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Israel supplied innovative Thin-Gap
Chambers
for the endcap presampler and pole tip
calorimeter of the Opal experiment at CERN's
LEP electron-positron collider. Preparations in
the early 1980s for the experimental pro
gramme at LEP was the signal for Israeli
researchers to mount a concerted effort and
contribute to one of the LEP experiments Opal - at a level comparable to that of major
nations.

mental particle physics and avoid
what they perceive as concomitant
heavy spending.
The report recommended that
national experimental particle physics
should maintain its current pattern,
with active research all over the
country reinforced by a skeleton of
larger groups in major research
centres. However for graduate
teaching the report concluded there
should be more coordination be
tween the universities and the poly
technic schools.
The report also recommended a
more central approach to the con
struction of heavy equipment, point
ing to a special role which could be
played by PSI (in the same way that
the Rutherford Appleton Laboratory
in the UK acts as a staging post for
the UK CERN effort).
Relations between Switzerland and
CERN are excellent and clearly
benefit from proximity. Switzerland
has a strong industrial basis in
several areas of key interest to
CERN, including mechanical and
electrical engineering, electronics
and microtechnics. Several small
Swiss companies have benefited
from fruitful technological transfers,
and CERN has been an important
influence behind the establishment in
Geneva of European centres for
several international concerns.
Switzerland's annual CERN contri
bution is 39.1 million Swiss francs,
representing 4.17% of the Organiza
tion's budget. In return, Swiss indus
try receives CERN contracts worth
6.46 times this amount, not counting
industrial support services and
energy. This high return on invest
ment on one hand reflects the wis
dom of those Swiss founding fathers
who first proposed Geneva as a
home for the Laboratory. On the
other hand this return has in recent
years come under scrutiny by more
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distant Member States vying for
CERN contracts.
In addition to the Swiss CERN
subscription, there is annual funding
of 20 MCHF for specific experiments
and projects. As a Host State,
Switzerland has also made repeated
generous special contributions,
especially for CERN buildings and
infrastructure, and under the terms of
the motion approved by Council in
December (January/February, page
1) will make a special contribution
towards the construction of CERN's
new LHC proton-proton collider.

CERN and Israel
srael (along with the US, Japan,
Canada, the Russian Federation
and India) is one of the CERN nonMember State nations targeted for
substantial future participation in
CERN's experimental programme, in
particular for the LHC proton collider
to be built in the 27-kilometre LEP
tunnel and which was formally
approved by CERN Council in
December (January/February, page 1).
In keeping with their illustrious
scientific traditions, Israeli experi
mental physicists have collaborated
in experiments at many of the world's
major high energy Laboratories Brookhaven, Fermilab and SLAC in
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the US, and in Europe, DESY,
Hamburg, as well as CERN. How
ever CERN, as the geographically
closest major Laboratory (as well as
the largest), plays a special role for
Israeli scientists.
At CERN, the advent of prepara
tions in the early 1980s for the
experimental programme at the LEP
electron-positron collider was the
signal for Israeli researchers to
mount a concerted effort and contrib
ute to one of the experiments - Opal at a level comparable to that of major
nations. This allowed Israeli teams to
participate fully in the planning and
construction phase of this branch of
Big Science.
Underlining this commitment, and to
coordinate the various national
agencies involved in this aspect of
Big Science, in 1983 the Israel
Commission for High Energy Physics
(ICHEP) was formed. It is currently
chaired by David Horn of Tel Aviv.
The initial ICHEP/CERN contract
established the official CERN/lsrael
link under which, in the short-term,
teams from three major research
centres - the Weizmann Institute, TelAviv University, and Haifa's Technion
- contributed to Opal, as the flagship
experiment, while providing a frame
work for longer-term collaboration.
(At CERN, Israeli physicists also
participate in the NA45 heavy ion
experiment and the NA47 Spin Muon
Collaboration - SMC.)
Opal groups some 320 scientists
from 32 research centres in eight
countries, and includes a 21-strong
Israeli contingent. Their 'national'
contribution was to construct poletips for the hadron calorimeters and
end-cap presamplers, at an esti
mated cost of 1.6 million Swiss
francs, including the cost of technical
support at and for home institutes.
The Israeli teams are led by Jacques
Goldberg from the Technion, Gideon
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Alexander from Tel Aviv and Giora
Mikenberg from the Weizmann
Institute.
This work involved the development
of the 'thin-gap' chamber technique
(TGC - very thin wire chambers
operating in a saturated mode) which
will go on to play an important role in
ongoing projects, including the LHC
programme.
In 1990, CERN/lsrael links were
consolidated with the signing of a
new collaboration agreement follow
ing which the country was granted
Observer status at CERN Council.
This led less than a year later to a
financial protocol under which Israel
contributed 17% of the current full
membership contribution. This
protocol, renewed in 1993, stipulates
that 15% of this contribution to CERN
is in cash (from the Ministry of
Science, mainly earmarked for a
programme of Fellowships) and the
remaining 85% in kind (supplied by
the Ministry of Trade and Industry).
With the door opened, Israeli
industry went on to supply equipment
worth more than 2.7 million Swiss
francs to CERN (mostly covered by
the financial protocol arrangement)
and including high technology areas

like transmission equipment (optical
and electronic), beryllium pipes,
aqueous cleaning systems, electron
ics, semiconductors, power supplies,
voice mail,
A useful visiting card
for the European market, this work is
highly valued in Israel.
For LHC, experiments will be bigger
than Opal, and the nation's contribu
tions (to the proposal for the ATLAS
detector) will need to be rescaled.
This will be negotiated during the
year. As well as applying Thin-Gap
chamber technology to LHC detec
tors, Israel could also become
involved in cryogenics for the LHC
superconducting magnet infrastruc
ture.
As well as at CERN, Israel is also
very visible at the DESY Laboratory,
Hamburg, where Weizmann and Tel
Aviv scientists work on the Zeus
detector at the HERA electron-proton
collider. It is envisaged that this effort
will gradually be phased into the LHC
effort at CERN.
At the dedication of the Weizmann Institute
Physics Building, May 1958 - left to right
Meyer Weisgal (who subsequently
became
Institute President), Niels Bohr and J. Robert
Oppenheimer.
(Photo Ben-Zvi, Rehovot, Israel)
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Israel and modern
science

S

cience has always been an
important part of Jewish culture,
and this has already become woven
into the traditions of the State of
Israel. Chemist Chaim Weizmann
became the first President of Israel
when the state was created in 1948.
During the First World War,
Weizmann had risen to fame in the
UK after his discovery of a vital
process for synthesizing acetone
needed in explosives manufacture.
He was also the first president of the
internationally-renowned
research
institute in Rehovot, south of Tel
Aviv, which bears his name. At this
institute, Amos de Shalit and Igal
Talmi are among the names which
have made significant contributions
to fundamental physics. On
Weizmann's death in 1952, Albert
Einstein turned down the invitation to
succeed him as the young nation's
President.

monitor

an immigrant from Italy, made pio
neer contributions to the mathemat
ics of the symmetries underlying
nuclear interactions. In more recent
years, another pioneer symmetry
theorist, Yuval Ne'eman, has led a
burgeoning physics centre in Tel
Aviv.
Israel was among the founding
members of the European Molecular
Biology Laboratory in 1964, as well
as having made significant contribu
tions to the experimental
programme
at CERN. Israel is also a member of
the European Physical Society.

External
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IHEP, Beijing, (China)
Qi Nading
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B. Starchenko
KEK National Laboratory, (Japan)
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Lawrence Berkeley Laboratory, (USA)
B. Feinberg

The Hebrew University in Jerusa
lem and the Technion in Haifa were
both founded in the 1920s. It was at
the Hebrew University that G. Racah,

Los Alamos National Laboratory, (USA)
C. Hoffmann
Novosibirsk, Institute, (Russia)
S. Eidelman
Orsay Laboratory, (France)
Anne-Marie Lutz
PSI Laboratory, (Switzerland)
R. Frosch
Rutherford Appleton Laboratory, (UK)
Jacky Hutchinson
Saclay Laboratory, (France)
Elisabeth Locci
IHEP, Serpukhov, (Russia)
Yu. Ryabov
Stanford Linear Accelerator Center, (USA)
M. Riordan
TRIUMF Laboratory, (Canada)
M. K. Craddock

Scientist and statesman - Chaim
first President of Israel and of its
Institute.
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RF Engineer
(Position #AR3120)
CEBAF, located in Newport News, VA, is a world-class scientific laboratory centered around a high-intensity,
continuous wave electron beam, which provides a unique capability for nuclear physics research.
CEBAF is seeking an RF Engineer to assume responsibility for the design, development, and implementation of
various subsystems of the RF system. Designs may include RF and microwave systems for both controls and
diagnostics. Incumbent will develop system specifications based on requirements, documentation, CEBAF, and
industry standards; provide job direction to junior engineers and technicians; communicate with accelerator
physicists and other engineers to improve performance of the RF system; and ensure that designs and requirements
comply with the guidelines of the CEBAF EH&S policies. Other duties may include test and measurement of the RF
system, design of portable RF pulser, upgrade of existing RF control components, design of RF control system for
an FEL driver, provide engineering support for klystron test-stand, and design of receivers for accelerator diagnostics.
To qualify, you must have a BS Degree in Electrical Engineering (MS preferred) and 5 to 15 years of applicable
experience. Incumbent must have a thorough background in RF and microwaves and have a working knowledge in
at least two of the following areas; linear systems and controls, high voltage, or electronic instrumentation. A working
knowledge of accelerator physics is highly desirable. Must be able to demonstrate continuous technical growth
through education, publications, or patents.
The starting annual salary range will be $47,400 - $74,200. We are located near Colonial Williamsburg and the
Chesapeake Bay.
For prompt consideration, please send resume and salary history to: CEBAF, ATTN: Employment Manager, 12000
Jefferson Avenue, Newport News, VA 23606 USA. Please specify position number and job title when applying.
Proud to be An Equal Opportunity, Affirmative Action Employer
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participate fully in the planning and
construction phase of this branch of
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Underlining this commitment, and to
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experiment, while providing a frame
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RF Engineer
(Position #AR3120)
CEBAF, located in Newport News, VA, is a world-class scientific laboratory centered around a high-intensity,
continuous wave electron beam, which provides a unique capability for nuclear physics research.
CEBAF is seeking an RF Engineer to assume responsibility for the design, development, and implementation of
various subsystems of the RF system. Designs may include RF and microwave systems for both controls and
diagnostics. Incumbent will develop system specifications based on requirements, documentation, CEBAF, and
industry standards; provide job direction to junior engineers and technicians; communicate with accelerator
physicists and other engineers to improve performance of the RF system; and ensure that designs and requirements
comply with the guidelines of the CEBAF EH&S policies. Other duties may include test and measurement of the RF
system, design of portable RF pulser, upgrade of existing RF control components, design of RF control system for
an FEL driver, provide engineering support for klystron test-stand, and design of receivers for accelerator diagnostics.
To qualify, you must have a BS Degree in Electrical Engineering (MS preferred) and 5 to 15 years of applicable
experience. Incumbent must have a thorough background in RF and microwaves and have a working knowledge in
at least two of the following areas; linear systems and controls, high voltage, or electronic instrumentation. A working
knowledge of accelerator physics is highly desirable. Must be able to demonstrate continuous technical growth
through education, publications, or patents.
The starting annual salary range will be $47,400 - $74,200. We are located near Colonial Williamsburg and the
Chesapeake Bay.
For prompt consideration, please send resume and salary history to: CEBAF, ATTN: Employment Manager, 12000
Jefferson Avenue, Newport News, VA 23606 USA. Please specify position number and job title when applying.
Proud to be An Equal Opportunity, Affirmative Action Employer
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