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The existence and particularly the 
experimental verification of a phase 
transition should be easier to see in 
larger nuclear systems and/or higher 
beam energies. The next round is 
the lead beam experiments which 
begin at CERN's SPS this year, with 
a longer term view at Brookhaven's 
RHIC collider and subsequently the 
LHC at CERN. 

As Ingvar Otterlund pointed out in 
his opening address, the European 
Research Conference could also 
demonstrate the healthy age distribu
tion in the field. Among the 110 
participants, almost half of the 
researchers were still below 35. 

From L. Csernai and K.H. Kampert 

Linear Colliders 
TESLA 

T he aim of the TESLA (TeV 
Superconducting Linear Accel

erator) collaboration (at present 19 
institutions from seven countries) is 
to establish the technology for a high 
energy electron-positron linear 
collider using superconducting 
radiofrequency cavities to accelerate 
its beams. Another basic goal is to 
demonstrate that such a collider can 
meet its performance goals in a cost 
effective manner. 

For this the TESLA collaboration is 
preparing a 500 MeV superconduct
ing linear test accelerator at the 
DESY Laboratory in Hamburg. This 
TTF (TESLA Test Facility) consists of 
four cryomodules, each approxi
mately 12 m long and containing 
eight 9-cell solid niobium cavities 
operating at a frequency of 1.3 GHz. 

The infrastructure to process and 

After high pressure water rinsing and high 
peak power (HPP) radiofrequency treatment at 
DESY's TESLA Test Facility, promising 
accelerating fields have been produced by 
prototype superconducting cavities for a 
proposed TeV Superconducting Linear 
Accelerator (TESLA). 

test these cavities has already been 
installed. This heroic work calls for 
scrupulously clean conditions to 
avoid contamination which would 
otherwise mar performance. The 
facility thus includes a complex of 
clean rooms, an ultraclean water 
plant and a chemical etching installa
tion for cavity surface preparation 
and cavity assembly. To improve the 
cavity performance a firing procedure 
at 1500 C in an ultrahigh vacuum 
furnace is foreseen. 

Radiofrequency power will be 
provided by a 4.5 MW klystron (pulse 
length 2ms) in connection with a 
modulator, built by Fermilab. This 
system is also used for a high peak 
power radiofrequency treatment 
(HPP) to further improve cavity 
performance by eliminating potential 
sources of field emission. For cavity 
testing, an existing cryogenic plant 
has been modified to cool the cavi
ties to 1.8 K and measure them in 

vertical and horizontal test cryostats, 
provided by Fermilab and Saclay 
respectively. 

Prototype cavities have been 
already delivered to DESY and are 
presently being used to commission 
the complete infrastructure. First 
measurements indicate that cavity 
performance can be drastically 
improved by advanced surface 
processing techniques like high 
pressure water rinsing developed at 
CERN and high peak power 
radiofrequency treatment developed 
at Cornell. Further improvements are 
expected from high temperature 
cavity annealing in the UHV furnace. 
The initial TTF goal is an accelerating 
field of 15 MV/m at a resonance (Q) 
value of 3 x 10 9. 

The first series cavities for the TTF 
arrived in September and initial beam 
tests of a complete TESLA 
cryomodule (constructed by INFN 
Frascati/Milan/Rome) with an injector 
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Wide Band, Precision 

C U R R E N T M O N I T O R 
With a Pearson™ Current Monitor and an oscilloscope, you 
can make precise amplitude and waveshape measurement 
of ac and pulse currents from milliamperes to kiloamperes. 
Current can be measured in any conductor or beam of 
charged particles, including those at very high voltage levels. 
A typical model gives an amplitude accuracy of +1 %, -0%, 
20 nanosecond rise time, droop of 0.8% per millisecond, and 
a 3 dB bandwidth of 1 Hz to 20 MHz. Other models feature 
2 nanosecond rise time, or a droop as low as 1 % per second. 

Contact us and we will send you engineering data. 

PEARSON ELECTRONICS, INC. 
1860 Embarcadero Road, Palo Alto, Calif. 94303, U.S.A. 
Telephone (415) 494-6444 • FAX (415) 494-6716 

!i W E M E A S U R E LOW D C CURRENTS.. . 

. . . YET W E DON'T TOUCH T H E M 

;I< Ground return currents 
Low currents at very high voltage 

Electrochemically induced currents 
.'; Charging currents in standby systems 
: \ 

Response down to DC 
'\'v lOpA Resolution 

| Full scale range up to ±5 A 
'! Output +10V 

Sensor hole up to 400mm I.D. 
:. Withstands kiloamps overload 

Tim TECHNISCHE 
UNIVERSITAT 
M U N C H E N 

Full Professor in Experimental Physics 

The Department of Physics at the Technische Universitat Munchen invites 
applications for a senior faculty position in Experimental Physics. The research 
activities of the candidate should be centered around the "Properties of the 
Hadronic Interaction". Candidates should have significant accomplishments in this 
area. 

Currently the department has about 40 faculty members. Various groups participate 
in experimental and theoretical research programmes in low energy nuclear physics, 
neutron physics, heavy ion physics, particle-astrophysics and elementary particle 
physics. These investigations are partially performed in Munich and partially at large 
research facilties like GSI, PSI, ILL, CERN and the Gran Sasso Laboratory. 

The chosen candidate is expected to lead research programmes, to supervise 
graduate students, to teach experimental physics at all levels and to provide 
department leadership. He/she should be particularly interested in instrumentation 
and should be willing to cooperate in R&D activities on experimental methods for the 
programmes listed above. 

The tenure position will be at the rank of a full professor (C4). Candidates should not 
be older than 52 years at the date the appointment begins. The Technische 
Universitat Munchen is an equal opportunity employer. Qualified disabled individuals 
are encouraged to apply. 

Interested applicants should send a resume, a description of their scholarly 
achievements and interests not later than December 1, 1994 to the 

Dekan der Fakultat fur Physik 
Technische Universitat Munchen 
James-Franck-StraBe 
D-85747 Garching 

Postdoctoral Position at Super-Kamiokande 
The State University o f New York at Stony Brook 

Experimental High Energy Physics group 

A postdoctoral position is available with the high energy 
physics group at the State University of New York at Stony 
Brook participating in the Super-Kamiokande experiment in 
Japan. The goal of the experiment is to search for nucleon 
decay, and to observe neutrinos from sources such as the sun, 
supernovae and atmosphere. Our group is involved in the outer 
detector PMT refurbishing, tests and installation, electronics, 
and software developments. The experiment is expected to run 
early in 1996 and will provide an opportunity for the candidate 
to be involved in all aspects of an experiment, hardware, 
software and analysis. We are interested in candidates, holding 
a Ph.D. in physics, with diverse experience in experimental 
particle physics. The successful applicant is expected to be 
stationed in Japan. Women and minority candidates are 
strongly encouraged to apply. Interested candidates should 
send a curriculum vitae and arrange to have at least three 
letters of recommendation sent to: 

Professor Chang Kee Jung 
Physics Department 
SUNY at Stony Brook 
Stony Brook, NY 11794-3800 
USA 

The University at Stony Brook is an Affirmative Action/Equal 
Opportunity Educator and Employer. 
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(built by Saclay/IPN Orsay/ LAL 
Orsay) is scheduled for fall 1995. 

Colliding muons 

s a muon-muon collider really 
practical? That is the question 

being asked by Bob Palmer. Well 
known in particle physics, Palmer, 
with Nick Samios and Ralph Shutt, 
recently won the American Physical 
Society's Panofsky Prize (March 
1993, page 26) for their 1964 discov
ery of the omega minus. As well as 
contributing to other major experi
ments, both at CERN and in the US, 
he has contributed ideas to 
stochastic cooling and novel accel
eration schemes. 

Earlier this year he gave a series of 
CERN academic lectures on elec
tron-positron colliders. Such ma
chines with collision energies up 
to 1 TeV seem relatively practical, 
but, because of energy loss due 
to synchrotron radiation, must be 
linear (which makes them expensive) 
and suffer from additional energy 
loss (beamstrahlung) at their colli
sions. 

An alternative approach would be a 
muon-muon collider, with synchrotron 
radiation suppressed by the 'heavy' 
muons - more than two hundred 
times heavier than electrons. The 
machine could be circular, much 
smaller than an electron machine of 
the same energy, and could give a 
comparable luminosity. 

Muon colliders were first proposed by 
A.N. Skrinsky (in the 60s), using Gersh 
Budker's ionization cooling ideas to 
control the muons. He and others have 
proposed various parameter sets, but 
no complete scenario has been 
presented. This year David Neuffer 
and Bob Palmer presented one. 

With a small group at Brookhaven, 
they have started to simulate the 
production, transport and cooling of 
the muons. Using a realistic proton 
source (like that proposed for the 
Vancouver KAON machine), realistic 
targeting (such as used in CERN's 
antiproton scheme) and ionization 
cooling using current-carrying rods, 
they calculate a luminosity of 3 x 10 3 4 

c m 2 s e c 1 at a beam energy of 2 TeV. 
Such a machine would be of moder

ate size (it might fit in a Fermilab-size 
ring of some 6 kilometres). It appears 
to use more or less conventional 
technology, and might be almost an 
order of magnitude cheaper than an 
electron machine of the same en
ergy. 

However unlike electrons, muons 
are not stable, and decay into 
electrons and neutrinos. The greatest 

problem may be background in the 
detectors due to these decay elec
trons. The proponents of the idea are 
looking into this and other problems 
and are hoping to form a collabora
tion to look in more detail at all 
aspects of this proposal, and to 
perform an experiment to demon
strate the feasibility of ionization 
cooling. 

A\i+\r COLLIDER SYSTEM 

Possible muon collider, as envisaged by Dave 
Neuffer and Bob Palmer, with the muon beams 
(from the decay of pions) controlled by 
ionization cooling before injection into a multi-
turn recirculating linac arrangement, a la 
CEBAF, before finally being prepared for 
collision. 
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