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MV/m in laboratory conditions. 
CEBAF will have two superconduct

ing linacs to achieve 4 GeV c.w. 
electron beams by fivefold 
recirculation. Milestones so far are 
the achievement of 260 microamps 
at 45 MeV from the injector (design 
current 200) and 190 microamps at 
80 MeV in a recirculation experiment. 
Half-power tests with one of the 
linacs gave 245 MeV with a current 
of 110 microamps; 99 cavities were 
operating at the design gradient of 5 
MV/m. A cryomodule of eight cavities 
yielded 8 MV/m with beam. Such 
problems as occurred during the 
tests were not due to the cavities; the 
performance limitations at present 
come from the cryogenics (compres
sors and pumps). This is an auspi
cious start to CEBAF commissioning. 

CEBAF personnel were prominent 
in the organization of the 1993 
Particle Accelerator Conference. May 
their machine function as smoothly 
as the Conference! 
By Brian Southworth 

Accelerator Awards 

Several awards and prizes for 
achievements in accelerator physics 
and technology were announced in 
association with the Washington 
Particle Accelerator Conference. 

The Technology Award went to 
Tom Collins "for his invention of long 
straight sections for synchrotrons and 
storage rings, and his design of the 
lattices for the Fermilab Main Ring, 
Tevatron and Anti-proton Source" 
and to Louis Anderson and 
Yoshiharu Mori "for their invention of 
the optically pumped polarized 
negative hydrogen ion source". 

The Robert R. Wilson Prize went to 
John Blewett "for his many contribu
tions, beginning in the 1930s, to 
accelerator physics and technology. 

These contributions include the 
experimental verification and first 
indirect observation of synchrotron 
radiation, the first application of the 
alternating gradient concept to linear 
accelerators, and very many devel
opments in the design and construc
tion of accelerators and storage 
rings". 

The Award for Doctoral Thesis 
Research in Beam Physics went to 
John Palkovic "for research on the 
physics of low energy ion beams: 
particularly for the invention of a new 
type of Gabor lens, for showing that a 
Gabor lens is not practical for focus
ing negative ion beams, for the 
development of diagnostic tech
niques to measure the emittance of 
low energy beams, and for demon
strating that most of the emittance 
growth in such beams occurs in a 
halo containing only a small fraction 
of the beam". 

The US Particle Accelerator School 
Prize for Achievement in Accelerator 
Physics and Technology went to 
Richard Sheffield and John Fraser 
"for their invention of a high bright
ness electron source by combining a 
photocathode with r.f. acceleration" 
and to Marc Ross "for his measure
ments and analysis of the SLC 
accelerator and beam properties". 

Probing the TeV 
energy scale 

Despite its spectacular success, the 
Standard Model (SM) is widely 
believed to be incomplete. In fact 
there are good reasons to expect that 
new degrees of freedom, not present 
within the SM framework, will show 
up in particle collisions at TeV ener
gies. Novel phenomena are, there
fore, anticipated when this energy 
regime is explored at proton 
supercolliders such as the SSC or 
the LHC, and at the next generation 
of linear electron-positron colliders. 

Almost two hundred physicists, with 
roughly equal representation from 
North America, Europe and Asia, got 
together to discuss the physics 
possibilities of such colliders at the 
Second International Workshop on 
Physics and Experiments at Linear 
Electron-Positron Colliders, held 
during the last week of April in 
Waikoloa on the Big Island of Hawaii. 
It was the second in a series of 
international workshops which began 
in Saariselkâ, Lapland, Finland in 
September 1991. 

The main theme of the workshop 
was the physics reach of, and the 
feasibility of experiments at, linear 
electron-positron colliders in the 300 
GeV - 2 TeV collision energy region. 
Also discussed were the prospects 
for physics at electron-photon, 
photon-photon and electron-electron 
colliders. 

After a welcome address by 
Frederick A. Harris (Hawaii), Daniel 
Treille (CERN) in his physics over
view discussed the potential of a 
linear collider in the light of current 
knowledge and possible new results 
from present and future accelerators 
like the SSC and LHC. The status of 
Stanford's SLC, important to the 
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Interactions at the Second International 
Workshop on Physics and Experiments at 
Linear Electron-Positron Colliders, held during 
the last week of April in Waikoloa on the Big 
Island of Hawaii.. Peter Zerwas (left) of DESY, 
Hamburg, with Stanley Brodsky of SLAC, 
Stanford. 

development of the technology 
needed for the 'Next Linear Collider', 
NLC, together with physics results 
from the SLD experiment, was 
reported by Martin Breidenbach 
(SLAC). Bjorn Wiik (DESY) covered 
the linear collider designs being 
pursued, including their problems 
and progress, predicting that by 
1996-97 it should be possible to write 
a proposal with a reliable cost esti
mate for a 500 GeV linear collider. 

Parallel session discussions mainly 
focussed on experiments to study 
physics at or beyond the electroweak 
scale, and on a comparison of the 
physics capabilities of linear colliders 
and proton supercolliders. A central 
issue was the search for physics 
beyond the Standard Model, which, 
together with the Higgs boson 
search, constitute the raison d'être 
for the exploration of the TeV energy 
scale. The conclusion was that while 
much of this exploration can indeed 
be done at the proton supercolliders, 
the clean conditions at high energy 
electron-positron colliders make them 
ideally suited for elucidating the 'new 
physics' from proton supercolliders, 

feasibility of using their properties to 
probe the physics of supersymmetry 
breaking. 

Other physics topics included 
additional gauge bosons; the possi
bility of strong symmetry breaking 
interactions; and the importance of 
the hadronic structure of the photon 
for the design Of the beams and 
detectors. 

In the discussion on photon-photon 
collisions, Z pair production was 
identified as a potentially important 
background for studies of Higgs 
boson properties. The possibility of 
constructing a low energy photon-
photon collider for a study of reso
nance physics and perturbative 
quantum chromodynamics was also 
broached. 

On the machine side, representa
tives from the various laboratories 
discussed the development of linear 
colliders at CERN, DESY, KEK, 
Novosibirsk, and SLAC. New devel
opments in polarization were re
ported by C. Prescott (SLAC) while 
W. Ash (SLAC) summarized experi
mentation issues. 

In his summary, S. Iwata (KEK) 
emphasized the importance of linear 
electron-positron colliders not only as 
a stringent testing ground for the 
Standard Model, but first and fore
most as a stage where spectacular 
new physics discoveries might be 
possible. He also extended an 
invitation to the Third Workshop in 
the series, to be held in Japan in the 
fall of 1995. 

This contradicted an earlier extrapo
lation by banquet speaker Richard 
Taylor (SLAC) who took the locations 
of previous workshops to predict that 
the next in the series would be in 
Antarctica. 

The Workshop was organized by 
the High Energy Physics Group at 
the University of Hawaii, under the 
auspices of ICFA, and was spon-
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underlining the complementarity of 
the electron-positron and proton- ti 
proton routes. d 

Specifically, it was noted that linear c 
colliders operating at 250 - 500 GeV h 
are ideally suited for studying the o 
Higgs boson in the intermediate p 
mass range. Moreover, it should be V 
possible to discover at least one of n 
the Higgs bosons of the minimal 
supersymmetric model at these e 
machines, and, further, with an e 
integrated luminosity of about 10 a 
inverse femtobarns, it should be £ 
possible to distinguish between the n 
SM and supersymmetric Higgs n 
sectors over a wide range of para- p 
meters. The high luminosity together ir 
with inherently clean conditions of ti 
electron-positron collisions will allow f< 
experiments to make precise meas
urements of the top quark and W k 
boson properties (masses, rare T 
decays, anomalous couplings, etc), o 
which, in turn, will stringently test the tf 
Standard Model at the scale of P 
electroweak symmetry breaking. 

Also extensively discussed were the tl 
prospects for discovering tl 
supersymmetric particles and the a 
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sored by SLAC and KEK with addi
tional financial support from the US 
Department of Energy, the US 
National Science Foundation, the 
International Science Foundation, 
and the University of Hawaii. The 
proceedings will be published by 
World Scientific. 

Particles and 
cosmology 

When the common ground between 
particle physics, astrophysics and 
cosmology started to become a 
developing area, the Institute for 
Nuclear Research (INR) of the 
Russian Academy of Sciences had 
the foresight in 1981 to institute the 
Baksan Schools on Particles and 
Cosmology. This now traditional 
event, held biannually in the Baksan 
Valley, has gone on to attract interna
tional participation. 

The site is close to the INR Baksan 
Neutrino Observatory with its under
ground and surface installations, 
including the SAGE gallium solar 
neutrino detector, the Underground 
Scintillation Telescope, and the 
'Carpet' extensive air shower array. 
Participation is mainly from 
experimentalists working in non-
accelerator particle physics and 
particle astrophysics. 

The most recent School, held from 
April 21 to 28, began with an opening 
address by INR Director V. A. 
Matveev. J.Frieman reviewed 
standard big bang cosmology, 
emphasizing how the recent COBE 
results and the observations of large-
scale galaxy clustering fit into a 
standard cosmology framework. 

For inflationary cosmology, he 
showed how different models may be 
tested through their predictions for 

large-scale galactic structure and for 
cosmic microwave background 
anisotropy. A.Stebbins presented 
details of the large scale distribution 
of galaxies which, combined with 
velocity information and microwave 
background anisotropy data, provide 
strong constraints on theories of the 
origin of primordial inhomogeneities. 

Inflation requires, and theories of 
the large scale structure strongly 
favour the critical value for the 
cosmic mass density, while, as 
D.Seckel explained in his lecture on 
nucleosynthesis and abundances of 
the light elements, the baryon contri
bution to this density has to be tens 
of times smaller. A general review on 
the observational evidence for dark 
matter, dark matter particle candi
dates and the strategy of dark matter 
searches was given by I.Tkachev, 
who stressed the gravitational 
microlensing MACHO searches. 

In talks on candidate dark matter, 
A.Bottino looked at supersymmetric 
neutralinos and D. Tanner covered 
the ongoing search for axions. 
M.Shaposhnikov dealt with 
electroweak baryogenesis. Here the 
goal is to explain why the Universe 
looks devoid of antimatter. After 
reviewing basics and status of the 
problem he showed how reasonable 
matter asymmetry can arise during 
the first order phase transition, even 
in the minimal standard model, 
without any additional sources of 
CP-violation. 

An experimental approach to test 
non-standard models of CP-violation 
was presented by Yu.Kudenko, 
including a new experiment to search 
for T-violating polarization of the 
muon in the decays of charged 
kaons. 

In astrophysics, V.Dokuchaev 
discussed different types of models 
for ultra-high energy cosmic ray 
generation in active galactic nuclei, 

I.Moskalenko talked about TeV 
gamma-ray emission from close 
binaries and P.Ghia presented the 
results from the Gran Sasso EAS-
TOP installation in ultra-high energy 
gamma ray astronomy. Yu.Kopysov 
described the status and prospects of 
helioseismology. 

So close to the Baksan Neutrino 
Observatory, many lectures were 
given over to neutrino physics. 
J. Valle summarized the data from 
solar and atmospheric experiments 
which might suggest that neutrinos 
are massive, and discussed appropri
ate theoretical schemes. He showed 
how this could have implications for a 
variety of experiments, including 
those at LEP. 

P. Lipari showed how the muon/ 
electron neutrino anomaly in atmo
spheric experiments can be inter
preted as a consequence of neutrino 
oscillations. 

Lively discussion was triggered by 
talks on solar neutrinos. The report 
on the "home" gallium-germanium 
experiment, SAGE, was given by 
V.Gavrin, while the 'rival' GALLEX 
experiment was presented by two 
speakers: R. Wink highlighting 
counting and data evaluation, while 
chemical aspects were discussed by 
U.Schanda. A. Dar explained why the 
solar neutrino results reported by 
SAGE, GALLEX, Kamiokande and 
Homestake suggest new physics 
beyond the Standard Electroweak 
Theory. In particular the MSW effect 
in certain range of neutrino masses 
and mixing can explain all four 
experiments. 

Besides SAGE, all major Baksan 
Neutrino Observatory installations 
were presented at the school. 
V.AIexeenko reported on results from 
"Carpet", and Yu.Novoseltsev dis
cussed electromagnetic cascades 
generated by cosmic ray muons at 
multi TeV energies viewed by the 
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