
Physics monitor Superconducting radiofrequency accelerating 
cavities are important in the push for higher 
energies. The LEP200 programme to boost 
collision energies at CERN's LEP electron-
positron collider passed a major milestone at 
the end of September when the first series-
produced niobium-coated superconducting r.f. 
cavity was installed in Point 6. 

WORKSHOP 
Radiofrequency 
superconductivity 

With superconducting radiofrequency 
playing a major role in the push for 
new machines to break fresh physics 
frontiers, it has become a tradition for 
experts and newcomers in this field 
from all over the world to meet every 
second year to hear progress reports 
from laboratories and to discuss 
common problems and possible 
solutions. 
The sixth such workshop was held 

from 4-8 October under the chair
manship of Ron Sundelin at the 
Continuous Electron Beam Accelera
tor Facility (CEBAF) under construc
tion in Newport News, Virginia. With 
170 participants from 14 countries 
including Eastern Europe and China, 
it reflected the growing interest in the 
field - looking back to 1984, when 
CERN was the host laboratory, the 
second workshop had less than 100 
participants. 
The CEBAF meeting began with 

laboratory status reports, covering 
both high beam energy ('high beta') 
applications with 'spherical' cavities 
(as with CERN's LEP200), all using 
niobium as superconductor and 
working between 352 MHz and 3 
GHz, and lower energy (low beta') 
applications with geometrically more 
complicated shapes such as quarter 
or half wave, split ring or spoke 
resonators, some using electro-
deposited lead as superconductor 
and working around 100 MHz. 

During these talks it became clear 
that more and more laboratories 
have focused on routine problems, 
such as reliable series production 
and testing, running cavities with 
ancillaries in the machines, or build

ing complete prototypes for projects 
to be approved by critical funding 
authorities. This contrasts with the 
heady days just a few years ago 
when - at least in the high beta 
community - the main objective was 
to explore new ideas. 

State-of-the-art summaries showed 
how at 1.3 and 3 GHz 25-30 MV/m 
have been reached by several 
laboratories using different prepara
tion methods. Newer developments 
for common problems included r.f. 
windows, couplers, controls, and 
especially field emission, public 
enemy number one for several years. 
New ideas, such as 'high pressure 
(water) rinsing' and 'high pulsed 
power processing', attack on two 
different fronts - avoiding the creation 
of field emitters and removing exist
ing ones. While first results are 
encouraging, the enemy is still very 
active! Although still futuristic, the 
application of high critical tempera
ture superconductors was also on the 
agenda. 

Afternoon poster sessions high

lighted detailed work, too specialized 
for the morning talks, allowing direct 
discussion. 

Two workshop days were given 
over to two special topics. One was 
high beam current applications (B-
factories, spallation sources), where 
cavities operate at relatively modest 
fields but couplers will have to work 
above today's power levels. The 
second was the TeV linear collider 
project with exclusively supercon
ducting cavities (TESLA) asking for 
25 MV/m at 1.3 GHz with high 
resonance quality factor (Q) but low 
production cost. A world collaboration 
of several laboratories (including 
CERN) is building a test facility at 
DESY to study industry-made cavi
ties. This building is nearly complete. 
The next stage will be construction 
and testing of 8-cavity modules in a 
prototype accelerator section with 
beam. 

TESLA-type cavities are being built 
and tested in several laboratories. 
Greg Loew gave a status report on 
normal conducting competitors, such 
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The helium-coated quasi-parabolic focusing 
mirror at 0.3 kelvin in the gradient of the 8 
Tesla solenoid of Michigan's Prototype ultra-
cold spin-polarized atomic hydrogen jet should 
considerably boost the intensity of polarized 
atoms. 

as NLC (Stanford - SLAC) and CLIC 
(CERN). 

The next workshop will be held in 
1995 at Saclay, under the chairman
ship of Bernard Aune. 

From Joachim Tuckmantel (CERN) 

SPIN PHYSICS 
Magnification by 
superfluid helium 
mirror 

A 'quasi-parabolic' mirror coated with 
superfluid helium-4 may have ad
vanced the recently developed art of 
'atomic optics'; it should certainly 
increase the intensity of the Mark II 
ultra-cold spin-polarized atomic 
hydrogen jet, which should travel to 
Russia in 1995. The Michigan team 
is now building the Mark II Jet to 
serve as the internal polarized target 
for both the NEPTUN-A experiment 
(Michigan, MIT, IHEP-Protvino, JINR-
Dubna) led by Alan Krisch and the 
NEPTUN experiment (IHEP-Protvino, 
JINR-Dubna, Moscow, St. Peters
burg) led by Vladimir Solovianov. 

Both experiments will use the UNK-
1 proton accelerator now being 
installed at IHEP-Protvino 
(Serpukhov) to study various.spin 
effects in 400 GeV proton-proton 
scattering. The existing 70 GeV 
accelerator, U-70, will be the injector 
for UNK-1 which will first operate as 
a 400 GeV storage ring for NEPTUN 
and NEPTUN-A. Until the 600 GeV 
extracted beam programme begins a 
few years later, NEPTUN and 
NEPTUN-A will be the only experi
ments operating at the huge 21 km 
circumference accelerator. Thus the 
intensity of the Mark II Jet is quite 
important. If the jet reaches the 
expected thickness of 10 1 3 polarized 
protons per sq cm, then the luminos
ity with UNK's planned 6x10 1 4 stored 
protons will be 10 3 2 c m 2 s 1 . 

The use of ultra-cold techniques to 
produce high densities of spin-
polarized hydrogen atoms was 
pioneered by atomic physics teams 
led by D. Kleppner (MIT), I. Silvera 
(Harvard), and J. Walraven (Amster
dam). Michigan's Mark-ll Jet will use 
a 12 Tesla superconducting solenoid 
and a helium-3/helium-4 dilution 
refrigerator operating at about 0.3 K 
with a cooling power of about 100 
mW. The strong magnetic field 

gradient at the solenoid's edge will 
accelerate those hydrogen atoms 
whose magnetic moments are 
parallel to the field; these spin-
polarized atoms should emerge as a 
rather monoenergetic jet because the 
12 Tesla solenoid's 'magnetic accel
eration' energy is about 25 times 
larger than the'thermal energy near 
0.3 Kelvin. 

The Michigan team first built a 
prototype to help maximize the 
intensity of the Mark II Jet. Vladimir 
Luppov, a Michigan visitor from 
JINR-Dubna, proposed using the 
new 'quantum reflection' technique 
developed by Walraven's team, 
which recently found that superfluid 
helium-4 reflected about 80% of 
incoming hydrogen atoms. Luppov 
suggested installing, at the Prototype 
Jet's exit aperture, a highly polished 
parabolic mirror coated with 
superfluid helium-4 to focus the 
emerging hydrogen atoms into a 
parallel beam. Unfortunately the 
parabolic copper mirror gave little 
intensity gain. 

The Michigan team then realized 
that a parabola is the correct shape 
only when there is no magnetic field 
gradient; the strong gradient of the 
prototype's 8 Tesla solenoid distorted 
the path of the emerging atoms. So 
they next built a 'quasi-parabolic" 
copper mirror shaped to compensate 
for the field gradient of the 8 Tesla 
solenoid. This superfluid helium 
coated mirror worked much better 
than expected. The mirror increased 
the polarized hydrogen atom intensity 
by a factor of 7.5, measured by a 
small aperture compression tube 
detector about 80 cm downstream of 
the mirror. 

This new technique was then 
immediately integrated into the Mark-
ll Jet's design. The mirror's focusing 
should allow a fairly small aperture 
(11 cm) superconducting sextupole 
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