
two collision regions of 20.576 and 
20.585 respectively. 

The insertions at both experimental 
regions are to be optically identical. 
The original low beta region at BO 
was unmatched and produced a 
large beta and dispersion wave in the 
rest of the accelerator and was 
replaced. Each insertion is composed 
of 18 quadrupoles that are physically 
located symmetrically around the 
straight section region and in the 
arcs. The magnetic gradients are 
antisymmetric relative to the centre. 
A field free region, 15.24 m long, is 
available for each detector between 
the final quadrupoles. The lattice 
design is a relatively conventional 
one; the low gradient quadrupoles 
are used to provide the matching 
into the arcs, the high gradient ones 
provide the strong focussing close 
to the interaction point to give the 
small beam size. Nine independent 
circuits are used to vary the insertion 
optics. The inclusion of an extra 
circuit beyond the minimum of eight 
results in a reduction of the maximum 
values of both the dispersion and 
the beta functions in the arcs. The 
beta* at injection is 170 cm. Currently 
the beta* at the end of the squeeze 
is 50cm. The magnets are capable of 
going to 25cm. 

Both the separators and the low 
beta insertions were commissioned 
at the beginning the current collider 
run which started last May. Both 
systems have performed reliably. 

Further upgrades to the Fermilab 
accelerator complex include upgrad
ing the linac to 400 MeV from 
200MeV, improvements to the 
antiproton source, and construction 
of the Main Injector which will replace 
the Main Ring. These improvements 
are expected to yield another factor 
of ten improvement in the luminosity 
which can be delivered by the 
Tevatron collider. 

Magnetic precession 
in bent crystals 

At Fermilab physicists have observed 
the magnetic swing (precession) of a 
fundamental particle 'channeled' in a 
bent crystal. In channeling electrically 
charged particles are gently steered 
by the planes of a perfect crystal, and 
a bent crystals can be used instead 
of magnets to deflect particle beams, 
for instance to extract them from an 
accelerator orbit. This latest experi
ment now shows another magnetic 
effect of a bent crystal - two 45 mm 
silicon crystals bowed through a 
tenth of a degree rotated particle 
axes through sixty degrees. 

Many fundamental particles have 
magnetic moments associated with 
their intrinsic angular momentum 
(spin). For a stable particle such as 
the proton, this magnetic moment is 
measured using resonance tech
niques - with the tiny individual 
magnets lined up in a magnetic field, 
a supplementary modulating field can 
flip them over. Using protons, this is 
an important element in magnetic 
resonance imaging, now widely used 
for medical scanning. 

However such traditional resonance 
techniques are not suitable for highly 
unstable particles such as sigma 
hyperons. If a hyperon is produced 
with its spin pointing in a particular 
direction, a magnetic field applied 
along a different direction will make 
that spin wobble (precess). This 
precession is seen in the resulting 
decay distribution, making it possible 
to measure the magnetic moment of 
the hyperon. 

Due to the laws of electromagnet-
ism, a particle moving fast through 
the internal electric field of a crystal 
'sees' a strong magnetic field. Al
though the experiment at Fermilab 
gives a relatively coarse magnetic 

moment measurement, it opens up 
the possibility of magnetic moment 
measurements of charm and beauty 
baryons, with lifetimes a thousand 
times shorter than those of the 
hyperons. Knowledge of these 
magnetic moments would give 
valuable information about the charm 
and bottom quarks. 

The experimental collaboration was 
drawn from institutions in four conti
nents: four in Brazil, two from Russia 
and one from the UK, a team from 
China, and six groups in North 
America. The original idea for spin 
precession in a curved channeling 
crystal was suggested independently 
by V.G. Baryshevskii in Byelorussia 
and Lee Pondrom of Wisconsin. 
Vladimir Samsonov of the Institute of 
Nuclear Physics in St. Petersburg 
proposed the idea of carrying out the 
measurement at Fermilab. 

CERN/KEK 
Very high accelerating 
gradients 

A world-wide effort is under way to 
develop linear electron-positron 
colliders so that physics experiments 
can be extended into a range of 
energies where circular machines 
(necessarily much larger than 
CERN's 27-kilometre LEP machine) 
would be crippled by synchrotron 
radiation. 

CERN is studying the feasibility of 
building a 2 TeV machine called 
CLIC powered not by individual 
klystrons, but by a high intensity 
electron 'drive' linac running parallel 
to the main linac (November 1990, 
page 7). This drive linac will itself be 
powered by similar superconducting 
cavities to those developed for LEP. 
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Massachusetts Inst i tute 
of Technology 

Theoretical Nuclear Physics 

Applications are invited for a junior faculty appointment 
in theoretical physics to work in the broadly defined area 
of hadronic physics and QCD. Candidates will be 
evaluated on the basis of potential contribution to both 
the undergraduate and graduate teaching programs of 
the Department of Physics, and to the research programs 
carried out in the Center for Theoretical Physics. The 
Center maintains a broad research effort at the interface 
of nuclear and particle physics and is participating in a 
major initiative to build a teraflops computer dedicated 
to QCD which, if successful, will offer outstanding 
opportunities to apply lattice gauge theory to hadronic 
physics and QCD. The Department of Physics supports 
large experimental research programs in hadronic struc
ture and relativistic heavy ion physics. Women and 
under-represented minority candidates are particularly 
encouraged to apply. For exceptional candidates, a 
senior appointment may be considered. Please send 
resumes and three letters of reference to Professor 
Kenneth Johnson, Department of Physics, 6-315, 
M I T , Cambridge, M A , 02139, USA. MIT is an Affir
mative Action/Equal Opportunity Employer. 

ATOMIC PHYSICIST 
Lawrence Berkeley Laboratory (LBL) has an outstanding 
opportunity available for an experienced Atomic Physicist. 

Working in collaboration with scientists from LBL and other 
institutions, the qualified candidate will develop, build and 
operate experiments to measure electron capture from pair 
production using relativistic heavy ion accelerators such as 
the Brookhaven AGS and RHIC. Will be responsible for the 
day-to-day progress of the research, including coordination 
of design, fabrication, assembly, installation and testing. Will 
participate in preparing proposals, operating the experiment, 
collecting and analyzing data, preparing journal articles and 
reports, making presentations and any duties incidental to 
the above responsibilities. Where possible, will collaborate 
with theorists to help develop a theoretical understanding of 
the phenomena being measured. 

Applicants must have experience in measuring electron 
capture from pair production. Expertise in relativistic atomic 
collisions, as demonstrated by, among other things, publica
tions in refereed journals, and demonstrated experience in 
completing atomic physics experiments with heavy ions at 
relativistic energies required. Expert knowledge of atomic 
collision processes involving atomic charge changing colli
sions of heavy ions, capture from pair production and 
resonant processes also required. Ph.D. in Atomic Physics or 
equivalent preferred. 

Please send your resume and salary history to: Lawrence 
Berkeley Laboratory, Staffing Office, Job# G/7378, One 
Cyclotron Road, MS 90/1042, Berkeley, CA 94720. An 
equal opportunity employer. 

LB LAWRENCE BERKELEY LABORATORY 
UNIVERSITY O F CALIFORNIA 
U.S. Department of Energy 

Carleton 
U N I V E R S I T Y 

Research Associates in 
Experimental Particle Physics 

The Centre for Research in Particle Physics (CRPP) and the 
Department of Physics at Carleton University invite applications 
for several Research Associate positions with the OPAL and 
SDC groups from candidates who have received their Ph.D. 
degrees in physics preferably within the last three years. 
OPAL is a multi-purpose detector at the LEP electron-positron 
collider at CERN. Our responsibilities in OPAL include operating 
the vertex drift chamber and a cylindrical barrel of 
z-measurement drift chambers, components of the central track 
detector system. We are also involved in software development 
and physics analysis topics. The SDC (Solenoid Detector 
Collaboration) is one of two large experiments being built to 
operate at the SSC (Superconducting Super Collider). Our 
groups are involved in the development of the new technology 
of Gas Microstrip detectors for use in the intermediate tracking 
detector of the SDC experiment. 
Please send resume and the names and addresses of 3 
references by March 30, 1993 to: 
M. McGregor 
Centre for Research in Particle Physics ^ mm 
Carleton University ? 
1125 Colonel By Drive \ 
Ottawa, Ontario, Canada K1S 5B6 
Fax:613-788-7546 ***** 

In accordance with Canadian immigration requirements, this advertisement is directed 
to Canadian citizens and permanent residents. Carleton University is committed to 
equality of employment for women, aboriginal peoples, visible minorities and disabled 
persons. Interested persons from these groups are encouraged to apply. 
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This short (20-cell) accelerating section 
developed by CERN's linear collider study 
group produced accelerating fields in excess 
of those required for CERN's CLIC linear 
electron-positron collider scheme when tested 
at the Japanese KEK Laboratory. 
(Photo CERNAC38.4.1992) 

A high gradient is an obvious 
design aim for any future high energy 
linear collider because it makes it 
shorter and therefore cheaper - the 
design figure for the CLIC machine is 
80 MV/m. 

The CLIC study group has taken a 
significant step forward in demon
strating the technical feasibility of 
their machine by achieving peak and 
average accelerating gradients of 
137 MV/m and 84 MV/m respectively 
in a short section of accelerating 
structure during high gradient tests at 
the Japanese KEK Laboratory last 
year. 

This result obtained within the 
framework of a CERN/KEK collabo
ration on linear colliders was ob
tained using a 20-cell accelerating 
section built at CERN using state-of-
the-art technology which served both 
as a model for CLIC studies as well 
as a prototype for the Japanese 
Linear Collider studies. 

The operating frequency of the 
model accelerating section is 2.6 
times lower than the CLIC frequency 
but was chosen because a high 

power r.f. source and pulse compres
sion scheme has been developed for 
this frequency at KEK. Testing CLIC 
models at 11.4 GHz is however more 
stringent than at 30 GHz because the 
chance of electrical breakdown in
creases as the frequency is lowered. 
This recent result clearly demon
strates that a gradient of 80 MV/m 
is feasible. 

CERN 
Accelerator school 
Jyvaskyla, a university town in 
central Finland, was the setting for 
last year's General Accelerator 
School organized by the CERN 
Accelerator School. Well over a 
hundred students - more than for 
some time - followed two weeks of 
lectures on a broad spectrum of 
accelerator topics, the first step en 
route to becoming the designers, 
builders and operators of the surpris
ingly large number of, accelerators of 
all kinds either built or planned 
throughout Europe and further afield. 

This was the fifth such school 
organized by CAS in a biennial cycle 
which alternates this introductory 
level with more advanced tuition. The 
next, advanced, school will be from 
20 October - 1 November, hosted by 

Albert Hofmann of CERN and CERN Accelera
tor School Secretary Suzanne von Wartburg at 
the recent CAS General Accelerator School in 
Jyvaskyla, Finland. How to get out of the 
capsized kayak position was not part of the 
formal curriculum but nevertheless was 
extensively studied. 
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