
science itself is covered by the 
Academy and the universities as well 
as through grants. A Czech-CERN 
committee monitors activities at and 
related to CERN. 

(*These regional meetings involve 
only a 'restricted' ECFA, rather than 
the full committee.) 

Members of the European Committee for 
Future Accelerators (ECFA) met in Prague in 
September to appraise the position of physics 
in the new Czech Republic. Czech hosts at the 
event included (left to right) President of the 
Committee for Czech-CERN Cooperation Jiri 
Niederle, University Rector I. Wilhelm, and 
Czech ECFA delegate Vladislav Simak, here 
with Ivan Lehraus of CERN. 

UNITED STATES 
Particle and nuclear 
astrophysicists look to 
the future 

While many high-energy physicists 
are planning giant colliding beams 
machines as the vessels to sail 
beyond the familiar waters of the 
Standard Model, others are testing 
alternate conveyances to explore the 
most fundamental issues of particle 
physics. 

Studies of proton decay, neutrino 
masses and oscillations, dark matter, 
high-energy astronomy, microwave 
background fluctuations, large-scale 
structure, and the physics of the early 
Universe could move the field far 
from the Standard Model shore. 

Just as zoologists and geologists 
once explored new lands together, 
high-energy physicists have been 
joined by nuclear physicists and 
astrophysicists who are interested in 
the experiments because of the 
relevance to their own disciplines. 

To recognize and nurture this 
growing interdisciplinary field, the 
American Physical Society's Divi
sions of Astrophysics, Nuclear 
Physics, and Particles and Fields 
(DPF) sponsored a two-week sum
mer study to examine emerging 
research opportunities. The study, 
modestly called "Particle and Nuclear 
Astrophysics and Cosmology in the 
Next Millennium", was held in 
Snowmass, Colorado from June 29 
to July 14. 

The Snowmass series of summer 
studies have been important in 
planning the future of the US high-
energy physics programme. The 
1994 meeting was distinguished from 
previous ones by its broad interdisci
plinary and international participation. 
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