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Cover photograph: How to measure tiny beams. An interference fringe 
pattern generated at the Japanese KEK Laboratory by overlapping two 
split beams from a Y AG laser at a small crossing angle. The image was 
recorded by a CCD (Charge Coupled Device) camera and computer-
processed to show its intensity histogram in colour. The fringe pitch is 
200 microns. The first real monitor under design at KEK will use 
0.5 micron pitch, allowing the electron beam size measurement down to 
40 nanometres (see page 20). 



GRAVITY a f f e c t s e v e r y a s p e c t °f y o u r 

life...just as the materials you select affect every 

aspect of your product's life. 

Teledyne Wah Chang Albany understands the 

gravity of inconsistency. That is why we carefully 

apply process controls to produce consistently 

dependable reactive and refractory metals and 
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A NEW LEVEL 
OF VACUUM QUALITY 

... the new TURBOVAC 340 M with 
magnetic bearings 
In 1975, LEYBOLD introduced the world's 
first turbomolecular pump with magnetic 
bearings. 
New fields of application in research, de
velopment and industry have now 
prompted further development of this 
pump concept. 
The result: The TURBOVAC 340 M. A reli
able turbomolecular pump with multiple 
advantages: 
• maintenance-free • any mounting posi
tion • highly compact • highly versatile 
• completely hydrocarbon-free • low-
vibration, low-noise • attractive price 
Interested? 
Give us a call. We'd be happy to provide a 
consultation: 
(02 21) 347-14 42/12 42 

LEYBOLD AG 
Bonner Strasse 498 
D-5000 Cologne 51 

Magnetic bearing "System KFA Ju l ien" 
Patents and appl icat ions for patents exist. 

(m) 
L E Y B O L D 

Innovative Vacuum Technology A Degussa Company 



HIGH CAPACITY STORAGE SOLUTIONS 
HIGH ENERGY PHYSICS APPLICATIONS Seagate 

HIGH CAPACITY HARD DRIVES SMALL FOOTPRINT JUKE BOXES 8 M M & ERASABLE OPTICAL 

V A L U E - A D D E D S O L U T I O N S F O R : 

SCSI, DSSI, IPI-2, ESDI 

• U P T O 2 8 G B O F D E S K T O P A R C H I V A L 
S T O R A G E F E A T U R I N G W O R M D I S K 
A N D L M S I ' S R A P I D C H A N G E R 

EXABYTE 8! 

SONY-PANASONIC-PIONEER 

• OEM-APPROVED PERIPHERALS • VALUE-ADDED SOLUTIONS • 
DEC™ • SILICON GRAPHICS™ • SUN™ • HP/APOLLO™ • NeXT™ 

PH 612 829 0300 US 
FAX 612 829 0988 US 

R O R K E D A T A 
T e c h n o l o g y P a r k II 

9 7 0 0 W e s t 7 6 t h S t r e e t 
E d e n P r a i r i e , M N 5 5 3 4 4 

Toll Free in the US: 
1 800 328 8147 

36 Circle advertisement number on reader service form 

Isolated Transmitter 
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GOODBYE v i ! 
Wx2 

THE FIRST USER-FRIENDLY 
TEXT EDITOR 

\Nx2, NSL's m u l t i w i n d o w mu l t i pu rpose 
text editor for UNIX™ and the X W i n d o w 
System™, is a text editor for everyone. From 
newcomers to old hands. Mainly because, 
unlike v i , it's so easy to use. In fact, unlike 
v i , Wx2's a positive pleasure. For example: 
M o s t c o m m a n d s can be i ssued f r o m 
menus. You get numerous easy-to-dialog 
boxes. You can cont ro l every th ing w i t h 
mouse and keyboard. You can edit files of 
any l e n g t h . Y o u ge t o v e r 8 0 e d i t i n g 
f u n c t i o n s . Y o u get e d i t i n g m o d e s - -
extensib le and redef inable - - for al l the 
commonest languages l ike C, C++ , Ada, 
Pascal and Fortran as wel l as for LaTex. You 
can economize computer resources since a 
s ing le process c o n t r o l s a l l the e d i t i n g 
windows. You can use Wx2 wi th different 
w indow managers (mwm, o l w m , etc.). You 
get the Mot i f look and feel , and you can 
personalize the presentation to suit you. 
And that's just the highl ights. For the ful l 
lowdown, call NSL 

NON STANDARD LOGICS 

Non Standard Logics, Inc. 99, Bedford St, Boston, MA 021 J1, USA Tel: (617) 482 6393 • Fax: (617) 482 0357 
Non Standard Logics 57-59, Rue Lhomond 75005 Paris, FRANCE Tel: (33) (1) 43 36 7750 • Fax: (1) 43 36 59 78 
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Neutrino sunshine 
At the Neutrino 92 meeting held.in Grenada, 
Spain, from 7 -12 June, Till Kirsten (left) of 
Heidelberg's Max Planck Institute gave a 
historic presentation of the first detection by 
the Gallex experiment of solar neutrinos from 
proton-proton fusion. Here he is with Angel 
Morales of Zaragoza, Chairman of the 
Conference Organizing Committee. 

Neutrinos 

and 1492 

Particle physics seems to 
operate on a twenty-year 
cycle, suggested neutrino 
pioneer Fred Reines, 
introducing the international 
Neutrino 92 meeting in 
Grenada from 7-12 June. 
Twenty years ago, at the first 
meeting of this series, which 
took place at Lake Balaton, 
Hungary, participants had 
heard how Ray Davis had 
detected the first solar 
neutrinos in his giant tank of 
perchloroethylene. This year's 
meeting saw a second major 
solar neutrino milestone, with 
the Gallex gallium-based 
detector in the Italian Gran 
Sasso underground 
Laboratory reporting the first 
direct neutrino signal from the 
proton fusion chain which 
provides most of the sun's 
power. 

This year, Spain is the scene 
of several major international 
events (Olympic Games, 
Seville Expo,....). Although 
Neutrino 92 was well down in 
this list, the meeting was held 
in the historic city of Grenada, 
where exactly 500 years ago 
the flag of Ferdinand and 
Isabella finally forced the 
surrender of the remaining 
Moorish bastion in Spain, 
marking the beginning of a 
new era of national history. 
One immediate outcome was 
Columbus' epic voyage 
westwards. 

Most of the Sun's energy comes from 
the fusion of protons into deuterium. 
Sunshine is necessary for life, but the 
first evidence for the neutrinos which 
accompany and explain this basic 
process still makes science history. 
This result naturally dominated the 
Neutrino 92 meeting, held in 
Grenada, Spain, from 7-12 June. The 
talk, by Till Kirsten of Heidelberg's 
Max Planck Institute, formed part of a 
special solar neutrino session, with 
presentations from all experiments 
presently looking at this physics, and 
from theorists doing the complicated 
calculations on solar fusion. 

It was in 1970 that Ray Davis and 
his team began taking data with a 
tank of 615 tons of perchloroethylene 
(dry cleaning fluid) deep underground 
in the Homestake gold mine, South 
Dakota. Some solar neutrinos 
convert chlorine nuclei into argon, 
and the count rate is determined by 
delicate radiochemical analysis. 

For 20 years, the signal from this 
detector has been consistently below 
the value expected from calculations, 
hence the famous 'solar neutrino 
problem'. To explain this dearth of 
solar particles, new mechanisms 
have been put forward. Classically, 



The footprint of neutrinos from proton-proton 
fusion deep inside the Sun. The active medium 
in the Gallex solar neutrino detector is gallium, 
where neutrino interactions produce 
germanium-71. This shows the characteristic 
initial signal of the detected germanium (rear 
curve) with two peaks and its subsequent 
radioactive decay with a half-life of about 16 
days. 

neutrinos come in three immutable 
types - electron, muon, and tau -
according to their parentage. Those 
from the Sun should be electron-
type. However under certain 
conditions, such as those deep inside 
the sun, neutrinos could oscillate 
between these three states, 
producing a marked change in solar 
neutrino composition 

At Grenada, Kenneth Lande of 
Pennsylvania presented the latest 
results from the chlorine-based 
detector in the Homestake mine. 
Their signal is interpreted as coming 
from two solar process, one involving 
electron capture in beryllium-7, the 
other boron-8 decay. The count rate 
is consistently about one every two 
days, only about a half of what the 
calculations predict. New insights 
could come from a new project by 
this group, using an iodine-based 
detector sensitive to other areas of 
the solar neutrino spectrum. 

The second major detector to look 
at this problem was the Japanese 
Kamiokande group, picking up 

Cherenkov light from neutrino inter
actions in some 700 tons of water. 
This detector was originally con
structed to look for proton decay, and 
sees directional signals. A larger 
version ('Superkamiokande') is being 
prepared (May 1991, page 9). At 
Grenada, Kenzo Nakamura of Tokyo 
presented results from an improved 
Kamiokande set-up. Sensitive to the 
boron-8 process, this detector sees 
about 60 per cent of the expected 
signal. This boron fix is helpful to the 
Homestake mine team, who see a 
mixture of two solar processes. 

However the majority of solar 
neutrinos come from the fusion of 
protons into deuterium. To get at this 
signal, two big new detectors, using 
gallium, have been built and 
commissioned in the last few years 
These are SAGE ('Soviet'-American 
Gallium Experiment) in the Baksan 
Neutrino Observatory, and Gallex, a 
collaboration from France, Germany, 
Israel, Italy and the US with a 
detector in the Italian Gran Sasso 
underground Laboratory. 

The SAGE detector now uses 57 
tons of gallium metal, although initial 
exposures used less, and there have 
been contamination problems. At 
Grenada, SAGE progress was 
covered by Tim Bowles of Los 
Alamos. With the analysis not yet 
complete it was*too early to present a 
final number. Initial results already 
published (March, page 11), did not 
see a substantial signal, but this data 
is currently being reexamined. 

And so to Kirsten's historic paper. 
Gallex data-taking, using 30 tons of 
gallium (as gallium chloride solution) 
began in May 1991, with 15 distinct 
exposures ('runs') ending in April. 
The experiment sees a clear signal 
for the neutrino conversion of 
gallium-71 to germanium-71 equiva
lent to about 83 'Solar Neutrino Units' 
(SNU). 

Following Kirsten at Grenada came 
John Bahcall of Princeton, who has 
made a speciality of solar neutrino 
calculations. The total signal 
expected is about 132 SNU, of which 
71 come from the proton-proton 
process, the remainder from heavier 
nuclei. Bahcall called for a laboratory 
investigation of beryllium-proton 
reactions to help clear up some of 
the uncertainties inherent in the 
calculations. 

With the Gallex result still 
compatible with missing neutrinos, 
Bahcall said 'if you believed in new 
physics before Gallex, you should not 
be disappointed.' 

Solar neutrinos are not the easiest 
things to calculate, and Sylvaine 
Turk-Chieze of Saclay described 
some alternative approaches which 
slightly reduce the expected signal. 

In a continuation of the solar 
neutrino session, Sergei Petcov (who 
wrote the excellent solar neutrino 
article we published last year - May 
1991, page 16) compared the 
suppression rates for the different 
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FOR M O R E INFORMATION, CONTACT: John McDonough 
800-251-9750 /615-482-4411 

w C.A.E.N. and C.E.S. HEP Instruments—Highly Regarded in Europe— 
Readily Available in North America through EG&G ORTEC 

Oak Ridge, TN. EG&G ORTEC announced today that North American physicists 
can obtain both C A.E.N. and C.E.S. (Creative Electronic Systems) high-energy physics 
instrumentation, technical support, and service from the Oak Ridge location. 
C A.E.N. and C.E.S. are the leaders in Europe for detector electronics and data 
acquisition systems, respectively. CA.E.N., of Viareggio, Italy, specializes in front-end 
detector electronics including high-voltage systems. C.E.S., of Geneva, produces VME, 
CAMAC, and FASTBUS interfaces as well as complete VME-based computer systems 
for physics research. The combination of C AE.N. and C.E.S. provides a complete 
solution from detector to computer. 
EG&G ORTEC, with a wealth of experience in serving the nuclear research 
community, will be the focal point for service and support. 
Product Manager John McDonough, who has twelve years' experience in the field of 
high-energy physics, is ready to discuss both your present and future 
instrumentation needs. Please call him in Oak Ridge (800-251-9750, 
FAX 615-483-2177). 
EG&G ORTEC is a subsidiary of EG&G, a FORTUNE 200 company based in Wellesley, 
Massachusetts, which specializes in high technology and instrumentation for 
commercial, industrial, and governmental customers. Presently in its 32nd year of 
operation in Oak Ridge, Tennessee, EG&G ORTEC manufactures radiation detectors 
and associated electronic modules, plus instruments and systems for radiation 
detection, measurement, and analysis. 
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observed processes, and speculated 
on a connection between 
suppression of solar neutrinos and 
their energy. 

Introducing the conference, 
Sheldon Glashow of Harvard alluded 
to the new solar neutrino results 
which everyone was eagerly waiting 
for. 'Does the Sun sputter?', he 
asked. 'Are there periodic or even 
chaotic fluctuations inside the Sun?' 
This message was relayed by Alvaro 
de Rujula of CERN in a final 
('inconclusive') talk. Despite some 
solar properties being very well 
understood, the Sun could be more 
complicated than we think. 

Other Grenada results 

After the introductory talks, the 
Grenada meeting opened with a 
heavyweight review of neutrino 
properties by Alexei Smirnov of 
Moscow (one of .the authors of the 
resonating neutrino oscillation idea). 
The minimal neutrino scenario is 
where all three types are massless 
and they do not mix. Smirnoff pointed 
to plenty of suggestions that this is 
not the case, but so far the minimal 
scenario cannot be excluded. 

A series of talks underlined the 
improving limits on neutrino mass, 
particularly for the lightest, the 
electron-neutrino. Several 
experiments in fact come in with a 
negative result for the square of the 
mass, with mass limits deduced to be 
less than about 10 electronvolts. A 
new result comes from an 
experiment at Mainz with an 
electrostatic spectrometer, reported 
by Jochen Bonn, giving a mass less 
than 7.2 electronvolts. 

The 17 keV neutrino has been a 
dilemma for several years, with 
signals coming in from several 
experiments using semiconductor 

detectors, but no sign with magnetic 
spectrometers. (De Rujula describes 
this neutrino as 'magnetophobic'.) At 
Grenada, 17 keV neutrino proponent 
Andrew Hime of Los Alamos 
presented the latest evidence in 
favour, but admitted to be 'baffled' by 
initial negative reports from a new 
experiment still being analysed at 
Argonne. 

Anti-17keV, Felix Bohm of Caltech 
had a lot to talk about, and pointed to 
the best limits coming from the recent 
experiment at the Japanese KEK 
Laboratory (April, page 15). The 
feeling at Grenada was that the 
credibility of the17 keV neutrino is, at 
least temporarily, diminished 

Following the 1987 supernova, 
neutrinos now also have astrophysics 
status, and many new studies are 
now equipped, or are being equipped 
to look for neutrinos from outer 
space. Next time a near supernova 
goes off, there will be a lot of 
detectors looking at it. 

John Learned of Hawaii sketched 
the impressive world-wide effort in 
this field, with neutrino telescopes 
sited underground, in lakes, in seas 
and oceans, and in the South Polar 
ice cap. Barry Barish of Caltech and 
Piero Galeotti of Turin described 
initial results respectively from the 
Macro and LVD underground 
detectors in the Gran Sasso 
Laboratory. 

As well as solar neutrinos, the 
Japanese Kamioka detector sees 
neutrinos from cosmic ray 
interactions in the atmosphere. 
Yoji Totsuka of Tokyo described 
these as 'junk events' in the 
experiment's original search for 
proton decay. However atmospheric 
muon-type neutrinos appear to be 
reduced by about 40 per cent, 
suggested by some as evidence for 
neutrino oscillations. With several 
detectors now looking at it, this effect 

persists, concluded Totsuka. 
With overwhelming evidence for 

most of the Universe being made of 
as-yet invisible 'Dark Matter', 
neutrino technology and thinking 
provide useful levers in this 
continuing search. This work got 
good coverage at Grenada. 

Neutrino beams provide a major 
part of the diet for experiments at 
high energy accelerators. Talking 
point in this sector was a heroic 
presentation by an injured Sanjib 
Mishra of Harvard on double 
interactions seen in neutrino 
interactions by the CCFR detector at 
Fermilab's Tevatron. 

In a careful analysis of 750,000 
events, they see about nine 
candidates for contained double 
interactions, which could be 
interpreted as the primary neutrino 
interaction producing a second, much 
heavier, particle. The experiment has 
had these events for some time, but 
they have not been talked about 
before undergoing exhaustive data 
analysis. 

Another new neutrino result came in 
initial data from the KARMEN 
experiment at the ISIS machine at 
the UK Rutherford Appleton Lab, 
which sees neutral current excitation 
of nuclei. 

For completeness, the Grenada 
meeting also contained ample 
coverage of ongoing physics away 
from the strictly neutrino sector, with 
latest results from the four 
experiments at CERN's LEP 
electron-positron ring, and several 
other major studies. Here the 
Standard Model reigns supreme, and 
the results will come under detailed 
scrutiny at this summer's major high 
energy physics meeting in Dallas in 
August. 

Neutrino physics is always 
interesting, but rarely moves quickly, 
with new results taking some time to 
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Towards SSC 
and detectors 

machine 

consolidate. 'Many of us have been 
coming to neutrino conferences for 
years waiting for something to 
happen,' remarked Sheldon Glashow 
in his introductory Grenada talk -
'Neutrinos, the endless frontier'. At 
Grenada, they were not disap
pointed. 

Neutrino 92 was organized by a 
committee under Angel Morales of 
Zaragpza. 

By Gordon Fraser 

Massive neutrinos 
A book which is certainly of in
terest to neutrino specialists is 
The Physics of Massive Neu
trinos' by Felix Boehm and 
Petr Vogel of Caltech, 
published by Cambridge 
University Press (ISBN 0 521 
41824 0 hardback, and 0 21 
42849 1, paperback), now 
available in its second edition. 
Both authors gave 
presentations at the Grenada 
92 meeting, Boehm on 'Not 
finding the 17 keV neutrino', 
and Vogel on 'Nuclear physics 
and the detection of solar 
neutrinos and dark matter'. 

.. .and a pat on the back 
On 30 July, shortly before the pro-SSC Senate 
vote, US President George Bush visited the 
Superconducting Supercollider (SSC) 
Laboratory in Ellis County, Texas, saying 7 will 
fight hard and continue to fight hard for the 
Supercollider'. After alluding to Columbus' 
voyage five hundred years ago, the President 
continued 'Our adventure is not to sail the 
open ocean, but rather to go to the edge of the 
Universe and see birth of space and of time. 
Our vessel is not called Santa Maria. It is the 
Supercollider. ' 
(Photo John Bird) 

A stab in the back... 

On June 17, just after the July/ 
August issue of the CERN Courier 
went to press, the physics world was 
shocked and stunned by an 
unexpected vote by the US House of 
Representatives to kill the 
Superconducting Supercollider 
project, now under construction in 
Ellis County, Texas. 

By a 232-181 majority, a House 
preoccupied with balancing the US 
budget excluded any significant 
ongoing SSC funding in a big 
package of energy-related items. 

CERN management immediately 
issued a statement saying that it was 
'shocked by the vote, and hopes that 
it will be reversed lest it creates an 
alarming vacuum in an important field 
of scientific research'. 

'European high energy physicists 
have maintained excellent relations 
in scientific cooperation with their 
American colleagues and have 
shared freely the use of larger 
facilities, ' the statement continued. 'In 
that spirit, CER^N's project for a Large 
Hadron Collider and the US SSC 
were from the start intended as 
complementary machines. Both 
Europeans and Americans have 
been engaged for years in friendly 
competition on the fascinating road 
towards the discovery of the most 
basic constituents of matter. There is 
no doubt that cancellation of the SSC 
would adversely affect the progress 
of knowledge in the field of 
elementary particle physics. ' 

The fate of the SSC was in the 
hands of the US Senate, and 
on 3 August the pro-SSC motion 
was voted in, 62-32.. 



Several milestones in machine 
construction and in preparations for 
the experimental programme have 
been reached at the Super
conducting Super Collider (SSC) 
Laboratory recently. 

On site, the first access shaft, at the 
N15 area on the western edge of the 
future ring, has been excavated 
using a converted offshore drilling rig. 
From there, horizontal tunnels 
emerge and a boring machine is 
heading off to carve out the first 4 
kilometres of the ring tunnel; this 
sector will be turned over to the Lab 
late next year. Of the nine contracts 
for boring the 85-kilometre tunnel, 
three have already been placed. The 
last sector of the tunnel will be 
handed over by the end of 1996. 

Construction of the linac, 
traditionally the first element of any 
accelerator, started in June. More 
significantly, preparations are 
complete for the 'Accelerator 
Systems String Test' (ASST), where 
a 220 m long building at N15 houses 
an SSC half-cell of five 17-metre 
superconducting dipoles, a 
superconducting quadrupole, and 
spoolpieces (the spaghetti junctions 
of the machine where the cryogenic 
and power connections are made 
and which contain recoolers, 
corrector magnets and beam 
monitors). 

Dipoles are now performing 
comfortably above specification and 
all five dipoles in the string test were 
industrially produced. The 
superconducting quadrupole is a first 
prototype; it also met expectations 
when tested at Brookhaven. The cold 
mass was assembled at Berkeley 
and the cryostat at the SSC 
Laboratory with industrial partner 
Babcock and Wilcox. 

The vacuum system and all power 
supplies will also be operated in the 
string test. A large cryogenic plant is 

in action alongside the ASST; it is the 
first of ten such stations which will 
cool the Collider. Cooldown of the 
magnets for the string test began in 
June and they are expected to be 
powered ahead of the scheduled 1 
October date. 

The ASST building can take up to 
20 dipoles, equivalent to two full 
cells, and can be used for further 
tests on magnet performance and on 
magnet installation procedures. 

The first of the big detector 
collaborations, the Solenoidal 
Detector Collaboration (SDC - March, 
page 13), presented its Technical 
Design Report in April and had its 
first-stage review. It had benefited 
from a strong research and 
development programme funded by 
the Laboratory and by the Texas 
National Research Laboratory 
Commission (TNRLC). The review 
went well, though construction 
funding has yet to be finalized. 

SDC hopes to have the green light 
at the second-stage TDR review in 
good time for construction to start at 
the end of the year. Construction is 
anticipated to take four years, 
followed by three years of installation 
and testing at the machine, so that 
the SDC detector will be ready to 
start physics when beams are 
available in 1999. There are now 
over 900 physicists and engineers in 
the collaboration; Tom Kirk has been 
appointed SDC project manager. 

The second large detector 
collaboration, GEM, which came 
together later, hopes to have its TDR 
ready in October. To be ready for 
action at the machine startup, the 
GEM collaboration, now numbering 
over 600 physicists and engineers, 
are keen to start building their mighty 
magnet as soon as possible. For 
both the machine and detectors, 
international involvement is high on 
the agenda. Interlaboratory 

agreements are in place, or are being 
negotiated, between the SSCL and 
national Laboratories in China, India, 
Japan, Korea, and Russia. 

They cover such items as the Low 
Energy Booster (LEB) magnets, 
correctors, injection elements and 
magnet measurements from 
Novosibirsk, who will also build the 
radiofrequency cavities for the 
Medium Energy Booster (MEB) and 
possibly the Booster r.f. power 
supplies. Magnet power supply 
modules and quench protection 
heater supplies are being discussed 
with the Efremov Institute. There are 
now discussions with the Institute of 
High Energy Physics, Serpukhov, 
near Moscow, home of the UNK 
machine, about the supply of dewars, 
cryogenic transfer lines and use of 
magnet test facilities. Other possible 
items from Russia include the 
ceramic vacuum chamber for the 
LEB and steel for the SDC detector. 

A meeting in Beijing in May brought 
together SSC collaborators from 
Asia. China will supply the cavity 
coupled linac, a superconducting 
dipole corrector for the High Energy 
Booster (HEB), and possibly the 
magnet supports for the HEB and 
Collider. Discussions are underway 
on the supply of substations and 69 
kV cable. India will supply the 
corrector and beamline magnets for 
the linac. There are negotiations with 
Korea on the building of the MEB 
dipoles, while intense discussions 
are underway with Japan with a view 
to a major contribution. 

While work on the machine and 
detectors pushes ahead, the second 
declared aim of the SSC Laboratory 
has not been neglected. This is to 
serve as a national resource for 
science education in response to the 
clear need for improvements in the 
teaching of science, mathematics 
and technology. With the support of 



the TNRLC, a strategic plan for 
science education at SSCL has been 
prepared. 

The plan has ambitious aims for the 
development of education 
programmes for schools, colleges, 
universities and the general public 
and for establishing an education 
complex on the Laboratory campus, 
including a 'Colliditorium' exhibition 
hall and a hands-on hall of science 
and engineering. 

Much has already been done, 
ranging from operating a Ph.D. 
programme in accelerator science, to 
direct contact with over 20000 
students in schools throughout the 
country conveying information about 
the SSC. 200 students participate in 
the work of the Laboratory this 
summer. 

The most impressive activity so far 
has been the development of a 

curriculum for schools from pre-
kindergarten to ninth grade (young 
teenagers). It aims to introduce the 
excitement of physics and to teach 
some of the basic concepts of 
science and mathematics leaning 
heavily on the work of the SSC. A 
written curriculum covering up to fifth 
grade has had a pilot test and an 
improved version will soon be used in 
a second pilot test with strong 
external evaluation. The programme 
has the name 'Adopt a Magnet' 
because completion of a curriculum 
entitles the school to have its name 
on one of the Collider magnets. The 
students will know its location in the 
ring and will receive news 'from the 
magnet' about progress at the 
Laboratory. There has been 
incredible demand to participate in 
the programme from throughout the 
USA and from schools in Canada, 

Japan, Mexico, the Philippines, 
South Africa, Sweden and 
Switzerland. 

An interactive version of the 
programme is being developed by 
Threshold Communications, who are 
investing $2 M in the project. Four 
interactive compact discs will be 
prepared by the end of 1994 aimed 
at Elementary, Junior High, High 
School and the general public. 

Superconducting magnets in the SSC ASST 
Facility. A string of five 17-metre dipoles, a 
quadrupole and spool pieces, together with 
associated vacuum and power supplies, are 
now under test. This photograph was taken at 
a preinstallation stage when the superposition 
scheme for the separate dipoles to carry the 
two proton beams was being investigated. The 
actual tests will use a single magnet string. 
The ASST simulates the ring tunnel exactly 
except for the curved roof; note the curvature 
of the tunnel visible in the slight arc of the 
lights. 
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Making history 

While the Standard Model is still the 
unchallenged picture of modern 
particle physics, a recent 
international symposium showed how 
it nevertheless goes back long 
enough to have become science 
history. 

The International Symposium on 
the History of Particle Physics, held 
at the Stanford Linear Accelerator 
Center (SLAC) from 24-27 June, and 
entitled The Rise of the Standard 
Model' attracted a wide audience -
teachers, sociologists and science 
historians as well as physicists. The 
list of speakers included nine Nobel 
prizewinners. 

Under the imaginative guidance of 
scientist and science writer Michael 
Riordan of SLAC and physics 
historian Lillian Hoddeson of Illinois, 
the symposium traced the 
beginnings and evolution of the 
Standard Model - the twin picture 
which rather brutally pairs the 
electroweak unification of 
electromagnetism and weak 
interactions on one hand with the 
quantum chromodynamics field 
theory of quarks and gluons on the 
other. 

The timespan covered by the 
Symposium - up to about 1980 - did 
not include the ultimate triumphs of 
the Standard Model, with the 
discovery of the W and Z carriers of 
the weak force at CERN in 1983 and 
the confirmation by CERN's LEP 
electron-positron collider that 
everything is in high precision order. 

The Rise of the Standard Model is 
marked by a series of momentous 
experimental milestones - the J 
particle at Brookhaven in 1974 (Sam 
Ting); the psi particle and charmed 
mesons at the Mark I detector at 
SLAC's SPEAR ring from 1974 to 
1977 (Gerson Goldhaber); the tau 
lepton, a saga which began in 1970 
at SLAC and still continues (Martin 

The International Symposium on the History of 
Particle Physics, held at the Stanford Linear 
Accelerator Center (SLAC) from 24-27 June, 
and entitled 'The Rise of the Standard Model' 
brought together science historians and 
philosophers as well as particle physicists. Left 
to right, Science philosopher Michael Redhead 
of Cambridge, Symposium co-chairman and 
science historian Lillian Hoddeson of Illinois, 
and science historian Robert Seidel of Los 
Alamos. 

Perl); the upsilon at Fermilab in 1977 
and the subsequent elucidation of the 
fifth quark (Leon Lederman); CP 
violation at Brookhaven in 1963 
(James Cronin); neutrino beams in 
the early 1960s (Mel Schwartz); 
neutral currents at CERN in 1973 
(Don Perkins); weak-electromagnetic 
interference at SLAC in 1979 
(Charles Prescott); baryon and 
meson spectroscopy culminating in 
the discovery of the omega minus at 
Brookhaven in 1963 (Nick Samios); 
quark scattering at SLAC in 1967 
(Jerome Friedman); hadron jets and 
the discovery of gluons at DESY in 
1979 (Sau-Lan Wu). 

All these discoveries needed the 
right accelerators to provide the 
particle beams and the right 
detectors to see the outcome. Burt 
Richter spoke on The Rise of 
Colliding Beams', Kjell Johnsen 
covered CERN's Intersecting Storage 
Rings, and Robert Wilson the 
creation of Fermilab, while Roy 
Schwitters, speaking from the 
Superconducting Supercollider 
Laboratory via a voice link, outlined 
the development of today's large 

detectors for colliding beam 
machines. 

But the Standard Model is a theory, 
albeit not of the most elegant kind. 
The theoretical side was covered by 
Makoto Kobayashi (mixing in a six-
quark picture), Martinus Veltman and 
Gerard't Hooft (the momentous 
realization that the electroweak 
theory is renormalizable, allowing 
consistent calculations to be made), 
Steven Weinberg (the electroweak 
theory itself), David Gross, Leonard 
Susskind and Alexander Polyakov 
(the role played by quarks in 
quantum chromodynamics), Harry 
Lipkin (the quark model), Sidney 
Bludman (neutral currents), and 
James Bjorken (the characteristic 
scaling of quark interactions). 

Add to this perceptive and 
entertaining comment by historians 
and sociologists. An evening 
discussion on science policy and 
sociology gave much food for 
thought, while the following day a 
panel discussion of spontaneous 
symmetry breaking mechanism 
included Peter Higgs and Robert 
Brout, who looked back to around 



CEBAF 

Standard Model 
Dynamics 

Dynamics of the Standard 
Model Is the title of a new book 
from Cambridge University 
Press by John F. Donoghue, 
Eugene Golowich and Barry R. 
Holstein (ISBN 0 521 36288 
1). The underlying theoretical 
ideas of the Standard Model 
are covered in many books, 
but this one concentrates 
instead on the techniques 
which link the model to 
observable physics. 

The book is the second in the 
Cambridge series of 
Monographs on Particle 
Physics, Nuclear Physics and 
Cosmology after Klaus 
Winter's recent title on 
Neutrino Physics (March, 
page 24). . 

1964, when they and other 
specialists were exploring how to 
avoid the massless (Goldstone) 
bosons which were plaguing 
attempts at symmetry breaking. 
Yoichiro Nambu and Jeffrey 
Goldstone had originally been 
scheduled for the discussion but 
were unfortunately unable to attend. 

In all, a meeting which will be long 
remembered. 

Neutral currents and spontaneous symmetry 
breaking, two pillars of the Standard Model. At 
the SLAC History Symposium Don Perkins of 
Oxford (right) covered the discovery of the 
neutral currents at CERN in 1973, while Peter 
Higgs of Edinburgh took part in the panel 
discussion on spontaneous symmetry 
breaking. 

Installation is well underway for the 
first of the two main superconducting 
linacs for the Continuous Electron 
Beam Accelerating Facility (CEBAF) 
in Newport News, Virginia. With first 
physics scheduled to start in Spring 
1994, CEBAF's science will use 
intense continuous electron beams of 
up to about 6 GeV to explore the 
middle ground between conventional 
nuclear physics, viewing the nucleus 
as a bound state of protons and 
neutrons, and the particle physics 
picture of nucléons as assemblies of 
quarks and gluons. With this nuclear-
particle interface not well understood, 
the CEBAF physics programme 
could go on to reveal important new 
insights. 

CEBAF also introduces US nuclear 
physics research to a new scale of 
operations, with large experimental 
halls housing big spectrometers of a 
size usually seen only in particle 
physics Laboratories. 

With construction almost complete, 
CEBAF breathed a collective sigh of 
relief with a decision by a special 
subcommittee of the US Department 
of Energy's Nuclear Science 
Advisory Committee to recommend a 
basic annual operating budget of 
$55 million. This was considerably up 
on a figure which had somehow been 
on the books for several years, but 
was never considered realistic by 
CEBAF. Despite the applause 
greeting the new operating budget 
figure, Laboratory Director Herman 
Grunder sees it only as the minimum 
that the gleaming new facility would 
need. 

Following the successful testing of 
the injector (July, page 11), several 
cryomodules per month are being 
installed for the first (North) linac. 
(Each cryomodule contains four twin-
cavity cryounits.) Installation work for 
the 42.25 cryomodules for the 



prepares its debut 

Installation of cryomodules for the CEBAF 
Continuous Electron Beam Accelerator 
Facility, Newport News, Virginia, is running 
ahead of schedule. 

complete machine (2 antiparallel 
linacs) is running ahead of a 
schedule which foresees 800 MeV 
beam from a single pass (one 
revolution) in 1994, and multi-pass 
(several revolution) beams by the 
end of that year. 

The CEBAF design uses two 
antiparallel linacs linked by 
semicircular arcs. Each time the 
beam passes through a linac, its 
energy is increased, calling for a 
recirculating arc with correspondingly 
higher bending power. Beam will be 
recirculated five times. 

The electron beam energy depends 
on two things - the installed 
accelerating power and the number 
of times the beam is recirculated. 
Energy could be boosted by installing 
additional accelerating power in the 
linacs, but this costs money. An 
earlier design had foreseen only four 
recirculations, but a subsequent 
compromise solution introduced a 
fifth circuit. A multi-pass solution also 
increases the possibilities for multi-
energy operation, with beams being 
tapped from different recirculating 
arcs. 

CEBAF will have one klystron 
driving each superconducting 
accelerating cavity for optimal control 
and flexibility. The cryogenic system 
will operate at 2K, and will eventually 
be the world's largest at this 
temperature. 

The superconducting niobium 
cavities, supplied by Interatom in 
Germany, are carefully prepared and 
processed at CEBAF before being 
fitted into cryostats. This careful 
treatment also benefits from 
experience, so that now cavity 
resonance and accelerating gradient 
performance almost invariably 
exceeds design specifications (2.4 x 
109 and 5 MeV/metre respectively), 
sometimes by an impressive margin. 

Electron beams around 6 GeV, rather 
than the conservative 4 G.eV design 
figure, are now confidently predicted. 

CEBAF will have extracted beams 
of independent intensity and energy 
feeding the three major experimental 
halls. The beams could be tapped 
from any one of the recirculating arcs 
as well as the end of the linac. The 
initial recirculating experiment using 
the injector has confirmed that 
potentially troublesome beam break
up (analogous to coupled bunch 
instabilities in a conventional storage 
ring) is mastered using the higher-
order mode damping developed at 
Cornell and built into CEBAF's 
cavities. 

Polarized beams would be an 
integral part of CEBAF's programme 
and work is going ahead for a 
polarized injector using a laser-
irradiated photocathode. This work 
benefits from investigations at the 
University of Illinois, and polarization 
specialist Charles Sinclair has 
recently moved across from SLAC to 
CEBAF. 

Under a Department of Energy 
directive to work for technological 

R&D work and technology transfer, 
CEBAF is proposing a free-electron 
laser facility, with some funding from 
industrial partners. The State of 
Virginia has also indicated its 
interest, although this would be 
contingent on Federal funding. The 
FEL could operate both in the 
infrared and ultraviolet regions, using 
electron pulses diverted from the 
injector and one linac arm 
respectively. It would not interfere 
with the physics programme. 

Equipped with complementary 
spectrometers, the three CEBAF 
experimental halls will house a wide 
physics programme which should 
help crumble traditional barriers 
between particle and nuclear 
physics. The barriers are 
administrative as well as scientific. 

An important initial scientific 
milestone is a special workshop on 
parity violation studies using 
polarized electron beams. This will 
propose guidelines for how these 
important experiments can be 
approached. 

The central objective is to 
investigate what basic quark-gluon 



Electrons will be recirculated five times in 
CEBAF to attain their maximum energy. The 
recirculating arcs have to bend progressively 
higher energy beams on each turn. 

field theory can say about the 
uncanny stability of nucléons 
composed of three quarks, and vice 
versa. The unfashionability of this 
kind of physics in recent years has 
not been helped by restricted 

experimental possibilities. However 
periodic hints from experiments using 
nuclear targets or polarized beams 
have kept interest alive. 

At CEBAF, two halls will be 
equipped with large spectrometers to 

Stimulating science 

At CEBAF, BEAMS stands for 
Becoming Enthusiastic about 
Math and Science. The 
people at GEBAF, as at other 
major US Labs, are concerned 
about science education in the 
US. BEAMS is a partnership 
between CEBAF and local 
schools in which young 
teenagers and their teachers 
visit the Lab for a chance to 
supplement their normal 
school curriculum with direct 
exposure to modern science 
and its environment. This 
year, 1250 students and 50 
teachers are taking part, but 
these figures could eventually 
be doubled. To extend this 
effort to the whole of the 
United States would need 
about 1500 science centres. 

This summer, seven national 
US Labs opened their doors to 
outstanding high school 
students to carry out research 
under the US Department of 
Energy's High School Science 
Honors Program. As well as 
373 US students, the intake 
also included 41 students from 
foreign countries. 

CEBAF's superconducting niobium accelerat
ing cavities, supplied by Interatom in Europe, 
undergo careful treatment and surface 
processing at CEBAF before final installation. 
(Photo Frank Hoffman) 
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CLEAN ULTRA HIGH VACUUM IN ONLY A FEW MINUTES 
Rial Vacuum presents the first really clean 
pumping system which starts from 
atmospheric pressure and goes down to less 
than 5.10~10 mbar with one-switch operation. 

Mod. DPS 100/3 -CF63 

The system is composed of two pumps: 

Mod. ATS 100 Alcatel  

This is a hybrid pump composed of: a 
"turbomolecolar" pump and a "drag" pump with a 
pumping speed of 100 l/s. This combination 
provides compression rates of: 

10 1 1 mbar for N 2 

3.10 5 mbar for He 
10 4 mbar for H? 

These elevated compression rates permit, besides the attainment of base pressures of <2.10~1 0 mbar, back 
pumping pressures as high as 40 mbar. 
The ceramic ball bearing assembly guarantees more than 14.000 hours operation before the first maintenance. 

Mod. DRY 3 (New Dry Pump)  

This is a completely self-lubricating rotary vane pump, i.e. grease and oil free. 
The pumping speed is 3 m 3/h and ultimate pressure is < 6 mbar. 

Other features of the system are: 

• Extremely compact; 
• One-switch operation; 
• Air-cooling; 
• Mounting in any position; 

CF63 connection flange; 
Power 220V - 50Hz - 0,5 KVA; 
Double over-pressure protection. 

V 

^7) C F 6 3 FLANGE 

^2) SPIRO TURBO PUMP 

( 3 ) PIEZORESISTIVE GAUGE 

(4^) GAUGE CONTROL UNIT 

( 5 ) FLEXIBLE PIPE 

^ 6 ) ELECTROMAGNETIC VALVE 

^ 7 ) D R Y ROTARY VANE PUMP 

(B) SILENCER FILTER 

RIAL VACUUM S.p.A. • Via Novara, 6/A • 43100 PARMA - Italia • Tel. +39-521-272120 • Fax +39-521-773268 
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look for coincidence particles -
simultaneously emitted secondary 
particles produced by the same 
incident electron. Another hall will be 
fitted with a large acceptance' 
spectrometer to catch as many 
secondaries as possible. This uses 
an unusual toroidal field configuration 
and is designed to measure 
complicated decay patterns. 

CEBAF's experimental programme 
is expected to attract about 400 

physicists. But there will be many 
more people eagerly awaiting the first 
experimental results. 

The performance of CEBAF's accelerating 
cavities suggests that the 4 GeV design goal 
of the machine could be surpassed without too 
much trouble. 

CERN 
Towards the LHC 
experimental 
programme 

As preparations for the experimental 
programme at the LHC proton 
collider to be constructed in CERN's 
27-kilometre LEP tunnel gain 
momentum, some regrouping of the 
initial experimental proposals has 
taken place, while top-level 
presentations of LHC and its physics 
potential have been organized for 
Russia, Japan and China. 

These presentations follow the 
Towards the LHC Experimental 
Programme' meeting earlier this year 
at Evian-les-Bains, near Geneva, 
which provided a stage for the first 
public presentation of initial ideas 
(Expressions of Interest) for LHC 
experiments (May, page 1). The 
success and enthusiasm generated 
by this meeting led to the idea of an 
international LHC roadshow with 
specially geared agendas for each 
'mini-Evian' venue. 

An optimal initial LHC experimental 
programme would require two, 
possibly complementary, detectors to 
study proton-proton collisions up to 
the highest luminosity, one dedicated 
ion detector (with the ion physics 
menu complemented by one or both 
of the proton-proton detectors) and at 
least one experiment exploring more 
specific physics topics, in particular 
beauty (B-particle) physics. In 
principle two new underground 
experimental areas would be opened 
in the tunnel, with the potential of 
using in addition the existing four 
LEP experimental areas, either by 
adapting LEP detectors or by having 



the Laboratories 
The LHC proton-proton collider for CERN's 27-
kilometre LEP tunnel will operate at superfluid 
helium temperatures. A superfluid helium 
cooling loop has been built and operated at 
CERN to simulate and optimize the cryogenics 
of an LHC magnet half-cell. 

(Photo CERN AC 1.6.92) 

new apparatus mounted in push-pull 
to alternate with LEP running. 
To meet this demand, a wide range 
of Expressions of Interest have been 
tabled. Initially there were four ideas 
for large proton-proton collider 
detectors (ASCOT, CMS, EAGLE 

and L3+1) - general purpose setups 
designed to operate at the highest 
LHC luminosity. However they follow 
complementary experimental 
approaches, using different detection 
techniques and magnet designs. At 
the same time they should be able to 

reap the harvest of interesting 
physics at lower luminosities, in 
particular in the top, beauty and tau 
sectors. After their initial formulation, 
ASCOT and EAGLE subsequently 
agreed to join forces. 

While the main thrust of the LHC 
physics programme will be the study 
of high energy proton-proton 
collisions at high luminosities, an 
important additional element of the 
physics programme will be the study 
of heavy ion collisions. This unique 
physics opportunity exploits in a 
natural way the existing CERN 
infrastructure and the expertise 
accumulated in the past years in 
accelerating heavy ions at the SPS 
and the ongoing plans for handling 
lead ions (April, page 8). Collision 
energies of up to 1300 TeV will be 
reached in lead-lead collisions at the 
LHC. Energy densities and 
temperatures in these collisions are 
expected to exceed the values at 
which a new phase of matter - the 
quark-gluon plasma - is formed. 
Possible experimental setups for 
these heavy ion studies include a 
dedicated general purpose detector, 
while another stresses the potential 
of one of the proposed proton-proton 
detectors (CMS). 

Among the remaining Expressions 
of Interest, three propose studying 
the production of B-mesons, with as 
main objective the observation of CP-
violation in B-meson decays: one 
uses the LHC in collider mode, the 
other two intend using the high 
energy LHC protons in fixed target 
set-ups. Two proposals cover 
neutrino physics, in particular the tau-
neutrino. Other Expressions of 
Interest look at total cross-section, 
elastic scattering and diffraction 
dissociation in proton-proton 
interactions. (For the moment the 
possible study of electron-proton 
collisions in LHC is being kept open 



Stan Hagen, left, former minister in the 
regional British Columbia government, has 
been nominated by Ottowa as national 
representative for the KAON project at the 
TRIUMF Laboratory in Vancouver. This album 
1989 picture shows him with then British 
Columbia premier W. Vander Zalm welcoming 
then Japanese Prime Minister Toshiki Kaifu. 
On Kaifu's right is TRIUMF director Eric Vogt. 

until the eagerly awaited first results 
from HERA indicate the research 
directions to follow.) 

While the initial challenges of LHC 
physics looked daunting, continual 
investigations by the experimental 
community make physicists feel 
confident that detectors can be built 
to meet the requirements posed by 
LHC's high luminosity environment. 
Here, an important factor has been 
and continues to be the successful 
detector R&D programme under the 
Detector Research and Development 
Committee, which selects new 
projects and monitors their progress. 

The road to approval of the LHC 
experimental programme has to 
reflect primarily that the LHC is a 
discovery machine charting com
pletely new physics territory in 
challenging experimental conditions. 
This is markedly different from the 
situation with some other machines, 
notably CERN's LEP electron-
positron collider,.where the physics 
goals were clearly defined and the 
experimental solutions, although far 
from trivial, were well understood at 
the outset. 

The LHC detectors have to be 
sufficiently flexible to cope with the 
unexpected and require technologies 
pushed to new levels of performance, 
while maintaining costs to acceptable 
levels. As a consequence the detec
tor technology should not be frozen 
too early and a subsequent 'adi-
abatic' evolution of the final detector 
is being looked for. 

At CERN, an LHC Experiments 
Committee (LHCC) has been set up 
under the chairmanship of Jean-
Jacques Aubert of Marseille to 
supervise the transition from natural 
evolutions of the Expressions of 
Interest tabled earlier this year at 
Evian to the next stage - Letters of 
Intent - and eventually the full 
Technical Proposals. This Committee 

will work in close cooperation* with 
the Detector Research and Develop
ment Committee. 

Deadline for the Letters of Intent for 
the proton-proton detectors is 1 
October, and the LHCC will hold its 
first meeting immediately afterwards. 
Towards the end of this year, the 
Committee will recommend which 
two groups should proceed with 
preparations for a technical proposal. 
A precise definition and a cost 
estimate of the initial experimental 
programme will then be in place by 
the end of 1993 to meet the approval 
schedule of CERN Council. 

TRIUMF 
Regional government 
offers KAON operating 
costs 

After a period of uncertainty, 
confidence in the major KAON 
project for the Canadian TRIUMF 
Laboratory in Vancouver was 

boosted on 28 May at a rally of about 
a thousand KAON supporters in 
downtown Vancouver when the 
regional government of British 
Columbia announced its willingness 
to pay part of KAON's operating 
costs. 

The regional government is 
prepared to offer to the federal 
government all of the hydro costs 
during the construction and ramping 
up stages of the KAON project and a 
portion of the subsequent $13 
million-a-year hydroelectric costs. 

The province's contribution towards 
operating costs would now be 
negotiated with Ottawa. Talks 
between the two governments had 
effectively stalled after the provincial 
election last October which brought 
in a new government. After an initial 
period when many ongoing projects 
were put on hold, the new regional 
administration has now decided to 
line up in favour of KAON. 

Meanwhile former B.C. Minister 
Stan Hagen has been nominated by 
Ottowa as Canada's representative 
for the KAON project. In this 
capacity he will spearhead Canada's 



500 WATT HV SUPPLIES 
Extended current capabilities 
EW Series regulated DC supplies 
cover voltage ranges from 0 to 1 kV 
through 0 to 60 kV. Rated at 500 W, 
these supplies will output current 
equivalent to a 600 W supply up to 
8 4 % of rated voltage. Automatic 
crossover from constant-voltage to 
constant-current regulation protects 
the supply from overloads. Full local 
and remote control and monitoring 
are standard. Panel height is 3.5 
inches and weight less than 18 lbs. 
Glassman High Voltage 
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HV POWER SUPPLIES... 
to 125 kV with 500 W plus 
The WK Series of 500 W high voltage 
power supplies complement the EW 
Series by extending output ranges 
from 0 to 80 kV through 0 to 125 kV. As 
with the EW Series, current capability 
is equal to that of a 600 W supply up 
to 84% of rated voltage. Panel height 
is 5.25 inches and weight less than 
30 lbs. Available with positive, nega
tive, or reversible output polarity. 
Glassman High Voltage 

75 kV AND 1000 WATTS... 
AND ONLY 30 POUNDS! 

mm m 

The 1000 watt Series WX offers well-regulated DC output voltage 
in ranges from 0 to 1 kV through 0 to 75 kV. Panel height is only 
5.25 in. and weight less than 30 lbs. In addition to front panel 
control, the WX features remote monitoring and control, a TTL 
high voltage enable/disable, safety interlock terminals, and a 
+10 V external programming source. 

» Constant voltage/constant current operation 
• Voltage regulation better than 0.005% 
• Ripple less than 0.05% 
• Current regulation better than 0.05% 
• Positive, negative, or reversible polarity 
• Choice of analog, digital, or blank panel 

Call for full information on the WX Series, or other Glassman 
supplies, 1 kV to 500 kV, 15 W to 15 kW. 

Innovations in high voltage power supply technology. 

GLASSMAN HIGH VOLTAGE INC. 
Glassman High Voltage, PO Box 551, Whitehouse Station, NJ 08889, 
telephone (908) 534-9007. Also Glassman Europe, in the UK call (0256) 810808 
and in Asia, Glassman Japan (044) 877-4546. 

PG SERIES DC SUPPLIES 
Available with low ripple to 400 kV 

The PG Series includes open-stack 
models from 0 to 100 kV up to 0 to 
400 kV with power capabilities of 500 
or 1000 W. Normal ripple is 0 .1% of 
rated volîage at full load. A special 
low-ripple version, the PG-LR Series, 
is available with ripple typically below 
5 V p-p at rated voltage. Power is 
reduced to 250 or 500 W. The PG-LR 
Series consists of a high voltage 
multiplier and a low-pass filter stack 
in parallel, together with a remote 
control unit. The standard PG Series 
consists of only a multiplier stack and 
remote control unit. 

Both PG versions feature automatic 
crossover from constant-voltage to 
constant-current regulation for protec
tion against overloads. 
Glassman High Voltage 

DANGER ! 

HIGH VOLTAGE OUTPUT 
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TO* 

R E F E R TO INSTRUCTION MANUAL 
FOR INSTALLATION AND OPERATION 
PROCEDURES 

GLASSMAN HIGH VOLTAGE , INC. 
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75 WATT HV MODULES 
0 to 1 kV through 0 to 60 kV 
The MK Series of 75 W modules offer 
DC ranges from 0 to 1 kV through 
0 to 60 kV in an enclosure of only 
0.157 ft? Air insulation allows for easy 
serviceability. Tight voltage and cur
rent regulation, overload protection, 
local/remote control, and a safety 
interlock are all standard. Positive or 
negative polarity. 
Glassman High Voltage 



Schematic of the laser-Compton spot size 
monitor developed at the Japanese KEK 
Laboratory for measuring tiny electron beam 
spots. 

effort to secure international funding 
for KAON, as well as generally 
pushing to make KAON a reality. 

Ottowa also confirmed that the 
Federal Government will provide an 
additional $6.4 million this year for 
the continued operation of the 
TRIUMF research facility. This is in 
addition to the $24.9 million provided 
annually by the National Research 
Council to TRIUMF for ongoing 
operations. 

It was in response to the leadership 
shown by Stan Hagen and the B.C. 
government that the Government of 
Canada made an offer last fall of 
$608 million toward the construction 
and operating costs of KAON. 

Using the existing TRIUMF 500 
MeV cyclotron as injector, the KAON 
project calls for a series of five rings 
to provide a high intensity, 
continuous beam of 30 GeV protons, 
and thereafter a wide range of 
secondary beams. It figures 
prominently in US thinking for future 
physics facilities (June, page 3). 

KEK 
Measuring tiny beams 

With the next generation of electron-
positron linear colliders aiming to 
focus beams into spots measured in 
nanometres, one problem (among 
many others) is how to measure 
them. 

At the Japanese KEK Laboratory, 
where plans for the Japanese Linear 
Collider (JLC) electron-positron linear 
collider are being pushed, specialists 
are busy on a full range of research 
and development work. Following an 
idea by T. Shintake, a beam spot 
measurement scheme has been 

developed using the interference of 
two split beams from a YAG laser at 
a small crossing angle. 

Split laser beams are focused and 
meet at an interaction point, 
generating an interference pattern of 
finely spaced parallel fringes. With 
the arrival of a bunch of high intensity 
electrons, some of the particles 
collide with the patterned laser 
photons and produce high energy 
gamma-rays (by inverse Compton 
scattering). 

Sweeping the electron bearrrover a 
few fringes of target photons should 
modulate the intensity of the gamma 
rays. If the beam spot is much larger 
than the fringe pitch, the gamma-ray 
intensity modulation will disappear. 
On the other hand if a significant 
modulation is seen, then one knows 
that the beam spot is as small as or 
smaller than the fringe pitch. 

In this way, the modulation depth of 

the scattered gamma rays will 
benchmark the electron beam size. 
The fringe pitch is 200 microns. In a 
real setup, it will be reduced to 0.5 
microns by reducing the crossing 
angle of the laser beams, allowing 
spot measurement down to 40 
nanometres. The 4th harmonic 
radiation from a Nd:YAG laser will 
probe down 5 nanometres. 

KEK is actively involved in the 
international efforts toward the Final 
Focus Test Beam (FFTB) Project at 
SLAC, Stanford (November 1990, 

The experimental setup for the KEK beam spot 
size monitor. A laser beam coming in from 
the right passes through an initial group of 
mirrors that act as beam samplers for power 
monitoring. The beam is finally reflected by 
90 degrees by a pair of half mirrors, spaced by 
2 mm, sending two beams of equal intensity 
towards a CCD photo-sensor surface in a TV 
camera. 
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Prohàblv the b&st rïï3on&t 
measurement technology 
you can buy... 
The Danfysik Multipole Magnet Measurement 
system $02 features: 

* Magnetic flux integration using harmonic coils 
* High resolution and accuracy of amplitude and 
•• angle measurement 
* Automatic centering and measurement 
* Accy rate positioning of alignment targets 
* Computerized control and data aquisition system 
* Custom designed coils to match specific magnets 
• Design based on 6ERN (LEP) concapt 

Whatever your magnet measurement requirements 
are - with more than 2$ years of experience - we have 
the technology and solution for your application. 

Mease contact us for further information. 

nd DAN FYS IK 
DANFYSÏK A/S • M0llehaven31 • DK-4Û40 Jyilinge < Denmark 
In USA: BMW Associâtes • Tel.: (415) 368-4884 « Fax.: (415) 368-0816 
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page 11). This project aims to 
develop the hardware and 
techniques necessary to produce and 
monitor very small beam spots. A 
specific goal is to focus a high 
intensity 50 GeV electron beam 
bunch to a spot 60 nanometres by 
one micron. 

A prototype will be constructed this 
year for installation into the focus 
point of the SLAC FFTB beamline 
next Spring. A similar monitor is 
also needed for the Accelerator Test 
Facility under preparation at KEK for 
the Japanese Linear Collider project. 

BROOKHAVEN 
Getting a boost 

Some recent scenarios for the future 
of US high energy physics have 
glossed over the ongoing high 
energy physics role of Brookhaven's 
Alternating Gradient Synchrotron 
(AGS), seeing it being relegated 
essentially to a service function as 
the injector for the RHIC heavy ion 
collider (June, page 3). However this 
view is not shared by Brookhaven, 
now enjoying the benefits of a 
Booster to inject into the AGS. 

The first joint AGS/RHIC Users 
meeting at Brookhaven on June 5-6, 
with over 100 users in attendance, 
was an ideal opportunity to rally the 
troops. After a brief introduction by 
Brookhaven Director Nick Samios, 
Associate Director for High Energy 
and Nuclear Physics Mel Schwartz 
gave his view of the future. He 
discounted the Witherell report's 
proposed phasing out of high energy 
physics at the AGS in 1997. Instead, 
exciting new results from the present 

On 23 June, Brookhaven signed a $42.7 
million contract with Grumman Aerospace 
Corporation's Electronic Systems Division for 
the supply of 373 superconducting dipole 
magnets to guide the beams in the twin 3.8 
kilometre rings of the RHIC heavy ion collider. 

round of experiments and new 
proposals with clear discovery 
potential would show the 
considerable physics potential of the 
boosted AGS. Schwartz expects the 
next few years will be an exciting 
time as the benefits of the Booster 
become apparent. 

Bill Weng and Phil Pile discussed 
the present AGS operation and 
programme. After dramatic initial 
success with the gold heavy ion run, 
proton operation with the new 
Booster has had some teething 
problems, especially when transfers 
are concurrent with the experimental 
programme. However the results 
should be worth it. New low- and 
medium-energy separated beams, 
using third-order optical corrections, 
will deliver kaons with exceptional 
intensity and purity, promising some 
good physics in a field long regarded 
as ripe for exploitation. 

Meanwhile on 23 June, Brookhaven 
signed a $42.7 million contract with 
Grumman Aerospace Corporation's 

Electronic Systems Division for the 
supply of 373 superconducting dipole 
magnets to guide the beams in 
RHIC's twin 3.8 kilometre rings. 

The Grumman magnets will use 
niobium-titanium superconductor 
supplied by Oxford Superconducting 
Technology. The magnet contract 
requires all manufacturing to be 
complete by December 1995. RHIC 
would then be complete in 1997, 
Brookhaven's 50th anniversary year. 

PSI 
Upgrading 

The accelerator complex at the Paul 
Scherrer Institute in Villigen near 
Zurich (PSI - formed in 1988 by 
combining the Federal Institute for 
Reactor Research and the Swiss 
Institute for Nuclear Research) is in 
the throes of a major and lengthy 
upgrade. 



CMSIIIIlMffliMffllîlli 
a Twin 68040 OS-9 Data Acquisition System 

The first units of the most advanced OS-9 system have been delivered to CERN. This system includes: 

The newest processor of the FIC generation: the FIC 8234, 
equipped with one (FIC 8234A) or two 68040 CPU(s) 
(FIC 8234B) and providing over 60 Mbytes/s of 
interprocessor transfer rates and over 25 Mbytes/s on CES 
VME/VSB memories. Unique features include: Block 
Mover Accelerator, D64 Master / Slave and Memory 
Broadcast. 

*f c# 

TheFVSBI9210/FADAP9211 : FASTBUS master/slave 
interface, offering more than 6 Mbytes/s when coupled with 
the FIC 8234 on a long distance VSB cable. 

v 

A unique complete OS-9 system package has been designed 
by CES to make the user unaware of the twin engine 
architecture as one processor runs OS-9 in the same 
environment as in the FIC 8232 based workstations. 

In case of the FIC 8234B/25/1, the two processors are 
running in parallel, one performing the front-end task, 
typically handling the block mover operations, while the 
other one distributes the reduced data to other elements 
through the VIC bus, Ethernet or SCSI. 

Application software 
A complete set of libraries supporting the different elements 
of the system is already available. 
Contact Person: Dr. A. LOUNIS lounis@lancy.ces.ch 

The most performant of the VIC family: the VIC 8251, 
equipped with its high-speed synchronous transfer mode 
and mirrored memories, providing 12 Mbytes/s on any 
distance up to 100 meters. 

The transparent VME to CAMAC interface: the VCC 2117. 
It features an embedded CAMAC list processor with simple 
memory mapped VIC addressing. It includes a combination 
of 3 units into 1 (CCA2 back-end, FIC 8232 on-board 
processor (optional), VIC 8250 front-end). 

C E S Latest News : 

• After more than 10 years of activity as a hardware design 
company, CES is evolving to a system company with a 
full blown software design team whose products will be 
incorporated in our complete solutions. 

• A Turbo-Channel to VIC bus interface will be added to 
the VIC family. This is a joint development with KFA 
Julich. 

• A special firmware enables the VCC 2117 to be driven 
directly under TPC-IP for long distance connections 
between CAMAC and workstations. _ 

•An electronic bulletin will be made 
available from September 92. Requests for 
consultation have to be sent to: 
news@lancy.ces.ch 
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The Injector 2 cyclotron at the Paul Scherrer 
Institute (PSI) in Villigen near Zurich. 870 keV 
protons from the Cockcroft-Walton 
preaccelerator enter the cyclotron from the top, 
then are guided by four large sector magnets 
and accelerated to 72 MeV by two aluminium 
resonators. The beamline on the right takes the 
extracted protons towards the 590 MeV Main 
Ring accelerator. 

The complex consists of several 
distinct machines: the 590 MeV Main 
Ring, fed with 72 MeV protons either 
by Injector 2 (a special high-current 
ring cyclotron), fed in turn by the 870 
keV Cockcroft-Walton preaccelerator, 
or by Injector t , a Philips cyclotron 
supplying beams of different particles 

at various energies. 
Most of the time, the complex is 

used as a 'meson factory': several 
hundred microamperes of 590 MeV 
protons are sent to two consecutive 
production targets, supplying intense 
beams of pions and muons. In 
special runs, up to 10 microamperes 

of polarized protons are accelerated 
to 590 MeV for the production of 
polarized neutron beams. 

The 590 MeV Main Ring consists of 
eight separate magnets and four 50 
MHz acceleration cavities; an 
additional cavity running at 150 MHz 
flattens the Jop of the accelerating 
voltage. This reduces the energy 
spread of the internal beam and 
results in well-separated turns and 
very low extraction losses. 

Injector 2 is a ring cyclotron similar 
to the Main Ring, with four sector 
magnets, two 50 MHz acceleration 
cavities, and two 150 MHz flat-top 
cavities. Its Cockcroft-Walton 
preaccelerator delivers up to 8 mA 
(DC) of 870 keV protons bunched to 
provide up to 40 mA. Due to the high 
radiofrequency voltage, acceleration 
to 72 MeV requires only about 100 
turns, resulting in a turn separation of 
18 millimetres at extraction, and 
correspondingly low losses; space 
charge effects are also reduced. In 
1991 injector 2 reached its design 
goal of 1.5 mA (110 kW) extracted 
beam; extraction losses were 1.3 
microamperes. 

Following the decision, taken as 
long ago as the late 70s, to exploit 
the high current potential, several 
steps have been realized or initiated: 
construction of injector 2 (1978-85); 
reconstruction of the first target in 
1985; reconstruction of the second 
target and the beam dump in 1990-
91 ; upgrade of the 590 MeV ring r.f. 

One of the PSI pion production target areas, 
with local shielding removed. The target itself 
is at the bottom of the high vacuum box behind 
the technician on the left, who is standing on 
the first half-quadrupole magnet of a high-
intensity pion channel. In the foreground are 
three half-quadrupoles and a dipole magnet of 
a high-intensity muon channel. 



KAPTON® 
Insulation for super-conductors 

at cryogenic temperatures 
Main Superconducting Coil 

The remarkable properties of 
Du Pont KAPTON Polyimide Film 
make it the ideal insulation mate
rial at cryogenic temperatures. 
Excellent performance character
istics at extremes of temperature 
and unique physical and dielectric 
properties have made KAPTON the 
material of choice in engineering 
design for over 25 years. 

KAPTON 
Solving engineering problems at every level. 

New KAPTON CI System is being 
specifically developed for super

conducting insulation in cryogenic 
applications. KAPTON offers resis
tance to radiation, creep, cold flow 
and cut-through. It is available for 

testing in both customised film 
thickness and adhesive coatings. 

To find out more about KAPTON, 
•please call or write. 

" Du Pont's registered trademark 

Du Pont Electronics, KAPTON High Performance Films, 2, chemin du Pavillon, CH-1218 Le Grand Saconnex, Geneva. - Tel. (022) 717 5533 - Fax. (022) 717 6152 
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Inject cancelling waveforms under closed-loop control 

Distribution Current Isolation To DC ripple 

Solve AC harmonic problems (as shown here), and DC ripple (similar circuit), the modern 
way! Up to 20 high-efficiency filtered PWM power amplifiers may be paralleled for higher 
current. Wide range of amplifiers available. Model 265 delivers ±320V @ ±150A (±312A 
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The CRY RING ion ring at the Manne Seigbahn 
Institute in Stockholm. On the left is the 
electron cooling device which came into action 
in May. 

system (which will be complete in 
1994); construction of the SINQ 
neutron source (to be completed in 
1995; see November 1989, page 6). 

The dismantling of the old target 
station 2 and the beam dump after 
two decades of operation was a very 
challenging task. Some 500 tons of 
activated material had to be 
removed. While 300 tons of this 
material could be reused, the 
remainder was enclosed in concrete 
and reinstalled as shielding. While 
12,000 tons of slightly activated 
concrete and iron shielding were re
arranged, no body contamination 
was monitored. The highest dose to 
any person was 30 mSv. 

Up to the end of 1989, the 
accelerator complex was operated at 
currents up to 250 microamperes at 
590 MeV. Towards the end of 1991, 
590 MeV beam currents of up to 0.5 
mA, representing a world record for 
cyclotron beam power, were routinely 
delivered to the two targets. Losses 
in the Main Ring were of the order of 
0.5 microamperes, mainly in the 
extraction region, still an order of 
magnitude below the limit set by the 
requirements of safe operation and 
maintenance. The 590 MeV beam 
current is scheduled to increase to 
about 1.5 mA by the mid 90s. 

Experiments using the Main Ring 
have mainly concentrated on particle 
properties and decays, hadron-
hadron and hadron-nucleus 
reactions, pionic and muonic atoms, 
all of which are still active areas of 
study. Partly because of the higher 
beam intensity, increased emphasis 
is now being placed on other 
applications: solid state physics using 
muon spin rotation; defect physics 
and materials testing using 72 MeV 
protons from Injector 1 or 590 MeV 
proton beams from the Main Ring; 
radioisotope production for positron 
emission tomography experiments in-

house and for radiopharmaceutical 
products; cancer therapy with pions 
and protons. 

In the near future, protons degraded 
to 200 MeV will be used for the 
irradiation of large cancers, and 72 
MeV protons will be used to produce 
neutrons for Boron Neutron Capture 
Therapy. A new low energy beamline 
at 1 mA proton current will provide 
over 10 1 0 positive pions per second at 
120 MeV/c, or over 10 8 surface 
positive muons per second at 28 
MeV/c. 

STOCKHOLM 
CRYRING 

The CRYRING accelerator facility for 
atomic, molecular and nuclear 
physics at the Manne Siegbahn 
Institute of Physics in Stockholm is 
now in full operation, including an 
electron cooling device for precision 
beam control. 

Main CRYRING components are an 
electron-beam ion source (EBIS) for 
the production of very highly charged 

ions, an radiofrequency quadrupole 
(RFQ) linear accelerator and a 
synchrotron to accelerate, store and 
cool heavy ions with energies up to 
24 MeV per nucléon (charge-to-
mass-ratio 0.5). 

The EBIS source has been in 
operation for several years, 
delivering low-energy beams to 
atomic physics experiments. It has 
produced ions such as argon and 
xenon in charge states up to argon 
18+ and xenon 48+. A small 
plasmatron ion source delivers light 
ions for accelerator tests. The RFQ 
accelerates the ions to 300 keV per 
nucléon for injection into the ring. 
Since this energy is so low, the 
injection is made completely 
electrostatically. The acceleration 
system - a drift tube connected to a 
relatively simple high-bandwidth 
power amplifier - is unconventional in 
being non-resonant. 

A first beam of hydrogen 2 + ions 
circulated around the ring in 
December 1990, and full energy was 
reached with deuterons in October 
1991. The ring's electron cooler 
came into operation this May, 
enabling beam lifetimes to be 



A Typical initial performance of the electron 
cooling device on the Stockholm CRY RING. 

Y The AmPS (Amsterdam Pulse Stretcher) at 
the NIKHEF-K Laboratory, fed by a 200-metre 
electron linac, is now operational. 

NIKHEF 
AmPS of electron 
beam 

Now operational at the Dutch 
National Institute for Nuclear Physics 
and High Energy Physics (NIKHEF), 
Amsterdam, is a new tool for 
studying the electromagnetic 
properties of nuclei. Called AmPS -
Amsterdam pulse stretcher - this ring 
provides experiments with a 
smoother, almost continuous supply 
of electrons. 

The electrons emerge from the 200-
metre electron linac with an energy of 
almost 1 GeV, and the AmPS ring, 
with a circumference of slightly more 
than 200 metres, evens out the 
spiked duty cycle of the linac, 
opening up experiments looking for 
particles produced in coincidence. 

In addition, polarization experiments 
could use stored electron beams with 

increased from about 10-20 seconds 
without cooling to longer than an 
hour. 

Initial experiments include studies 
of restgas ionization with a beam-
profile monitor and dissociative 
recombination of molecular ions in 
the electron cooler. Storage rings 
provide a unique possibility for 
molecular experiments since it is 
possible to store the molecules long 
enough for electronic and vibrational 
excitations to die away. Thus 
reaction rates can be measured for 
processes where the initial state is 
well defined. 

During the autumn, further 
recombination experiments will use 
molecular and atomic ions. Then the 
CRYRING experimental programme 
will switch to heavy ions. 
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Deep inelastic scattering HERA style. This 
violent electron-proton collision recorded in the 
H1 detector shows the new kinematic regime 
opened up by DESY's newly-commissioned 
collider. The scattered electron (furthest right 
track) is absorbed in the first part of the 
calorimeter, while the proton fragments into 
three well separated jets. The x-value (fraction 
of proton momentum carried by the struck 
quark) is 0.3, while 800 GeV2 of mass is 
exchanged, a hundred times larger than the 
values achieved in current fixed target 
experiments. 

an internal target, such as a gas jet, 
mounted inside the AmPS ring. 

AmPS construction began in July 
1989 and was completed this April, 
within budget and well on time. 
Commissioning began almost 
immediately, with first beam injected 
on 12 May. First beam was extracted 
to an experimental area on 5 June. 

Attention then turned to storing the 
beam in the ring. Without 
radiofrequency power, synchrotron 
radiation losses could be exploited to 
stretch the injected beam pulses, 
giving initial duty factors of about 5%, 
compared with the 0.02% figure of 
the linac itself, enough for an initial 
physics experiment. 

The NIKHEF-K project team 
headed by Guy Luijckx has now 
shown that the new machine is well 
and truly operational. Future work will 
concentrate on improving the duty 
factor and increasing beam energy 
and intensity. 

DUBNA 
Heisenberg-Landau 
programme 

The Joint Institute for Nuclear 
Research (JINR), Dubna, near 
Moscow, one of the most important 
centres of fundamental research in 
the former Eastern Bloc, is naturally 
looking to new horizons in 
international collaboration. 

In 1991, informal discussions 
between representatives of JINR's 
Laboratory for Theoretical Physics 
and their counterparts from German 
universities (Berlin, Bonn, 
Heidelberg, Munich, Tubingen,....), 
led to the establishment of a 
'Heisenberg-Landau' programme to 
foster scientific exchange between 
Dubna and German institutes. 

Accelerating in Hamburg 

Hardly had Europe's accelerator 
physicists returned and unpacked 
their bags from the third biennial 
European Particle Accelerator 
Conference held in Berlin at the 
end of March (June, page 5), than 
they were making more travel 
plans for Germany; this time to 
Hamburg to join colleagues from 
all over the world for the fifteenth 
biennial International Conference 
on High Energy Accelerators 
(HEACC) from 20-24 July 
Germany, and Hamburg in 
particular, has much to excite the 
interest of the accelerator world 
these days as DESY's new star -
the HERA electron-proton collider 
- begins to feed detectors for the 
first time, and at least two long 
term schemes for the application 
of linear collider technology 
emerge involving German 
participants from DESY, 
Darmstadt, Karlsruhe and 
Wuppertal. 

Pride of place at the Hamburg 
meeting was rightly given to 
HERA's latest achievements, with 
a status report from Ferdinand 
Willeke. 

Just several weeks earlier, a 
proton beam at the full design 
energy of 820 GeV had been 
brought into collision with an 
electron beam of 26.6 GeV and 

HERA detectors switched on for 
the first time in the full energy 
beams (July, page 1). 

In hardly a month's running the 
HERA team had already chalked 
up 40 'luminosity' runs averaging 
five hours apiece. The luminosity 
for each crossing of the 10 elec
tron and proton bunches was as 
yet a modest 10% of the design 
value, but this was due to throt
tling back the proton injectors to 
avoid a beam instability which 
was thought more likely to have 
its origin in a control loop in the 
DESY III synchrotron rather than 
in any effect which was a funda
mental limitation to intensity. 

The conference was suitably 
impressed and wished HERA 
good fortune as it moves out of its 
starting blocks towards colliding 
the many more bunches needed 
when running flat-out for physics. 
Germany's interest in linear 
colliders became clearly apparent 
as, during a whole day devoted to 
this subject, the many new 
schemes and tests planned in this 
field were unfurled. These will be 
fully covered in the full HEACC 
report to feature in next month's 
issue. 

E.J.N. Wilson 



Participants at a workshop in Dubna in May 
on QCD at finite temperature, bound states 
and nuclear dynamics, organized in the 
context of the new 'Heisenberg-Landau' 
programme to foster high energy physics, 
especially theory, collaboration between 
Dubna in Russia and German research 
institutes. 

In this context an initial workshop 
on 'Quantum Chromodynamics at 
finite temperature, bound states and 
nuclear dynamics' at Dubna in May 
led to fruitful discussions and plans 
for closer future collaboration. 

The follow-up seminar in the new 
programme will be in November, 
organized by Dubna and Rostock. 
The Heisenberg-Landau scheme 
also sponsored a student summer 
school in Dubna in August on particle 
and nuclear physics. 

People and things 
Hungary becomes CERN's 
18th Member State 

At the meeting of CERN Council on 
26 June, delegates of CERN's 
existing 17 Member States voted 
unanimously to admit the Republic of 
Hungary as the Organization's 18th 
Member State, with effect from 1 
July. Following the dramatic political 
changes in Central and Eastern 
Europe over the past few years, 
CERN is leading the way towards a 
unified scientific Europe. 

Hungary thus joins Austria, Bel
gium, the Czech and Slovak Federal 
Republic, Denmark, Finland, France, 
Germany, Greece, Italy, the Nether
lands, Norway, Poland, Portugal, 
Spain, Sweden, Switzerland, and the 
United Kingdom. Hungary has a well 

A special event at CERN on 9 July marked the 
80th birthday of Willibald Jentschke (seated, 
right), DESY pioneer and CERN's Director 
General from 1971-75. Speakers paying 
tribute included Victor Weisskopf (standing, 
CERN's Director General from 1961-5), and 
(seated, left to right) CERN's current Director 
General Carlo Rubbia and Director General 
from 1981-88 Herwig Schopper. 
(Photo CERN HI 8.7.92) 



Realtime Data Acquisition 
in VXIbus 

Want high speed...realtime performance...and 
flexibility in VXIbus modules? 

Call Kinetic Systems. We offer a full line of VXI 
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acquisition and control systems: 

• Analog & digital I /O. . . register-based for 
high speeds 

• Signal conditioning...for RTDs, thermo
couples and strain gages 

• Counters...to 100 MHz 

• Transient recorders...to 100 MHz, with 16 
megasamples of storage 

• Monitors & controllers...for pressure 
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Call today to receive your catalog describing our 
full VXI product line. 
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An event at CERN on 30 June marked the 
departure of John Thresher, Research Director 
since 1986. Among his duties during this time, 
he kept a fatherly eye on the LEP experiments 
as they made the change from giant 
construction projects to prolific physics studies. 
Here he receives his coveted LEP clock from 
Steve Myers (background), deputy leader of 
SPS and LEP Division. 
(Photo CERN GE 68.6.92) 

established tradition in fundamental 
physics, with a history of eminent 
names. The establishment of The 
Central Research Institute for Phys
ics (CRIP) of the Academy of Sci
ences in the mid-1950s marked the 
debut of large scale involvement in 
modern high energy physics. 

Also at the June meeting of CERN 
Council, Jan Bezemer of the 
Netherlands was elected as Vice-
President of Council, succeeding 
Pierre Lehmann who died in January. 
Giorgio Bellettini was elected as a 
member of CERN's Scientific Policy 
Committee. 

Willibald Jentschke 80 

A special symposium at CERN on 9 
July marked the 80th birthday of 
Willibald Jentschke, DESYpioneer 
and subsequently CERN's Director 
General from 1971-75. Before the 
scientific part ôf the symposium, 
three CERN Director Generals -
present incumbent Carlo Rubbia, 
fellow Austrian Victor Weisskopf 
(1961-5), and Herwig Schopper 
(1981-8) - paid tribute to his 
contributions to physics, his 
leadership during an important 
evolutionary period at CERN, and his 
driving role in the creation of the 
DESY Laboratory in Hamburg. 

In the mid-1950s Jentschke 
returned to Europe from the US to 
become director of the Hamburg 
Institute of Physics, and was soon 
nominated to lead a new project to 
build a world-class electron machine, 
the future DESY - Deutches 
Elektronen Synchrotron. As the first 
director of this new Laboratory, he 
set its sights high, ensuring that it 
continues to be a world-class centre 
to this day. During his period as 
Director General at CERN, he 

LEP notables at the John Thresher retirement 
event at CERN. Left to right, SPS and LEP 
Division Leader Lyn Evans, Opal experiment 
spokesman Aldo Michelini, Aleph experiment 
spokesman Jacques Lefrançois, LEP 
Experiments Committee Chairman Jacques 
Haissinski, and Delphi experiment spokesman 
Ugo Amaldi. 

(Photo CERN GE 67.6.92) 

steered the Laboratory through an 
era of transition which saw the 
emergence of much new physics, 
while the commissioning of big new 
machines and detectors set the stage 
for today's style of research. 

Several speakers underlined 
Jentschke's lifelong commitment to 
internationalfsm, well matched to a 
scientific activity which uses the 
world as its stage. 

IHEP Beijing Directorate 

The directorate at the Institute of 
High Energy Physics (IHEP), Beijing, 
has been changed recently. Former 
deputy director Zheng Zhipeng 
becomes the institute's director for 
the next four years, succeeding Fang 
Shouxian, appointed in August 1988. 
Professor Fang continues as director 
of the National Laboratory of Beijing 
Electron Positron Collider. The new 
IHEP deputy directors are: Wang 
Shuhong, Xu Shaowang, Ma Tongjun 
and Zhao Weiren. 



S S C Laboratory 
Superconducting Super Collider Laboratory 

We're about to change the way we look at the universe. 
The SSCL, located just south of Dallas, Texas, is rapidly moving to become the premier center of particle physics research 
in the world. Major activities at the SSCL include design and construction of the 20 TeV proton collider and its associated 
complex of accelerators and detection apparatus as well as research in particle physics. 

As part of the SSC Laboratory team of scientists, engineers and computer scientists, you'll be doing work which will have 
incalculable consequences for the future of science and technology, as well as the growth of human knowledge. 

ASSOCIATE DIRECTOR: COMPUTING DIVISION 
We seek an exceptional scientist with management experience to 
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Computing Division. The Computing Division, at the forefront of 
scientific computing hardware and software, provides leadership, 
guidance and planning for scientific computing policy and environ
ments; develops, operates and maintains central computing re
sources, support operations of distributed facilities and establishes/ 
maintains the laboratory computer networking system. The Division 
Head should have experience with currently available mainframes & 
workstations, as well as UNIX, VMS and PC operation systems. 
Additionally this Division will do research and development in com
puting methodology, techniques and software relevant to the antici
pated needs of its users. Division staff will be the contact points for joint 
development projects with industry and university groups. The 
Division Head, reporting to the Laboratory Director, will manage and 
lead a current staff of 7 5 people which is expected to increase to 100+ 
overtime. 

T h e Superconducting Super Collider invites applications from out
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with computing as practiced in a particle physics research environ
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EMBL 
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Postfach 10 22 09 
D-6900 Heidelberg 
Germany 

EMBL 
The European Molecular Biology Laboratory, an 

international research organization situated in 

Heidelberg, Germany, has the following vacancy 

at its outstation in Hamburg: 

ENGINEER 
The outstation is concerned with the use of syn

chrotron radiation in structural molecular biology. 

There are four experimental scientific groups and 

in addition a development/instrumentation group. 

The position is in the latter group and involves 

work in support of the activities of the experimental 

groups. The activities of the group centre on the 

development, installation and maintenance of 

optical components for X-ray beam-lines and 

of detectors. 

Candidates should have a background in applied 

physics, and/or mechanical/electronic engineer

ing. Experience with X-ray optics or detectors 

would be an advantage. Ability to work in English 

and German is required. 

Starting date: As soon as possible. 

We offer an above-average salary, plus certain 

allowances depending on personal circumstances. 

Please send CV, or write briefly for an application 

form, quoting reference number 92/15 

to the EMBL Personnel Section in Heidelberg. 
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a wide range of quality products at most competitive prices. 

Just ask for the latest edition 

Weitnauer Trading Company Ltd. 
Diplomatic Supply Division 

Petersgasse 36-38 
OW001 Basel 

TcL 061/ 266 44 44 
Fax 061/ 261 77 71 

Telex 962 194 WTC ch 

Weitnauer Trading Company Ltd 
Show Room 

16, Chemin de la Voie Creuse 
CH-1202 Genève 

TeL 022/ 733 54 27 
Fax 022/ 740 05 90 



Coinciding with the 13th European Cosmic 
Ray Symposium, held at CERN from 27-31 
July, a special Astroparticle Physics 
exhibition, organized jointly by CERN's 
Microcosm unit and the Italian INFN, 
generated a lot of interest. Seen here at the 
exhibition's opening are (left to right) INFN 
President Nicola Cabibbo, co-organizer 
Alessandro Pascolini (who is also CERN 
Courier's Italian correspondent) and CERN 
Director General Carlo Rubbia. Also at the 
opening ceremony was Italian Ambassador 
Guilio di Lorenzo Badia. 
(Photo CERN HI 70.7.92) 

On people 

Victor Weisskopf receives the 
American Institute of Physics Karl 
Taylor Compton medal for 
Distinguished Statesmanship in 
Science. The citation reads Victor F. 
Weisskopf, brilliant physicist and 
great statesman in science, has led 
scientists throughout the world in 
advancing science, promoting peace 
and seeking solutions to the world's 
problems. As Director General of 
CERN he led one of the world's most 
successful scientific cooperations 
and as founding father of HEPAP 
(the US High Energy Physics 
Advisory Panel) he successfully 
reconciled the conflicting demands of 
particle physicists. As a teacher and 
author he encourages and strength
ens the finest traditions and deepest 
values of science. ' 

From 25-27 May an important joint European 
Physical Society - American Physical Society 
meeting took place in Budapest, where the two 
societies agreed to coordinate their efforts and 
to collaborate as much as possible to help 
physics in Central and Eastern Europe and the 
former Soviet Union. Together at the meeting 
are (left to right) EPS President Maurice 
Jacob, APS President Ernest Henley, and EPS 
Vice President Norbert Kroo. 

Bruno Zumino of LBL Berkeley and 
Julius Wess of Munich receive this 
year's Wigner medal for their 
development of supersymmetry, work 
which began when they were both in 
CERN's Theory Division. The Wigner 
medal is awarded bienially to 
recognize outstanding contributions 
to the understanding of physics 
through group theory. 

Joachim Heintze of Heidelberg 
receives the Max Bom Prize awarded 
jointly by the Deutsche Physikalische 

Gesellschaft and the UK Institute of 
Physics in recognition of his experi
mental contributions to particle 
physics. As well as investigating the 
structure of weak interactions, he has 
also played a pioneer role in the 
development of drift chamber 
detectors and the subsequent jet 
chamber for the JADE experiment at 
PETRA, DESY. He worked at CERN 
from 1959-64. 

Frederick Reines of Irvine received 
the US Franklin Medal for 'the 
experimental discovery of the 
neutrino and the subsequent detailed 
study of its properties and 
interactions, including the first 
detection of neutrinos from a 
supernova'. At the same ceremony, 
the Franklin Institute awarded its 
John Price Wetherill Medal to Gerald 
Brown of Stony Brook for his contri
butions to theoretical physics and 
astrophysics, covering quantum 
electrodynamics, nuclear physics, 
and supernovas. 



Louis Michel - formal retirement 

C. Conrad Gelbke of Michigan State 
University has become the Director 
of the US National Superconducting 
Laboratory at MSU. 

Louis Michel 

Louis Michel of the Institut des 
Hautes Etudes Scientifiques, Bures-
sur-Yvette, France, passes a formai 
retirement milestone this year. His 
classic work has included the famous 
rho parameter (the 'Michel 
parameter') for muon decay, the 
Bargmann-Michel-Telegdi equation 
for relativistic spin behaviour in an 
electromagnetic field, conservation of 
isotopic parity (later called G-parity) 
in strong interactions, and the 
consequences of parity violation in 
weak interactions. As well as particle 
physics, Louis Michel is well known 
for his group theory expertise and for 
new insights into condensed matter 
physics. From 2-9 June, a colloquium 
held in his honour at the Ecole 
Normale Supérieure de Lyon was 
attended by many collaborators, 

colleagues and friends from all over 
the world. 

From A. Martin and R. Stora 

Francis Perrin 1901-1992 

Distinguished French nuclear 
physicist Francis Perrin died on 4 
July. Son of the famous nuclear 
pioneer Jean Perrin, who received 
the Nobel Prize in 1926, he was 
exposed to top-flight physics from an 
early age, and recalled with pride that 
Albert Einstein came to dinner at the 
Perrin home in Paris in 1912. 

His major contributions came in 
Paris in the 1930s, greatly « 
influenced by the work of Irène and 
Frédéric Joliot-Curie. With Pierre 
Auger in 1932 he made some initial 
suggestions on nuclear composition. 
At the famous Solvay Conference in 

1933, attended by all the great 
names, the young Perrin proposed 
the idea of positron emission, but 
more importantly, helped steer 
contemporary thinking towards the 
the modern concept of beta decay. 
Fermi's first 1934 paper on the 
subject acknowledges Perrin's 
suggestion that the neutrino could be 
massless. 

In 1946 he became Professor at the 
Collège de France, where he 
remained until his formal retirement 
in 1972. He was High Commissioner 
of the French Atomic Energy 
Commission from 1951 to 1970. In 

An event at Tel Aviv University celebrated the 

80th birthday of mathematician Naoum 

Nathanovitch Meiman, who recently emigrated 

to Israel from Russia. He has made important 

contributions to mathematical physics, in par

ticular the Pomeranchuk theorem, besides his 

work in pure mathematics. Speakers at the 

event also highlighted his commitment to hu

man rights while he lived in Moscow. 



The distinguished French physicist Francis 
Perrin, who died on 4 July, was also an 
influential figure in early CERN affairs. He is 
seen here, left, making up with Robert Valeur 
(centre) the French delegation at the meeting 
of CERN Council in Geneva in 1954. Right is 
Danish physicist Jacob Nielson. 
(Photo CERN) 

1926 he married Colette Auger, sister 
of Pierre Auger. 

At CERN, he was Vice-President of 
the Council of the provisional Organi
zation in 1952, and his name ap
pears for France on the 1954 docu
ment ratifying the establishment of 
the international Laboratory. He 
served as France's Council delegate 
for fifteen years, from 1955 to 1970, 
and was a member of the Scientific 
Policy Committee for a similarly 
lengthy span, from 1960 to 1975. 

American Center for Physics 

The American Center for Physics, the 
new headquarters of the American 
Institute for Physics (AIP), the 
American Physical Society, and the 
American Association of Physics 
Teachers, will be located in suburban 
Washington DC, where a new 
building will be complete in the fall of 
1993, near the College Park campus 
of the University of Maryland. Many 
activities will be transferred to the 

At the end of May, a Romanian truck trans
ported some five tons of surplus CERN 
equipment, including a VAX computer and 
several PDPs, to Bucharest for the University 
and for the Institute of Atomic Physics. A 
similar load will shortly be sent to the Albanian 
Institute of Nuclear Physics in Tirana. 
(Photo CERN 23.5.92/5) 

new premises, although the AIP will 
retain its publishing centre on Long 
Island, New York, and its marketing 
and advertising offices in New York 
City. 

Meeting 

The First European Workshop on 
Beam Instrumentation and 
Diagnostics for Particle Accelerators 
will be held from 3-5 May 1993 in 
Montreux, Switzerland. Further 
information from the Workshop 
Secretariat: Ch. Parthé, CERN, SL 
Division, 1211 Geneva Switzerland, 
fax +41 22 782 2850, e-mail 
DIPAC@CERNVM. It is intended to 
hold the workshop every two years, 
organized in turn by different 
European accelerator centres. 



D E S Y in Hamburg 
has an opening for a tenured 

Staff Position in 
Theoretical Particle Physics 

Applications should be sent before October 15, 1992 to 

DEUTSCHES ELEKTRONEN-SYNCHROTRON DESY 
Notkestrasse 85, D - 2000 Hamburg 52 

Further information about the position can be obtained from 
Prof. W. Buchmiiller Tel.-Nr. 040 89982424. 

Professor & 
Associate Director for Accelerators, 

National Superconducting Cyclotron 
Laboratory, Michigan State Univesity 

The National Superconducting Cyclotron Laboratory is seeking 
an experienced accelerator scientist to lead its accelerator section. 
The activities of this section include developing concepts for next 
generation nuclear physics accelerators, innovating accelerator 
related nuclear experimental devices, improving performance or 
use of existing NSCL facilities, etc. Michigan State also has an 
accelerator physics Ph.D. program of long standing with a large 
number of graduate students. 

The NSCL has a technical staff of approximately 100, with over 
50 scientists and engineers. It has world leadership stature in the 
superconducting cyclotron area. (The MK500" was the first 
superconducting cyclotron to come into operation, the "K1200" is 
the highest energy cyclotron.) Applicants should have a Ph.D. in 
accelerator physics or a related field and a demonstrated ability to 
generate and develop concepts independently, to do independent 
research, and to plan and execute large projects. Applicants 
should submit a curriculum vitae & the names of three references 
to H. Blosser, Chair, Accelerator Search Committee, National 
Superconducting Cyclotron Laboratory, Michigan State Univer
sity, S. Shaw Lane, East Lansing, MI 48824, USA. 

Applications received by October 1,1992 will receive full consid
eration, but applications and nominations will be received until the 
position is filled. MSU is an affirmative action/equal opportunity 
institution. 

Research Associate: 
Exper imenta l H i g h Energy Physics. 
T h e State Un ivers i ty of N e w York 

at Stony Brook. 
Applications are invited for a postdoctoral research asso
ciate position to work on the design and building of 
theKLOE general purpose detector for the D AONE accel
erator. KLOE is a detector optimized for the study of CP 
violation in K° decays. With the high luminosity ex
pected at the DAONE machine, we wil l also be able to 
study many rare decay modes. The position wil l require 
residency at dei Laboratori Nazionali di Frascati, Frascati, 
Italy. The position offers opportunities for both hard
ware and software activities as the project goes from its 
design stage, thru building and finally to its running 
stage. The position is for one year, typically renewed for 
two additional years (pending continued funding and 
satisfactory performance) at a starting salary of $22,000 to 
a maximum of $35,000 depending on experience. Appli
cation, including vitae and three letters of reference should 
be sent to: Professor Juliet Lee-Franzini, dei Laboratori 
Nazionali de Frascati dell' INFN, CP 13 Via E. Fermi 40, 
1-000444, Frascati, Italy. SUNY at Stony Brook is an affir
mative action/equal opportunity educator and employer. 
AK186. 



Seville 

CERN's participation at the Seville 
Expo '92 World Fair included two 
special events, each highlighting a 
country relatively new to the CERN 
family The first, from 10-12 May, 
featured Israel, which became a 
CERN Observer State last year, and 
the second, on 4-5 June, put the 
spotlight on Finland, a Member State 
since 1990. Each event included 
exhibits of the country's high technol
ogy on CERN's stand in the 
Ambiente '92 hall. 

Israel displayed scientific equipment 
supplied for the OPAL and CERES 
experiments at CERN, together with 
industrial communications and 
computing equipment from 
Phasecom, RAD and IIS, all firms 
which have contributed equipment to 
CERN in the framework of the 
CERN-lsrael cooperation agreement. 

For Finland, a special research and 
technology exhibition was organized 
together with SEFT, the Finnish 
national research institute for high 

energy physics. The major themes 
were semiconductor detector re
search and high speed telecommuni
cations. 
30 September sees the climax of CERN's 
Seville season, the special 'CERN Day of 
Science'. 

San-qiang Qian (San-tsiang Tsien) 
1913-1992 

Outstanding Chinese nuclear 
physicist San-qiang Qian, founder of 
China's nuclear research, died of a 
heart attack on June 28 in Beijing at 
the age of 79, He was a special 
adviser to the Chinese Academy of 
Sciences (CAS), a member of the 
Academic Council of CAS, and the 
honorary chairman of the Chinese 
Association for Sciences and 
Technology. 

Born in 1913, he graduated from 
Qinghua University in 1936. The 
following year he went to France to 
do nuclear research at the Curie 

Laboratory in Paris. After receiving a 
French doctorate in 1940, he 
embarked on a successful research 
career in France and won the Henry 
De Parville Award for Physics at the 
French Academy in 1946. Together 
with his wife Ze-hui He, also a 
famous nuclear physicist, his 
investigations of uranium in 1946-47 
deepened the understanding of 
nuclear fission. 

After returning to China in 1948, he 
actively participated in the 
organization of the Chinese Academy 
of Sciences and its Academic 
Council. He set up the Institute of 
Modern Physics (to become the 
Institute of Atomic Energy), the first 
nuclear research base in China. He 
served as director of the institute for 
28 years and was also appointed as 
deputy minister of the 2nd Machinery 
(later the Nuclear Industry) Ministry in 
1958. A major contribution was to 
help develop his country's nuclear 
research from almost scratch. 

In 1978-85 he was elected CAS 
vice-president, where he worked 
hard to promote international 
scientific collaboration, heading CAS 
delegations to many countries, which 
resulted in numerous collaboration 
agreements. After visiting CERN in 
1978 and the US in 1980, he helped 
to develop exchange programmes in 
high energy physics with Europe and 
the US. This led to the construction 

CERN's participation at the Seville Expo '92 
World Fair included two special events, each 
highlighting a country relatively new to the 
CERN family. The first, from 10-12 May, 
featured Israel, which became a CERN 
Observer State last year. Seen here on the 
CERN stand in the Ambiente '92 hall are (left) 
Giora Mikenberg of the Weizmann Institute 
and the Opal experiment, with Yael Naaman, 
sales manager of the IIS firm. The second 
event, on 4-5 June, put the spotlight on 
Finland, which became a member State in 
1990. 



Members of a Boston/Brookhaven/Comell/ 
Fairfield/Heidelberg/Los Alamos/Novosibirsk/ 
Tokyo/Riken/Yale collaboration standing in 
front of a partially completed storage ring coil 
for an experiment at Brookhaven to measure 
the anomalous magnetic moment of the muon 
(g-2) with unprecedented accuracy. The 
completed apparatus will contain two such 14-
metre diameter superconducting coils 
(September 1991, page 23). 

and operation of the Beijing Electron 
Positron Collider, the first high 
energy accelerator in China. 
In 1985 he became Officier of the 
French Légion d'Honneur. During 
the 1980s he was elected president of 
Chinese Physical Society and 
honorary president of Chinese 
Nuclear Society, among other 
responsibilities, and kept working 
until the last moment of his life. 
Professor Qian had a life-long 
commitement to educate and train 
the younger generations, and many 
of his students now are active in 
various fields of Chinese scientific 
research. 

Mass Spectrum 

Instrumentation specialists LeCroy 
Corp are hosting this year's 
Conference on Instrumentation for 
Time-of-Flight Mass Spectrometry, to 
be held 11-12 November at LeCroy 
headquarters, Chestnut Ridge, New 
York. Contact George Blanar, LeCroy 
Corp, 700 Chestnut Ridge Road, 
Chestnut Ridge, NY 10977-6499, tel 
(914) 578-6012, fax (914) 578-5984. 

From his colleagues 

Laboratory 
correspondents 

A r g o n n e N a t i o n a l L a b o r a t o r y , ( U S A ) 
M. D e r r i c k 

B r o o k h a v e n , N a t i o n a l L a b o r a t o r y , ( U S A ) 
P. Y a m i n 

C E B A F L a b o r a t o r y , ( U S A ) 
S. C o r n e l i u s s e n 

C E R N , G e n e v a , (Sw i t ze r l and ) 
G . F r a s e r 

C o r n e l l Un ive rs i t y , ( U S A ) 
D. G . C a s s e l 

D E S Y L a b o r a t o r y , ( G e r m a n y ) 
P. W a l o s c h e k 

F e r m i Na t i ona l A c c e l e r a t o r L a b o r a t o r y , 
( U S A ) 

J . C o o p e r , J . Ho l t 

G S I D a r m s t a d t , ( G e r m a n y ) 
G . S i e g e r t 

I N F N , ( I ta ly) 

A . P a s c o l i n i 

I H E P , Be i j i ng , (Ch ina ) 
Q i N a d i n g 

J I N R D u b n a , ( U S S R ) 

B. S t a r c h e n k o 

K E K Na t i ona l L a b o r a t o r y , ( Japan ) 
S . I w a t a 

L a w r e n c e B e r k e l e y L a b o r a t o r y , ( U S A ) 
B. F e i n b e r g 

L o s A l a m o s N a t i o n a l L a b o r a t o r y , ( U S A ) 
O . B. v a n D y c k 

N o v o s i b i r s k , Ins t i tu te , ( U S S R ) 
V. B a l a k i n 

O r s a y L a b o r a t o r y , ( F r a n c e ) 
A n n e - M a r i e L u t z 

PSI L a b o r a t o r y , (Sw i t ze r l and ) 
R. F r o s c h 

R u t h e r f o r d A p p l e t o n L a b o r a t o r y , (UK) 
J a c k y H u t c h i n s o n 

S a c l a y L a b o r a t o r y , (F rance ) 
E l i s a b e t h L o c c i 

I H E P , S e r p u k h o v , ( U S S R ) 
Y u . R y a b o v 

S t a n f o r d L i nea r A c c e l e r a t o r C e n t e r , ( U S A ) 
M. R i o r d a n 

S u p e r c o n d u c t i n g S u p e r Co l l ide r , ( U S A ) 
N. V . B a g g e t t 

T R I U M F L a b o r a t o r y , ( C a n a d a ) 
M . K. C r a d d o c k 



UNIVERSITAT HAMBURG 

Im Rahmen eines Kooperationsvertrages zwischen der 
Universitàt Hamburg und dem Deutschen Elektronen-
Synchrotron DESY suchen wir zum baldigen Eintritt eine(n) 

Wissenschaftliche(n) Mitarbeiter(in) 
promovierte(r) Physiker(in) 

Der (die) Bewerber (in) soli an verantwortlicher zentraler 
Stelle beim Betrieb und Ausbau des H1 -Detektors mitwirken 
und insbesondere die Arbeiten und Beitràge mehrerer 
externer Institute koordinieren. Er (sie) soil fur die Kalibration 
von Detektoren und deren permanente Ùberwachung 
verantwortlich sein. 

Wir erwarten eine abgeschlossene Hochschulausbildung, 
Promotion in Physik und mehrjàhrige Berufserfahrung auf 
dem Gebiet der experimentellen Hochenergiephysik, 
insbesondere Erfahrungen beim Bau von Detektoren. 
Die Stelle ist unbefristet. 

Schwerbehinderte werden bei gleicher Eignung bevorzugt 
berucksichtigt. 
Schriftliche Bewerbungen sind zu riehten an 

Universitàt Hamburg 
Personalreferat 331.8 
Moorweidenstrasse 18 
D - 2000 Hamburg 13 
Tel. 049 40 4123 4415. 

Division Head 
Research Division 
T h e R e s e a r c h D i v i s i on a t F e r m i N a t i o n a l A c c e l e r a t o r 
L a b o r a t o r y p l a y s a v i ta l ro le in p l a n n i n g a n d i m p l e m e n t i n g 
t h e r e s e a r c h p r o g r a m at t h e L a b o r a t o r y . Cu r ren t l y , a n 
o p p o r t u n i t y is a v a i l a b l e fo r a n i nd i v idua l w i t h sc ien t i f i c a n d 
t e c h n i c a l m a n a g e m e n t e x p e r i e n c e to p r o v i d e l e a d e r s h i p t o 
th i s D i v i s i o n . T h i s is a key s e n i o r a p p o i n t m e n t w i t h i n t he 
L a b o r a t o r y o r g a n i z a t i o n . 

R e p o r t i n g to t h e L a b o r a t o r y D i rec to r , th i s pos i t i on is re
s p o n s i b l e fo r t h e p l a n n i n g , R & D , c o n s t r u c t i o n , o p e r a t i o n 
a n d m a i n t e n a n c e of t h e co l l i de r d e t e c t o r s , f i xed t a rge t 
d e t e c t o r s a n d f i x e d t a rge t b e a m l ines ; f i nanc ia l m a n a g e 
m e n t of t h e d i v i s i o n ; h u m a n r e s o u r c e p r o g r a m s ; re i n fo r ce 
m e n t of u n i v e r s i t y / F N A L re la t i ons ; c o n t r i b u t i o n s to P A C 
d e l i b e r a t i o n s ; a n d s e r v i n g o n a d v i s o r y c o m m i t t e e s . A P h . D . 
in H i g h E n e r g y P h y s i c s , a n d a b a c k g r o u n d in e x p e r i m e n 
ta l p h y s i c s a n d / o r a c c e l e r a t o r p r o g r a m pa r t i c i pa t i on a re 
r e q u i r e d , a s is t h e ab i l i ty to m a k e e f fec t i ve v e r b a l a n d wr i t 
t e n p r e s e n t a t i o n s . 

L o c a t e d in a l a rge , c a m p u s - l i k e se t t i ng 4 0 m i l es w e s t of 
C h i c a g o , F e r m i l a b wi l l p r o v i d e a n a t t rac t i ve s a l a r y a n d 
e x c e l l e n t b e n e f i t s p r o g r a m . Fe r c o n s i d e r a t i o n , p l e a s e s e n d 
y o u r r e s u m e t o : Mr . K e n S t a n f i e l d , C h a i r S e a r c h 
C o m m i t t e e , F e r m i N a t i o n a l A c c e l e r a t o r L a b o r a t o r y / 
C C 9 9 2 , P .O. B o x 5 0 0 , B a t a v i a , IL 6 0 5 1 0 - 0 5 0 0 . E q u a l 
O p p o r t u n i t y E m p l o y e r M / F / D . 

Fermilab 

ISTITUTO NAZIONALE Dl FISICA NUCLEARE 
(I.N.F.N.) 

Post-doctoral fellowships for non Italian 
citizens in the following research areas : 

Theoretical Physics (n.8) 
Experimental Physics (n.14) 

Appl icat ions are invited for one year fe l lowships, wh ich will start before 
November 1993. 

Fel lowships are in tended for young post -graduates (candidates should 
not be more than 35 years of age at the t ime of appl icat ion). 

Each fe l lowship is granted for one year, and may be extended for a 
second year. 

The annual gross salary is lit. 30 ,000,000, plus travel expenses for a 
return trip f rom home Institution to I.N.F.N. Sect ion or Laboratory. 

Candidates should submi t an appl icat ion form and a statement of their 
research interest, including three letters of reference. 

Appl icat ions should reach I.N.F.N. not later than September 3 0 , 1 9 9 2 . 

The successful appl icants may carry on their research at any of the 
fol lowing laborator ies and sect ions of I.N.F.N. : 

National Laborator ies of Frascat i (Rome) , Nat ional Laborator ies of 
Legnaro (Padova) , Nat ional Southern Laborator ies (Catania) and 
National Gran Sasso Laboratory (L 'Aqui la). 

INFN Sect ions in the universi t ies of : 

Tur in , Milan Padua, Genoa , Bologna, Pisa, Rome "La Sapienza" , Rome 
II, Naples, Catania, Tr ieste, F lorence, Bar i , Pavia, Perugia, Ferrara, 
Cagl iar i , Lecce and Nat ional Institute for Health (Rome) . 

Enquir ies, requests for appl icat ions fo rms, and appl icat ion should be 
addressed to : 

Fellowship Service - Personnel Office, 

Istituto Nazionale di Fisica Nucleare (INFN) 

Casella Postale 56 -100044 FRASCATI (ROMA) 

Experimental Physicist (Software) 
Physics Research Staff Position 

The Continuous Electron Beam Accelerator Facility (CEBAF) is a 
4 GeV high intensity (200 micro amp), high duty-factor electron 
accelerator under construction in Newport News, VA. We invite 
applications for the position of Software Coordinator for Hall B. 
Duties will involve coordination and active participation in the 
development and implementation of the on-line acquisition and 
analysis software for the CEBAF Large Acceptance Spectrometer 
(CLAS). This will require working with the Hall B software 
group, interacting with the hardware groups responsible for 
building various components of CLAS, and working closely with 
the CEBAF-wide data acquisition group. The qualified candidate 
should have a Ph.D. in Experimental Nuclear or Particle Physics 
plus three years of experience in the design and implementation 
of on-line software for high data-rate experiments, or an equiva
lent combination of education, training, and specific experience 
related to this position. Experience with large acceptance 
detectors, for example, at a high-energy collider is especially 
desirable. Demonstrated in-depth experience with real-time 
development on Unix platforms and the ability to coordinate and 
participate with a scientific team is required. Salary is commen
surate with working experience and educational background and 
includes a comprehensive benefits package. Interested candidates 
should send a curriculum vitae and arrange for three letters of 
recommendation to CEBAF, ATTN: Employment Manager, 
1200 Jefferson Avenue, Newport News, VA 23606, USA. 
Specify position number PR2119 and job title when applying. 
To insure consideration, applications should be received before 
October 9,1992. 

CEBAF is an Equal Opportunity, Affirmative Action Employer. 

The Continuous Electron Beam Accelerator Facility 
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Faculty Opening in Physics 
University of California 

at Berkeley 

Universitat Heidelberg 

Am INSTITUT FUR HOCHENERGIEPHYSIK 
ist zum 01. April 1993 die Stelle eines/r 

WISSENSCHAFTLICHEN ASSISTENTEN/IN 
im Beamtenverhâltnis auf Zeit (C 1) 

zu besetzen. 
Eine vorzeitige Einstellung als Wiss. Angestellte/r (BAT 
Ha) ist erwunscht. 
Voraussetzung : Qualifizierte Promotion 

Das Aufgabengebiet umfasst Lehre und Forschung auf 
dem Gebiet der experimentellen Hochenergiephysik. Die 
Beteiligung an der Analyse tief-inelastischer Elektron-
Proton-Wechselwirkungen im HI Experiment bei HERA 
sowie eine aktive Mitarbeit beim HI Upgrade Programm 
werden erwartet. Erfahrungen auf den Gebieten der 
Datenanalyse auf UNIX Workstations und/oder der 
Instrumentierung von Hochenergiephysik Experimenten 
(Kalorimetrie) wâren von Vorteil. 

Bewerbungen mit den iiblichen Unterlagen sind bis zum 
15. Oktober 1992 zu richten an : 

Professor Dr. K. Meier, Institut fur 
Hochenergiephysik, Schrôderstrasse 90, D • 

Heidelberg. 
6900 

Schwerbehinderte werden bei gleicher Eignung 
vorranging eingestellt. 

f 

The Physics Department of the University of California 
at Berkeley, pending budgetary approval, intends to 
make one more faculty position appointment(s) at the 
tenure-track assistant professor level effective July 1, 
1993. In exceptional circumstances appointment at a 
more senior level will be considered. We encourage 
applications from both theorists and experimentalists in 
condensed matter physics (including low temperature 
physics), astrophysics and space physics, particle phys
ics, plasma physics and non-linear dynamics, and newly 
emerging subfields of physics. 

Please send a curriculum vitae, bibliography, statement 
of research interests, and a list of references to Professor 
Herbert Steiner, Chairman, Department of Physics, 
Berkeley, California 94720, USA, before November 
13,1992. Applications submitted after foe deadline will 
not be considered. The University of California is an 
Equal Opportunity/Affirmative Action Employer. 

How to visit CERN 

Comment visiter le CERN 

Organized visits take place only on Saturdays, at 9.30 a.m., 
and/or 2.30 p.m. The visits last about three hours and are free. 
The minimum age limit is 16 years. 

Les visites commentées ont lieu seulement le samedi, à 9 h. 30 
et/ou à 14 h. 30. Elles durent environ trois heures et sont 
gratuites. La limite d'âge minimum imposée est de seize ans. 

Please write or call: CERN 
Ecrire ou téléphoner: Visits Organization / Organisation des visites 

1211 GENEVA 23 Switzerland 
Tel. 022/767 84 84 
Telex 419 000 CER 



HIGH POWER AND SUPER-HIGH POWER WAVEGUIDE AND COAX NETWORKS 

BROAD BAND SUPER-HIGH POWER, 
HIGH VACUUM HYBRIDS 

WAVEGUIDE DIRECTIONAL 
INSTRUMENTATION COUPLERS 

COAX D.C. BREAKS 

HIGH POWER ABSORPTIVE FILTERS 

PHASE SHIFTER/ 
IMPEDANCE MATCHERS 

COAXIAL LINE DIRECTIONAL 
INSTRUMENTATION COUPLERS 

^33 
WAVEGUIDE D.C. BREAKS 

MAGIC TEES 

NOW THERE'S A HIGH POWER 
RF WAVEGUIDE AND COAX 
COMPONENTS COMPANY WITH 
THE KNOW-HOW TO DELIVER 
COMPLETE SOLUTIONS... 

• COAXIAL LINE 
• WAVEGUIDE W R - 9 0 - W R - 2 3 0 0 
• HYBRIDS 
• PHASE SHIFTERS 
• IMPEDANCE MATCHERS 
• DIRECTIONAL INSTRUMENTATION 

COUPLERS 
• HIGH-ORDER MODE FILTERS 
• D C BREAKS 
• ULTRA-HIGH VACUUM NETWORKS 
•TEES 
• POWER DIVIDERS 
• PRECISION MICROPROCESSOR-

BASED RF INSTRUMENTATION 
AND CONTROL SYSTEMS 

RFT RF TECHNOLOGIES 

CORPORATION — 

238 GODDARD ROAD 
LEWISTON, ME 04240 

TEL: (207) 777-7778 
FAX: (207) 777-7784 
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P h o t o - E m i s s i v e T e c h n o l o g y 

INTENSIFIED CCD CAMERAS 

X-ray, Particles, VUV, UV, Visible and I R 
Photek manufacture image intensifiera with a wide range of 
photocathodes, input windows and micro channel plates to match 

custom requirements. 
These can be coupled to a range of CCD camera modules for fast 
gated and high resolution systems to suit your exact requirements. 

For further details, please contact: 
PHOTEK LIMITED 

26 Castleham Road, St Leonards-on-Sea 
East Sussex TN38 9NS ENGLAND 
Tel: (0424) 8S0S5S Fax: (0424) 850051 

. E x p e r i e n c e 

: r o l y t i c T i l t S E N S O R S 

G+G 
Technics AG 
Leimenweg 4 
CH-4419 Lupsingen 
Switzerland 
Tel. 061/911 90 66 
Tel. 061 /811 24 25, Fax 061 /811 24 26 
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BETTER 

RESULTS 

IN 
RESEARCH 
AND 
DEVELOPMENT 

F.u.G. Elektronik GmbH 
FlorianstraRe 2 
D-8200 Rosenheim 

Tel. 08031/81093 
Fax 08031/81099 

POWER SUPPLIES 
UP TO 
150 KV 

90 TYPES 
EX STOCK 

MANY 
OPTIONS 

LOW 
AND 

HIGH 
VOLTAGE 

• • # *. 

ASK FOR OUR CATALOGUE 

Radiation Shielding 
with Lead 

We supplied the shieldings for: 

• the LEP-ring at CERN, Geneva, made of lead with metal
lic bonding to the aluminium chambers 

• the HERA-ring at DESY, Hamburg, made of lead profiles 
and components which were placed on the copper 
chambers. 

Lead-lined chambers for LEP-ring, CERN 

Apparatebau Goslar 
GmbH & Co KG 
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Essential reading when 
you need a high voltage 

power supply 

When you need a high voltage power 
supply, there's only one place to look; our 
new shortform catalogue contains our range 
of custom and off the shelf standard products 
and accessories ranging from 100V to 300kV 
at up to 60kW, more than enough for most 
applications. And standard products can be 
delivered within a week! 

Custom configured PSUs in weeks. If a 
standard product won't do, we'll deliver 
modified standard products in around half 
the time you'd usually expect through the use 
of modular design and our adaptive 
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• F I E L D E M I S S I O N G U N S 

engineering expertise^ 
All this backed up 
by the renowned 
quality and reliability of 
the Brandenburg range of 
power supplies and accessories. 

Call us now for further details or a copy of 
our new catalogue. 

Astec High Voltage 
A Division of Astec Europe Limited 
High Street, Stourbridge, 
West Midlands DY84PG England. 
Tel: 0384 393737 Fax: 0384 3735 l l 

<////> 
A S T E C the s o u r c e for b r a n d e n b u r g 
Distributors: UK: 0246 455946 GERMANY: 089/14 90 02-20 FRANCE: 1 45 47 15 95 US: 508-881-8407 

• S P E C T R O P H O T O M E T R Y • G A S C H R O M A T O G R A P H Y • 
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P R O J E C T I O N D I S P L A Y S 
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N o T r a p p e d V o l u m e , 
N o C o n t a m i n a n t s , 

N o H a s s l e s , 
No O-ring. 

C o n v e n t i o n a l o - r i n g sea led 
v a c u u m valves can t r a p c o n 
taminants i n the space u n d e r the 
seal, c o n t a m i n a t i n g the U H V 
envi ronment . They also have m u l 
t i p l e seal l ines , a n d c h a n g i n g the 
o- r ing can damage the sealing plate, 
l e a d i n g to leaks a n d u n p l a n n e d 
d o w n t i m e . T h e r e f o r e , V A T deve l 
oped the patented V A T O N seal. 

V A T O N seals are v u l c a n i z e d 
d i rec t ly to the seal ing p la te , creat
i n g a t igh te r , c leaner a n d l o n g e r 
last ing seal, to protect a n d enhance 
the U H V e n v i r o n m e n t . W i t h 

V A T O N , there's n o o - r ing twis t ing, 
pu l l i ng -ou t , o r rep lacement error. 

E l im ina te po ten t i a l o - r i ng hassles 
a n d choose f r o m a var ie ty o f gate 
valves designed specifically fo r U H V . 
Or, f o r o the r app l i ca t ions , choose 
economica l a l u m i n u m o r stainless 
steel a l te rna t i ves f e a t u r i n g o t h e r 
innovat ive technologies. 

C a l l us today, a n d le t V A T h e l p 
op t im ize your vacuum system. 

Conventional 
o-ring seal 

VATON seal 

VAT Vakuumvenfile AG 
CH-9469 Haag, Switzerland 
Tel 085/70161 
Fax 085/74830 



Anywhere science goes, BURLE 
photomultipliers take the lead. 

From 450 kilometers above 
the earth, NASA's Gamma Ray 
Observatory is increasing our 
understanding of the universe. 
And on three of its telescopes, 
BURLE photo-
multiplier 
tubes are the 

^primary 
components / 
for gamma radiation detection. 

BURLE photomultipliers ; 

have been an integral part of 
space science for years, and 
they'll be.onboard the Mars 
Probe in 1994. Back on earth, 
they're used in high-energy 
physics experiments (including 

many planned for the SSC), 
calorimeter experiments, 
geophysical exploration and 
medical analytical systems. 

If your science calls for 
photomultiplier 
tubes, let BURLE 
help you take the 
lead. For more 
information, call us 

today in the United States at 
1-800-827-8823. In Europe, 
44-93-276-5666. 

B U R L E 
ELECTRON TUBES 

Photo: NASA 
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all stainless steel 
OPEN DEWARS 

0,5 - 1 - 2 - 3 - 6 1 
for experiments, storage, transportation 

double wall stainless steel * permanent high 
vacuum insulation * optional cork or s.s. lids 
* temperature range 20 to 520 K * 
European distributor: Dr. Ing. N. Eber & Co., 
CH-8103 Unterengstringen, Switzerland 
Tel: (01) 750 55 72 - Fax: (01) 750 55 81 

Several national distributorships open! 
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C E R N C o u r i e r , S e p t e m b e r 1 9 9 2 

DATA ACQUISITION 
Setting the New Standard in PC Data Acquisition 

AT-MIO-16F-5 Hardware 
• PC AT plug-in data acquisition board 
• 200 ksamples/sec with 12-bit 
resolution at gains up to 100 

• True self-calibration 
• RTSP bus for multiboard 
synchronization 

• Software-configurable 

NI-DAQ Software 

• Driver for programming under DOS 
and Windows 
- Included with board 

• Over 100 comprehensive high-level 
I/O routines, data and buffer 
manager, and resource manager 

• Includes DAQWare™ 
Getting-Started Software 

Call for Free 1992 Catalog 

kfTT NATIONAL i * INSTRUMENTS® 
is the Instrument ® 

U.S. Corporate Headquarters 
6504 Bridge Point Parkway 
Austin, TX 78730-5039 
Tel: (512)794-0100 

(800)433-3488 
(U.S. and Canada) 

Fax: (512)794-8411 

Call for Free DAQ Designer" Software 
Branch Offices 
AUSTRALIA 03 879 9422 • BELGIUM 02 757 00 20 
CANADA 519 622 9310 • DENMARK 45 76 73 22 
FRANCE 1 48 65 33 70 • GERMANY 089 714 50 93 
ITALY 02 48301892 • JAPAN 03 3788 1921 
NETHERLANDS 01720 45761 • NORWAY 03 : 
SPAIN 91 896 0675 • SWEDEN 08 98 49 70 
SWITZERLAND 056 27 00 20 • U.K. 0635 523545 

Product names listed are trademarks of their respective manufacturers. Company names listed are trademarks or trade names of 
their respective companies. © Copyright 1992 National Instruments Corporation. All rights reserved. 



XP1704 
At mm m m MM. I i * 

$24 a channel and no cooling 
Ninety-six channels at a time, and with less than in one compact tube. Matched channel gains an 
5% crosstalk. Taking PMT spatial resolution to new transit times produce an exquisite signal-mosaic, 
heights, the XP1700 family combines 64 or 96 ten- And input-fibre multiplexing can reduce the 
stage foil multipliers with long-life CuBedynodes cost of tracking low-occupancy events. 

* f o r 1 0 6 c h a n n e l s 

p o t t e d t y p e s a v a i l a b l e 
+ s c a n n e d b y a 5 0 j x m l i g h t s p o t 

P h i l i p s P h o t o n i c s 
F - 1 9 1 0 6 B r i v e , F r a n c e 
T e l . + 3 3 5 5 8 6 3 7 5 7 
F a x . + 3 3 5 5 8 6 3 7 7 3 

Philips Photonics 

Still setting the standard 

PHILIPS 


