CERN COURIER




Laboratory correspondents:

Argonne National Laboratory, USA
W. R. Ditzler

Brookhaven National Laboratory, USA
N. V. Baggett

Cornell University, USA
N. Mistry

Daresbury Laboratory, UK
V. Suller

DESY Laboratory, Fed. Rep. of Germany
P. Waloschek

Fermi National Accelerator Laboratory, USA
R. A. Carrigan

KfK Karlsruhe, Fed. Rep. of Germany
M. Kuntze

GSI| Darmstadt, Fed. Rep. of Germany
H. Prange

INFN, ltaly
M. Gil§liarelli Fiumi

Institute of High Energy Physics,

Peking, China
Tu Tung-sheng

JINR Dubna, USSR
V. Sandukovsky

KEK National Laboratory, Japan
K. Kikuchi

Lawrence Berkeley Laboratory, USA
W. Carithers

Los Alamos National Laboratory, USA
0. B. van Dyck

Novosibirsk Institute, USSR
V. Balakin

Orsay Laboratory, France
Anne-Marie Lutz

Rutherford Laboratory, UK
J. Litt

Saclay Laboratory, France
A. Zylberstejn

SIN Villigen, Switzerland
G. H. Eaton

Stanford Linear Accelerator Center, USA
L. Keller

TRIUMF Laboratory, Canada
M. K. Craddock

Copies are available on request from:
Federal Republic of Germany —
Frau G. V. Schlenther
DESY, Notkestr. 85, 2000 Hamburg 52
Italy —
INFN, Casella Postale 56
00044 Frascati
Roma
United Kingdom —
Elizabeth Marsh
Rutherford Laboratory, Chilton, Didcot
Oxfordshire OX11 0QX
USA/Canada —
Margaret Pearson
Fermilab, P. O. Box 500, Batavia
lllinois 60510
General distribution —
Monika Wilson
CERN, 1211 Geneva 23, Switzerland

CERN COURIER is published ten times yearly
in English and French editions. The views
expressed in the Journal are not necessarily
those of the CERN management.

Printed by: Presses Centrales S.A.
1002 Lausanne, Switzerland

Published by :

European Organization for Nuclear Research
CERN, 1211 Geneva 23, Switzerland

Tel. (022) 83 6111, Telex 23 698

(CERN COURIER only Tel. (022) 83 41 03)
USA: Controlled Circulation

Postage paid at Batavia, lllinois

94

CERN COURIER

International Journal of the High Energy Physics Community

Editors: Brian Southworth, Gordon Fraser, Henri-Luc Felder (French
edition) / Advertisements: Micheline Falciola / Advisory Panel: M. Jacob
(Chairman), U. Amaldi, K. Hiibner, E. Lillestgl

VOLUME 22 N°3 APRIL 1982
Around the Laboratories
KEK: Looking forward after tenyears . . ... ... ......... 95

Japanese National Laboratory celebrates its first decade with
ground-breaking for the new TRISTAN machine

BROOKHAVEN: ISABELLE magnets . . . . .. .. ... ... .... 96
More progress with new superconducting magnet design

DESY : HERA prototype coil successfully tested . . . . . . ... ... 97
Designing magnets for proposed electron-proton scheme

BERKELEY/STANFORD : TPCrollsin . . . . . . .. ... ... .... 98
New detector at PEP electron-positron ring

CERN: New beam dump/Teéts of liquid argon hybrid detector/ACCU

foraction . . . . . .. L 929
New wave neutrino experiments/New techniques promise
well/Users’ platform

FERMILAB : Prompt forward muons/Experimental programme/Follow-

ingupsilon . . ... 102
Searching for hidden charm/Broad overview/Big new experi-
ment

STANFORD: Measuring the charm lifetime . . . . . . . ... ... .. 105

CERN: Electronic charm lifetime . . . . . .. .. .. ... ... .... 106
Two studies of charm lifetimes

LOS ALAMOS: Proposed neutrino facility . . . .. ... ... .. .. 107
Exploiting new proton storage ring

Pan American physics . . . . . . . ... ... oo 108
Ideas for extending international collaboration

People and things . . . . . . . . .. .. .. ..o 110

Cover photograph: Assembly at Brookhaven of a prototype superconduct-
ing magnet for the proposed ISABELLE collider. While the provisional funding
picture is still cloudy (see page 111), magnet development work forges
steadily ahead (see page 96). (Photo Brookhaven)

CERN Courier, April 1982



Around the Laboratories

KEK Director General T. Nishikawa breaks
ground for the new TRISTAN ring.
Alongside him is a white-robed Shinto
priest.

(Photos KEK)

KEK
Looking forward
after ten years

Although KEK was formally estab-
lished on 1 April 1971, the Japanese
National Laboratory for High Energy
Physics chose to celebrate its tenth
anniversary on 20 November last
year, seven years to the day that first
beam was injected into the main ring
of its 12 GeV proton synchrotron.

As well as looking back over ten
years of fine achievement, KEK is
also able to look forward to a new
era of physics with the 3 km circum-
ference TRISTAN electron-positron
collider ring. In fact the anniversary
also saw the ground-breaking cere-
mony for TRISTAN, carried out in the
traditional Japanese Shinto manner.
Many of the guests had previously
participated in an international TRIS-
TAN workshop.

Besides the events organized on
the site, the anniversary was also
marked by a well attended public
meeting in downtown Tokyo which
heard memorable presentations by
SLAC Director Pief Panofsky on ‘The
impact of high energy accelerators in
science and technology’, and by Yoi-
chiro Nambu on ‘How has the tiny
world been made clear?’.

For TRISTAN, the equipment bud-
get allocated for the 1982 fiscal year
(beginning in April) is about 5 x 10°
yen (1000 yen =$ 4.2). The present
KEK level of funding, including the 12
GeV PS, the Photon Factory and sup-
port for international collaboration, is
1.1 x 10'° yen, of which personnel
costs account for 12 per cent. In
Japan, budget for building and for
utilities is allocated separately and is
not yet definite.

Yoichiro Nambu talks about quarks and
subquarks at a public lecture in Tokyo to
commemorate the tenth anniversary of the
Japanese KEK Laboratory.
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Plan of the KEK site, showing the new 3 km
circumference TRISTAN electron-positron
ring.

The 5 x 10° yen TRISTAN budget
includes 2 x 102 yen for the accumu-
lator ring and 2.4 x 10° yen for the
main ring. Equipping experimental
areas at two of the four beam inter-
section regions is foreseen in the
present programme, while the other
two intersections are open for pro-
posals.

Detectors will be built by two Ja-
panese groups — KEK/Tokyo
INS/Nagoya  and KEK/Tsuku-
ba/Kyoto/Osaka. Work began after
the November workshop.

BROOKHAVEN
ISABELLE magnets
show their paces

While funding for the ISABELLE 400
GeV proton-proton collider project
is yet to be finalized (see page 111),
development continues of the super-
conducting magnets for this ma-
chine.

The modified magnet design (see
October 1981 issue, page 353) is
based on a Rutherford-type cabled
conductor, replacing the earlier
braid, and is wound in a two-layer
coil somewhat similar to that of the
Fermilab magnets, and incorporating
strategically located slip planes. A
bolted split iron yoke ensures a com-
pressive azimuthal coil prestress
considerably higher than that obtain-
able with the earlier unsplit yoke. The
yoke is divided longitudinally into
blocks of epoxy-glued laminations,
separated by small gaps and joined
by stainless steel rails, to compen-
sate for longitudinal stresses from
differential thermal contraction. The
design allows most other ISABELLE
magnet components to be re-
tained.

Tests of the first short (1.65 m
long) dipole took place last July, six

Drawing of ISABELLE cable magnet showing
the bolted split-core assembly.
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Inserting the ‘collars’ (non-magnetic steel
supports) in the prototype superconducting
bending magnet for the HERA proton ring
proposed for DESY. The coil has now been
successfully tested.

months after development of this
design began. The first full-length di-
pole was tested in October; three
more followed early this year. Two
more full-size dipoles (and an assort-
ment of short dipoles) are also
scheduled for testing soon, conclud-
ing the initial ‘demonstration’ phase
of the new magnet design.

Encouraging results have been
achieved so far in the ‘training’ of
four of the magnets operated in liquid
helium at 4.5 K. All operate above
the design field, corresponding to a
proton beam energy of 400 GeV.
Tests are under way on the magnets’
resilience to quenches. Investiga-
tions of field quality were not among
the objectives with these first mag-
nets, but will be carried out with the
short dipoles now under construc-
tion. The magnets seem well on the
way to being able to meet the requir-
ed conditions, and work continues
apace.
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DESY
HERA prototype coil
successfully tested

On 2 February a short prototype
(1 metre long) of a superconducting
bending magnet coil for the pro-
posed HERA electron-proton collider
(see May 1980 issue, page 99) was
successfully tested at DESY. It satis-
fied at the first try the required spe-
cifications on strength and homo-
geneity of the generated magnetic
dipole field. The coil, held together
by stainless steel support plates
(called ‘collars’), was suspended in a
standard vertical helium cryostat and
powered to a maximum current of
7912 A, reached after two quenches
at 7416 and 7576 A. Both these
quenches correspond to operating
conditions well above those ex-
pected at HERA. Theiron return yoke
was not used in these first tests. The

maximum current produced a field of
4.88 T at the centre of the magnet.

The rotating-coil method was
used to determine the homogeneity
of the field in the central region. The
field turned out to be a nearly pure
dipole configuration over a 5 cm dia-
meter region, with unwanted higher
order components (quadrupole, sex-
tupole, etc.) each contributing less
than 0.03 per cent, thus satisfying
the requirements for quality and
strength of the field for the HERA
proton ring. With an iron yoke the
magnet performance is still expected
to improve and it could be run at a
smaller current. The first tests de-
monstrated the correct geometrical
arrangement of the coil and the me-
chanical accuracy of the mountings
and supports under realistic stress
conditions.

The tested prototype still has the
100 mm bore of the earlier HERA
design. This would allow for a beam
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The 24 strand superconducting cable used
in the prototype HERA dipole coil.

(Photos DESY)

pipe at room temperature. The new
HERA design foresees a 75 mm coil
aperture and a cold beam pipe of
60 mm diameter. However the
“scaled-down construction details
will remain essentially the same so
that much can be learned from the
present tests.

The coil was made of Rutherford-
type cable composed of 24 strands,
each containing about 2200 nio-
bium-titanium filaments 12 microns
thick in an 0.95 mm copper matrix.
Short sample tests of single strands
had been made at Karlsruhe and Sa-
clay. The windings essentially fol-
lowed the successful Fermilab de-
sign. The present tests of the
1 metre prototype dipole (complete
with its special cryostat and iron
yoke) are expected to be complete
within the next few months. The first
of three full size dipoles (6 metres
long and with the smaller bore)
should be ready for tests early next
year.

In parallel with this work, a second
dipole version with cold iron, similar
to the new Brookhaven design but
with fully epoxy-impregnated coils,
will be developed by an industrial
firm. Three prototypes have been
ordered. The final decision on the
HERA dipoles will be taken after both
types of prototypes have been thor-
oughly tested.

The first superconducting quadru-
pole for HERA is being developed at
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Saclay and should be tested at DESY
this year. The DESY /Saclay collabo-
ration is also investigating another
dipole design, proposed by Saclay.

BERKELEY/STANFORD
TPC rolls in

On 6 January the detector based on
the Time Projection Chamber (TPC)
was rolled into the PEP electron-
positron storage ring at SLAC. It now
joins the other PEP experiments —
Mark Il, Two Gamma, MAC, HRS
(which replaced the Free Quark
Search last year), DELCO, and the
Monopole Search (see September
1980 issue, page 245).

Nearly 300 people attended the
‘roll-in party’, where they celebrated
with food and drink, saw the roll-in
begin, and heard brief speeches by
TPC inventor Dave Nygren, SLAC
Director Pief Panofsky, Berkeley Di-

Speakers at the recent roll-in ceremony of
the TPC detector at SLAC. Left to right,
TPC inventor Dave Nygren, SLAC Director
Pief Panofsky, Berkeley Director Dave
Shirley (behind Panofsky), and Jay Marx,
the experiment’s scientific spokesman.

(Photo LBL)

rector Dave Shirley and Jay Marx, the
experiment’s scientific spokesman.
The roll-in ceremonies were a climax
to over eight years of work on the
TPC from its inception in 1974,
throughits R&D and acceptance as a
PEP facility in 1977, and then
through assembly and testing. Pro-
gress was not without its setbacks
(see June 1981 issue, page 203).

The detector is a collaborative ef-
fortinvolving Berkeley, Los Angeles,
Riverside, Johns Hopkins, Yale and
Tokyo. It cost 25 million dollars, and
was funded jointly by the US Depart-
ment of Energy and National Science
Foundation, and the Japanese Minis-
try of Education, Science and Cul-
ture. Its design and fabrication in-
volved more than seventy physicists
and hundreds of other technical per-
sonnel. It is the largest piece of ex-
perimental apparatus to be built at
LBL since the 1950s.

The central element is the TPC

CERN Courier, April 1982



itself, which is a large-solid-angle
compact system that provides in one
detector excellent pattern recogni-
tion and three-dimensional nonpro-
jective tracking information together
with good spatial and momentum
resolution and excellent particle
identification over the full PEP energy
range. The TPC is a 2m long, 2 m
diameter cylindrical drift chamber
which provides three-dimensional
spatial data by using proportional
wires and segmented cathode pads
on the end-planes to read out the
two coordinates orthogonal to the
drift direction, and uses timing infor-
mation to determine position along
the drift direction. This high density
spatial information not only provides
outstanding pattern recognition but
also, since the TPC is immersed in a
solenoidal magnetic field, provides
precise measurement of particle
momentum by accurately measuring
the curvature of the track.

In addition, the ionization left along
the path of a charged particle gives
the energy loss of the particle in the
TPC gas. Since this energy loss de-
pends on the particle’s velocity, it
can be used in conjunction with the
momentum measurement to deter-
mine the particle’s mass, and thus its
identity. The TPC can make a precise
measurement of this energy loss be-
cause it samples the ionization due to
the particle many times along its
path. This frequent sampling elimi-
nates the effect of occasional large
fluctuations in the energy loss.

The other systems which make up
the detector are an inner drift cham-
ber (4 layers, 60 cells / layer), an out-
er drift chamber (3 layers in 6 azi-

A ‘beam dump’ such as this is designed
to produce a residual secondary beam
which can be examined for signs of new
particles. Most of the secondary particles
produced when the primary proton beam
hits the end of the dump are absorbed
along the length of the target.

(Photo CERN 116.1.82)
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muthal segments), a muon detector
(4 layers of triangular cell chambers
with 1 metre of iron), pole tip calori-
meters (50 layers of proportional
wire chambers, 13 radiation lengths)
and a hexagonal calorimeter (6 mo-
dules of 39 layers of Geiger mode
wire chambers, 10 radiation
lengths).

Two months before the detector
rolled into the beam, the TPC and
other systems were assembled in
their final configuration and tested
using cosmic rays. All twelve end-
plane proportional chamber sectors
were operating, and about 80 per
cent of the TPC electronics was in-
stalled and operating. Cosmic ray
data were taken under a variety of
operating conditions. The other sys-
tems, except for four of the six hex-
agonal calorimeter modules, were
fully installed and operating during
the tests.

To determine the energy loss reso-
lution using the cosmic ray data,
tracks are detected by two opposing
end-plane sectors, and the energy
loss of the track as measured in one
sector is compared with that meas-
ured in the other sector. The energy
loss for each sector is calculated as
the average of the smallest 65 per
cent of the samples (in order to elim-
inate the effect of the large Landau
fluctuations), corrected for absorp-
tion of the ionization due to electron
capture. This procedure gives a pre-

liminary result for the energy loss
resolution of 2.8 per cent at a pres-
sure of 8.6 atmospheres and a mag-
netic field of 0.39 T. This precisionin
measuring the energy loss is unsur-
passed by any other large detector.

Under the same conditions, the
spatial resolution in the plane ortho-
gonal to the axial drift direction was
measured and gave a preliminary re-
sult of 250 microns. Both of these
results are expected to improve with
further calibration of the detector
and the electronics, and with more
analysis of the data.

PEP is now in a four month running
period, during which time the new
detector will learn how to live in a
colliding-beam environment, and will
start to do some of the unique phys-
ics for which it was designed.

(We are grateful to Ronald Mada-
ras for this information.)

CERN
New beam dump

‘Beam dump’ experiments have fea-
tured prominently in the neutrino
physics programme at the West Ex-
perimental Area of the SPS 400 GeV
proton synchrotron and a few in-
triguing hints of new behaviour have
been found. Last year an impressive
new beam dump facility was con-
structed which made its operational
debut at the end of February with the
start of the 1982 SPS physics pro-
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Vertical plan of the new beam dump facility
for neutrino physics at the CERN SPS

400 GeV proton synchrotron. The surface
building and vertical shaft (left) lead to a
horizontal tunnel and a hall with access to
the sloping neutrino tunnel.
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gramme. This addition to the SPS
experimental resources should con-
siderably increase the physics po-
tential of beam dump experiments
and throw further light on the effects
seen so far.

High energy neutrinos come from
the decay of the pions and kaons
produced (with other particles) when
a primary proton beam hits a target.
In the beam dump technique, a large
metal block is substituted for the
usual target. In this block, the
secondary kaons and pions are ab-
sorbed before they have a good
chance to decay and produce neutri-
nos.

This considerably reduces the
usual flux of neutrinos. However ad-
ditional ‘prompt’ neutrinos (or other
particles) coming from the decay of
very short-lived parent particles
(which manage to decay before they
are absorbed in the block) are rela-
tively unaffected. While these parti-
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cles are swamped in a conventional
neutrino beam, they are more likely
to show up under beam dump con-
ditions.

In previous CERN experiments, the
beam dump was placed some 800 m
upstream of the detectors. Now a
new variable density dump has been
installed in a special pit nhow only
400 m from the experiments. (These
are the WA 1 electronic detector of
the CERN / Dortmund / Heidelberg /
Saclay group, the WA 18 electronic
detector of the CERN/Hamburg/Am-
sterdam/Rome/Moscow ‘CHARM’
collaboration, and the BEBC bubble
chamber.) The experiments will be
able to intercept more prompt parti-
cles, which hopefully will clarify the
effects suggested by earlier stu-
dies.

In addition, new instrumentation
has been installed alongside the ex-
isting detectors in the CERN neutrino
beam. This will look for decay pro-

ducts of new particles emerging
from the beam dump but sub-
sequently managing to decay in air.
An indication of such behaviour has
been seen in a low energy beam
dump study at the Swiss SIN centre
using a 590 GeV primary proton
beam (see May 1981 issue, page
161).

(For some new results from a Fer-
milab experiment using the beam
dump technique for muons, rather
than neutrinos, see page 102).

Tests of liquid argon
hybrid detector

Further studies with a small argon-
filled bubble chamber have revealed
the interesting possibilities of trig-
gering the chamber photos using
scintillation light, and of calorimetry
by collecting ionization electrons.
Argon is a noble gas with many
useful characteristics for particle de-
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Some promising results with a liquid
argon-filled bubble chamber. Above:
photomultiplier scintillation pulses produced
from a 200 MeV 40 microsecond spill.
Below : integrated charge collection signal
from 100 pion tracks. (Horizontal scale 50
microseconds, in both cases.) Such signals
could be used respectively to trigger the
chamber and to provide calorimeter-type
information.

Liquid argon bubble chamber tracks
produced by 200 MeV pions. The remainder
of the chamber window was covered with
an opaque wavelength shifter, leaving just
this 4 cm strip.

tectors. The scintillation signals pro-
duced by particles passing through
gaseous or liquid argon have been
widely used for some 30 years. Fol-
lowing the pioneering work of W.
Willis and co-workers at CERN, free
electrical charges from ionization in
liquid argon can be drifted in high
electrical fields and detected in
charge sensitive amplifiers. Many
varieties of liquid argon calorimeters
with small drift spaces are active in
experiments, and the drift over larger
distances is being extensively
studied.

Recently an argon-filled bubble
chamber has been successfully oper-
ated and the possibility of producing
narrow bubble tracks with a subna-
nosecond laser pulse during bubble
chamber expansions has been de-
monstrated (see September 1980 is-
sue, page 251, and September 1981
issue, page 298). During the last few
months, work with the 2.7 litre test
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device continued using a 200 MeV
pion beam at the CERN synchro-
cyclotron. It was shown that the de-
tection of scintillation light via wave-
length shifter and photomultiplier is
compatible with the operation of the
flashtube for bubble chamber photo-
graphy. Moreover when an event
with more than a predetermined
number of tracks is produced, the
signal is sufficiently large to allow
triggering of the flashtube to give
crude information on energy con-
tained in massive events, and to ini-
tiate alaser pulse to mark events by a
track along its trajectory.

Furthermore it was found possible
to collect free electrons from ioniza-
tion over distances of 5cm during
bubble chamber expansions, so giv-
ing calorimeter-type information.
The adverse effects of microphonic
and electronic noise can be largely
overcome by proper pulse clipping,
and further improvements may be
achieved by the use of the fast scin-
tillation signal, which allows the calo-
rimeter electronics to be triggered
when the event has occurred. This
may be particularly important during
the application of this technique to
long beam spill times and low event
rates.

Together, these features open up
a wide field for future applications.
Since argon is fairly inexpensive and
non-inflammable, multiton detectors
could be built for neutrino experi-

ments in the TeV energy range.
Smaller detectors may be wrapped
around the beam tube of pulsed col-
liding beam machines. While the
large physics potential of such hybrid
detectors should be checked in more
detail, in the meantime some interest
has been expressed already.

ACCU for action

Purely scientific considerations
apart, the implications of carrying
out research at CERN are many and
wide ranging. Researchers, and
sometimes their families too, leave
their homes, sometimes for years at
a stretch, to live and work in a new
environment which is literally foreign
to them. To make this path easier to
negotiate, an extensive range of ser-
vices has been developed over the
years to assist visitors and new arri-
vals.

With a view to providing further
help and to provide two-way com-
munication between CERN users and
management, the Advisory Commit-
tee of CERN Users (ACCU) was set
up some four years ago. Its aim was
to provide a point of direct contact
between management and users,
and to enable the users to advise
CERN on the multitude of practical
problems arising from working at
CERN and using CERN's facilities.

A whole gamut of topics has been
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CERN Director Robert Klapisch addresses
a meeting of the Advisory Committee of
CERN Users.

(Photo CERN 109.12.81)

coveredin the relaxed atmosphere of
ACCU meetings, and it is the view of
outgoing ACCU Chairman Egil Lille-
stol of the University of Bergen that
this contact has led to better under-
standing on both sides.

The Committee is composed of
one or two delegates from each of
the twelve CERN Member States and
from CERN itself, together with re-
presentatives from CERN’s Person-
nel Department, from the Directo-
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rate, from Experimental Physics Di-
vision, and from the Staff Associa-
tion. From March ACCU is chaired by
Konrad Kleinknecht of Dortmund.

ACCU steers clear of matters re-
lated to the scientific programme,
and a better idea of its work can be
gained from a summary of what has
been accomplished so far.

One topic which has been covered
in some detail is the accommodation
requirements for short-term visitors,

and this has led to the construction
of a new on-site hostel which it is
hoped to complete next year. This
would improve and supplement the
existing accommodation.

The Library facilities have also
been debated, and some ACCU pro-
posals are being implemented. Some
disparities between the conditions
for researchers paid by CERN and
those paid from their own countries
have been pointed out, and interven-
tions have been made in specific
cases.

Other topics covered which have
led to new arrangements being made
include on-site transport, catering,
and stores. Problems have been
identified in other areas and further
progress is expected.

FERMILAB
Prompt forward
muons

There have been theoretical conjec-
tures that the large diffractive charm
cross-sections seen at the CERN In-
tersecting Storage Rings result from
an intrinsic charm quark component
at the one per cent level in the ha-
dron. The semileptonic decays of
such charm states would result in
high energy prompt muons in the for-
ward direction. A recent prompt
muon experiment by a Caltech/Chi-
cago / Fermilab / Rochester / Stan-
ford collaboration indicates a very
low rate for such prompt muons. The
prompt muon data is consistent with
diffractive charm cross-sections of
only a few microbarns at these ener-
gies, compared with hundreds of mi-
crobarns at the ISR.

The downstream muon identifier of the
Caltech / Fermilab / Chicago /

Rochester /Stanford experiment. Analysis
of the forward muons shows no evidence
for ‘intrinsic’ charmed quarks in hadrons.

(Photo Fermilab)
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The experiment has taken data
with both 350 GeV proton and 278
GeV negative pion beams. The ha-
dron beaminteracted in a target calo-
rimeter which measured the total ha-
dronic energy in the interaction. The
density of the target calorimeter was
varied to separate prompt muons
from muons originating from pion
and kaon decays. The 800 ton
downstream muon identifier and
steel spectrometer, built by a Caltech
/ Fermilab / Rochester / Rockefeller
collaboration, also serves as a neutri-
no detector in other experiments.

Prompt muon events were identi-
fied as either single muon or dimuon
events using the large solid angle
muon identifier. Preliminary data for
the momentum spectrum of prompt
single muons in 350 GeV proton col-
lisions is consistent with central
charm production distributions and
yields a central charm production
cross-section of 15 microbarns. The
low rate of high momentum prompt
muons can only accommodate dif-
fractive cross-sections of order 3
microbarns. This indicates that the
intrinsic charm component is two
orders of magnitude smaller than
needed to explain the ISR results.

The experiment has also investi-
gated dimuon events with missing
energy (indicative of final state neu-
trinos). Such events come from the
semileptonic decays of both charm
and anticharm states. The rate of
such events in both 350 GeV proton
and 278 GeV pion interactions also
indicates that diffractive charm pro-
duction cross-sections are no larger
than a few microbarns at these ener-
gies. The data was also used to ob-
tain a very low limit (most likely less
than four per cent) on neutral D me-
son mixing, by observing that there
were very few like sign muon pairs,
which would originate from such
mixing.

(A low intrinsic charm content of

CERN Courier, April 1982

the nucleon is also indicated by the
charm production data of the Euro-
pean Muon Collaboration’s experi-
ment at the CERN SPS 400 GeV pro-
ton synchrotron.)

Experimental
programme

Fermilab’s 1982 programme began
with twelve experiments. A signifi-
cant neutrino experiment with two
large detectors several thousand
feet apart is looking for neutrino os-
cillations, a measurement which
could turn out to have profound
significance. The experiment is be-
ing carried out by a Chi-
cago/Columbia/Rochester/Fermilab
group. Another neutrino experiment,
this time to measure neutral current

structure functions, is being carried
out by an MIT / Michigan State / Nor-
thern lllinois / Fermilab collaboration.
Other experiments in the Neutrino
Laboratory include a search for chi
mesons (lllinois / Pennsylvania /
Tufts / Fermilab) using the old Chica-
go cyclotron magnet. A test on a
Downstream Particle Identifier for
the thirty inch bubble chamber is also
under way. This test will lead to two
extensive bubble chamber expo-
sures using the DPI. These investiga-
tions include bubble chamber groups
from all over the world.

In the Proton Laboratory a McGill /
Michigan / Shandong / Athens / Fer-
milab consortium is looking at the
systematics of dimuon production.
An elegant time projection chamber
is being used by a group from Rocke-
feller to look for photon dissocia-

Following upsilon

A lot of effort is being put into

a new Fermilab experiment for
the Meson Area, seen as the
follow-on to the study of lepton
pairs which in 1977 discovered
the upsilon. Last summer, con-
struction began of the aluminium
coils for a huge magnet. Work-
ing around the clock, the Fermi-
lab Magnet Facility took the pre-
formed coil layers, built indus-
trially, sprung the individual
turns apart, and applied tape
insulation to approximately five
miles of 2% inch square conduc-
tor. The formed three- or four-
layer coils were wrapped with
tape and heated electrically to
300 degrees F to cure the epoxy
in the insulation. All four coil
assemblies, totalling 95 tons,
have been completed and are
installed on their yoke in the
Meson Detector Building.

The aluminium conductor in
the coils has a half-inch hole for
cooling water. A supply of more
than 1000 litres/minute will be
required to cool the magnet,
which operates at a power level
of 1.5 MW.

The steel in the yoke comes
from the dismantled synchro-
cyclotron used for many years
at the Nevis Laboratory at Co-
lumbia University. The yoke
pieces were cut at Nevis before
being shipped to Fermilab. The
colossal magnet measures 18
feet from top to bottom, 47
feet from front to back and nine
feet across, and has a total
weight of 1500 tons.

This experiment also features
the Ring Imaging Cherenkov
(RICH) technique for particle
identificaiion (see March issue,
page 49).
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tion. Several hadronic charm
searches are under way including
one in the Proton Laboratory by Fer-
milab and Yale and another in Meson
by a Carnegie-Mellon / Northwestern
/ Notre Dame / Rutgers / Fermilab
group.

A Chicago/Stanford/Saclay group
is carrying out a precise measure-
ment of time reversal violation in
neutral kaon systems, another
measurement which could have pro-
found implications. Another exper-
iment (Michigan / Minnesota / Rut-
gers/Wisconsin) is extending a long
and very successful series of investi-
gations on hyperon polarization. In
the M (for Meson Laboratory) 4
beam, many institutions are testing
elements of the future Collider Detec-
tor Facility. A new jet experiment has
been installed in M6 by an Argonne /
Lehigh / Pennsylvania / Rice / Wis-
consin / Fermilab team.

Later this spring a group from llli-
nois and Fermilab will continue a par-
ticle search in Proton-East looking
for particles produced in association
with psions. In Proton-Center the Mi-
chigan / Minnesota / Rutgers / Wis-
consin group will undertake a mea-
surement of the neutral sigma to
lambda transition magnetic moment
using the apparatus currently running
in M2. In Proton-West an investiga-
tion of forward muon pairs will begin
by a Chicago/lowa State/Prince-
ton/Fermilab collaboration using a
new large aperture magnetic spec-
trometer. Another Chicago/Prince-
ton group will continue an investiga-
tion of muon pair production using an
iron toroid spectrometer.

In the Meson Laboratory another
large scale investigation is being
prepared by a Columbia/Stony
Brook / Washington / Fermilab /
CERN / Saclay / Japanese collabora-
tion. The experiment, a follow-up to
the first upsilon experiment, utilizes a
gigantic new magnet that is now be-
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ing assembled on the Meson Labora-
tory floor (see box). The aim is to
look for signs of new particles and
new behaviour in the detected muon
pairs as far out as the kinematics
allow.

Later this period a Michigan/Ohio
State/Washington/Wisconsin/Flor-
ence group will continue a prompt
neutrino experiment in M2. In M4
investigations of a technique for de-
tecting particles with single crystals

Experimenters and builders pose with the
giant new Fermilab experiment magnet
which uses steel from the old Nevis
synchro-cyclotron. The magnet has
operated with fairly high currents. (See
previous page.)

(Photo Fermilab)

by a group from SUNY (Albany)/
Fermilab/New Mexico/Chalk River/
Dubna/Strasbourg will continue. In
M6 a particle search experiment us-
ing the MPS multiparticle spectrom-
eter will be under way. The experi-
ment involves an Arizona/Florida
State/Georgia Tech/Chicago Circle /
Michigan State / Notre Dame / Tufts
/ Vanderbilt / Virginia Polytechnic /
William and Mary / Fermilab / Milan /
Pavia group.
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Production and decay of two neutral
charmed particles as seen in the bubble
chamber of the SLAC Hybrid Facility
exposed to a 20 GeV backscattered photon
beam. The grid spacing seen in the
photograph is about 5 mm. Below is the
interpretation. The incoming photon
interacts at the point A, producing two
(unseen) charmed particles together with

STANFORD
Measuring the charm
lifetime

More information on the lifetime of
charmed particles comes from the
photoproduction experiment at the
SLAC Hybrid Facility, which has now
accumulated twenty-nine events
with one or two visible charm parti-
cle decays in the hydrogen bubble
chamber. Both the charged and neu-
tral charm lifetimes have been deter-
mined.

This experiment involves groups
from four countries : the US (Brown,
Duke, Florida State, MIT, Oak Ridge,
SLAC, Tufts, Berkeley, and Tennes-
see), the UK (Birmingham, Imperial
College, and Rutherford), Japan
(KEK, Nara, and Tohoku) and Israel
(Technion, Tel-Aviv, and Weiz-
mann). The experiment is also the
first to take full advantage of the
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a positive track, probably a proton. 1 mm
downstream at the point B, a D° charmed
meson decays, producing two charged
prongs and undetected neutrals. At the
point C, 1.6 mm from the production vertex,
a D° decays into K'm'n~n n°, where

the photons from the subsequent decay of
the neutral pion were registered in

the downstream lead glass wall.

upgraded SLAC energy of 30 GeV.

It uses the 20 GeV backscattered
photon beam developed by a group
at SLAC. Pulses of laser-produced
ultraviolet photons are scattered
from the electron beam to produce a
3 mm diameter beam of energy 20
GeV and energy spread 2 GeV.

The venerable SLAC 1 metre hy-
drogen bubble chamber, operating
10 times a second and at relatively
high temperatures (29 K), is able to
produce tracks with high bubble den-
sity (about 65 per cm). To exploit
this, it was suggested that a fourth
view of the events be used, in addi-
tion to the normal stereo triplet of
pictures. This fourth view would use
a high resolution camera to record
the bubbles before they grew
beyond about 60 microns in diam-
eter. A large batch of photographs
has resulted.

The pictures are taken in the hybrid
mode, triggered when a hadronic in-

teraction has been detected by the
downstream electronic detectors.
These detectors (proportional and
Cherenkov counters, and lead glass
arrays) also improve event recon-
struction resolution, particle identifi-
cation and photon detection.

The high resolution pictures fre-
quently allow the short tracks of
charmed particles to be seen before
they decay (only decaying tracks lon-
ger than 0.5 mm are used in the ana-
lysis, although shorter tracks can
usually be seen). The principal diffi-
culty so far is identifying the different
kinds of charged charmed particles.
For this reason the group prefers to
quote separate lifetime measure-
ments on the total sets of charged
and of neutral decays.

A maximum likelihood analysis
combining distributions of decay
lengths, impact distances and flight
times yields a neutral charmed
meson lifetime of 6.7 + 3.5 —
2.0 x 1073 s and a charged lifetime
of 8.2+ 4.5 — 2.5 x 107'¥ s. This
gives a charged to neutral lifetime
ratio of 1.2 + 0.9—0.5.

The decay processes for charmed
mesons are thought to be of two
general types. In one, the light non-
charmed quark is just a ‘spectator’,
and in the other type both quarks in
the meson are involved. Under the
most naive assumptions of light
quark spectator dominance, the
charged and neutral D mesons are
expected to have equal lifetimes.
Once non-spectator diagrams are in-
troduced, the ratio of charged to neu-
tral meson lifetimes increases due to
the absence of the most prominent
non-spectator diagrams in the decay
of the positive D meson. Experimen-
tal results for this ratio range from
this experiment’'s 1.2 to values as
large as 10. Therefore the under-
standing of the decay mechanisms
awaits the convergence of experi-
mental results.
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Different possible mechanisms for the decay
of charmed mesons. Above only the heavy
charmed quark is involved, while below
both constituent quarks come into play.
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The collaboration has obtained
more pictures which should soon
double the sample of observed de-
cays.

CERN

Electronic
charm lifetime

A value for the charged
charmed meson lifetime
comes from the NA 1 Frasca-
ti/Milan/Pisa/Rome/
Turin/Trieste group using a
multiparticle forward calori-
meter for identifying charmed
meson pairs, together with

a specially designed active
silicon target exposed to a
photon beam from the CERN
SPS 400 GeV proton syn-
chrotron. This is the first time
that electronic techniques
have been used to measure
the charm lifetime—previous
measurements have been
based on photographic me-
thods. From a sample of
nearly a million events re-
corded in 1980, nearly a
hundred charm decays have
been identified, giving a
charged meson lifetime of
95+31—19x 1071
seconds.

Signals from the 300 micron thick silicon
target layers of the NA 1 detector at CERN.
The signal levels (vertical scale) are
proportional to the number of particles
crossing each layer. Here the incident
photon hits a nucleus which recoils briefly
in layer 3. The subsequent layers show the
passage of two charmed particles, which
eventually decay in layers 13 and 23. The
forward spectrometer identifies the charmed
mesons and measures the event energy,
allowing the path lengths to be translated
into lifetimes.
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A neutrino detector, based on flash
chambers for event location, for a proposed
neutrino facility at Los Almos.
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LOS ALAMOS
Proposed neutrino
facility

Neutrinos have always been promi-
nent in the experimental programme
at the 800 MeV proton linear accel-
erator, LAMPF, at Los Alamos Na-
tional Laboratory. This interest has
heightened in anticipation of the pro-
ton storage ring (PSR) which is soon
to be built. The PSR can operate in a
mode which compresses the 750 ps
LAMPF beam pulse to 270 ns. Thus
high neutrino flux at low duty factor
would be available, permitting a
great improvement in background
rejection from cosmic rays and good
time separation of electron neutrinos
from muon neutrinos.

To explore the physics that could
be done with such a facility, a Work-
shop on Neutrino Physics was held
last year, chaired by Felix Boehm of

CERN Courier, April 1982

the California Institute of Technolo-
gy. The Workshop identified several
interesting problems that could be
attacked with neutrinos in the 30 to
300 MeV range.

The first is the study of oscillation
phenomena using muon neutrinos. A
muon neutrino beam produced by in-
flight pion decays can have sufficient
energy to make muons in a detector
yet with low enough energy to ex-
plore the possibility of small neutrino
masses. The LAMPF Program Advi-
sory Committee has already ap-
proved one such experiment. A
second fundamental measurement is
the elastic scattering of muon neutri-
nos from protons and electrons.
With sign selection possible in a fo-
cusing device at the production tar-
get, an intense beam of muon anti-
neutrinos can also be generated.
These scattering experiments will al-
low precision measurements of neu-
tral current parameters and the pos-

sible presence of non-standard weak
interactions. The low energy at
LAMPF ensures a clean electron
scattering experiment; for instance,
kaons cannot be produced in the pro-
duction target, so the electron neutri-
no background from neutral kaon de-
cays will not be present.

The Workshop also considered a
large number of experiments using
nuclear targets in which the specific
nature of the initial and final states
allows one to use the target as afilter
for the space-time characteristics
and the isospin structure of weak
neutral currents. A copious source of

“electron neutrinos, separated in time

from muon neutrinos, allows a class
of experiments to test weak interac-
tion universality. Among other ex-
periments discussed were elastic
scattering on deuterons (as well as
breakup of the deuteron, including
coincidence measurements in the fi-
nal state), coherent elastic scattering
from helium-4 (to test neutral current
predictions of great astrophysical in-
terest) and inelastic scattering to car-
bon-12 states and corresponding
charged-current reactions in boron-
12 and nitrogen-12.

The Workshop concluded that
there was a rich variety of experi-
ments at LAMPF energies which
could shed light on several funda-
mental questions involving the weak
interactions. The Laboratory there-
fore prepared a proposal to con-
struct such a facility capable of ac-
cepting beam directly from LAMPF
or from the PSR.

The facility includes a pion produc-
tion target capable of accepting 100
LA of 800 MeV protons and a pion
focusing device. A ‘detector house’
is situated directly after the pion de-
cay volume for experiments requiring
muon neutrinos. Viewing the beam-
stop area from 90° is a separate
detector building for muon neutri-
nos, electron neutrinos and muon
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antineutrinos at energies below 50
MeV. The proposal calls for the con-
struction of a 500 ton detector, com-
posed mostly of aluminium planes
and scintillator panels, in which par-
ticle tracking will be done by either
flash chambers, wire chambers, or
proportional drift chambers. Aug-
mented by a small 20 ton detector of
the same design, located 200 m
from the neutrino source, and the
large 500 ton detector 3800 m away
it will be possible to measure any
neutrino oscillations with high sensi-
tivity.

The proposal requests major fund-
ing in 1984 with the aim of complet-
ing construction in summer 1985. It
has been submitted to the Depart-
ment of Energy for review by the
Nuclear Science Advisory Commit-
tee.
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Pan American physics

Early in January, a uniqgue meeting of
Latin American physicists took place
at Cocoyoc in Mexico. Apart from a
strong summer school programme,
the last time so many Latin American
institutions got together was more
than ten years ago. The meeting had
about 50 attendees with strong re-
presentations from the US, Brazil and
Mexico.

The meeting was designed with
two objectives — to review the sub-
stance, current status and future ex-
pectations of high energy particle
physics, and to survey the state of
physics research and education in
Latin America and explore the possi-
bilities of increased collaboration
with the US, consistent with the idea
of a host US Laboratory.

One form of collaboration is to pro-
vide assistance to groups interested
in becoming users of high energy
facilities. Another form, more appro-
priate to countries less advanced in
their physics development, is to pro-
vide a stimulus to experimentalists in
any field of physics who would profit
from exposure to the advanced tech-
nology associated with high energy
Laboratories. Implicit in these objec-
tives was the assumption, perhaps
even deep conviction, that a strong
physics capability is a necessary
component in the potential for tech-
nological development.

Superb lectures were given by
Sheldon Glashow, J. D. Bjorken and

Burton Richter on the accomplish-
ments, the current state and expec-
tations for the near and far future in
high energy physics. Topics of cur-
rent physics interest were also dis-
cussed by J. Chela Florez, G. Perez,
M. Moreno and A.Zepeda. The
more sociological aspects were
covered in three round table discus-
sions and three forums.

Round Table | described the
modes of utilization of high energy
physics facilities, covering how us--
ers form collaborations, how they
manage their university obligations
and carry out research at the big
Laboratories. The spur to local in-
dustry was discussed and illustrated
by a description of the technically
sophisticated devices which users
construct at home and bring to the
accelerator.

The ICFA (International Committee
on Future Accelerators) statement
on utilization policy, which has been
acknowledged by all of the world’s
Laboratory managements, appar-
ently was not known to Latin Amer-
ican scientists. The statement de-
clares that facilities are open to all
users on a world-wide basis, the only
criteria of selection being scientific
merit and technical competence of
the proposal. This point was empha-
sized at the meeting by the assertion
that if experimental high energy phy-
sics is deemed to be a useful activity
at any institute in the world, then
admission to any of the world's ac-
celerators is scientifically compel-
ling.

The requirement for formation of a
small but viable physics group and
the activities of such groups was
well described by M. Kreisler, cur-
rently collaborating with Columbia
and the University of Mexico in a
Brookhaven / Fermilab experiment.
The very relevant Canadian exper-
ience of depending on accelerator
facilities abroad was cited. The inter-
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est of Canadian physicists in the
possibility of constructing an elec-
tron ring at one of the large proton
Laboratories is an example of the
evolution of involvement.

The sociology of large teams was
given full treatment. Doubt as to the
value of such an educational experi-
ence was expressed and debated.
US practitioners stressed the oppor-
tunities for innovation and learning in
well led groups, the various skills in
sophisticated technologies which
physicists can command and the ex-
citement of dealing with data at the
frontier of science. Opportunities for
abuse, including overspecialization,
use of ‘black box’ apparatus and the
possible damping of the free spirit,
were acknowledged.

Perhaps the most dramatic and il-
luminating session was a review of
physics research in Latin America
with emphasis on problems and on
the vast differences between say
Brazil (600 PhD physicists in a popu-
lation of 120 million) and Honduras
(3 in a population of 3 million). For
reference, the US has 25000 PhD
physicists in a population of 200 mil-
lion. This may be as good an indica-
tor of development or at least the
potential for development as any
statistic. It appears that out of a total
physics PhD population in Latin
America of about 1200, roughly half
are active in research. About 200
PhDs are obtained each year with
more than half being obtained
abroad. The total population base is
350 million.

M. Moravcsik led a Round Table
discussion of social implications of
physics research and technology by
stressing that the subject is a central
feature of our intellectual age, and all
who aspire to develop university ac-
tivities must participate, not only for
the scientific prestige but also be-
cause of the intrinsic role in cultural
development. - The problem was
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raised, of building confidence and a
strong plea was made for eventual
self-sufficiency. A plea by the doyen
of Mexican physics, Marcos Mo-
shinsky, underlined the objectives:
strong physics, with its implied
grasp of technology, is necessary for
technological self-confidence, self-
reliance and ultimately self-suffici-
ency.

It was also noted that the cultural
appeal of physics attracted highly
talented people who can go on to
have considerable influence in other
fields. The training value was empha-
sized — the bright and versatile
practitioners go off and make contri-
butions to free electron lasers, to
applying theoretical physics ideas
to the propagation of sound in
oceans and to apply their accelerator
expertise in building tokomaks for
nuclear fusion energy.

This and the subsequent Round
Table chaired by R.R. Wilson ex-
plored the technology associated
with the machines and detectors and
on the interaction between physi-
cists and industry in Latin America.
Again this varied a lot — there being
a close connection in Colombia and
almost none in Brazil. Reasons for
this were explored.

Georges Charpak and Burt Richter
described spin-off technology —
Charpak stressed instruments and
Richter described the application of
particle accelerators to medicine, mi-
croelectronics and radiation pro-
cessing.

A lively discussion covered the is-
sue of graduate education which, for
most of Latin America, must be done
abroad. There appears to be a trend
away from the US and towards Eu-
rope because of the cost and the
admission requirements of US grad-
uate schools.

This issue and others related to
collaboration were further devel-
oped in a forum which carried the

motivating idea of the meeting.
While Fermilab customarily provides
facilities for physicists from about
thirty countries and therefore is well
set up with housing, a foreign visitor
desk, language lessons, counseling,
etc., many other US Laboratories
provide the science which is the
compelling eultural attraction and
could contribute.

Playing a prominent role in this
drive for pan American physics is
Fermilab Director Leon Lederman,
who concludes ‘It is my feeling that
we experienced something very seri-
ous, perhaps historic. If one believes
that the technological gap between
North and South tends to an unstable
world, then we are moved to dimin-
ish this. The profit to the US in taking
vigorous leadership would reap mul-
tiple rewards. Physicists trained in
the US will use US technology. The
human connections forged in this im-
portant enterprise must have posi-
tive political benefits. An explosion
in physics in Latin America will sub-
stantially broaden the potential for
producing the breakthroughs which
change our lives, increase our com-
forts or at least preserve the techno-
logical society upon which we now
depend.

What happens next? Fermilab is
already ‘open’ and several theorists
have come for short stays. We have
also accepted engineers and techni-
cians in cases which benefit the

109



sending institution. We have advised

and encouraged the first user group
from Mexico. We are seeking mod-
est Foundation and International
Agency support in order to minimize
the problems of government involve-
ment. Agreements between institu-
tions are simple to administer and
should be the rule as far as possible.
In the course of the next few years, if
Fermilab and other US Laboratories
can play host to 20, 30 or 50 teach-
ers and researchers from Latin
America, each of these will in turn
touch hundreds of students and col-
leagues and the leverage will be very
great. Being even more optimistic,
we can look forward, perhaps in five
or ten years, to the serious notion of
a Pan American Accelerator Labora-
tory — a hemispheric Centro Ameri-
cano de Investigaciones Nu-
cleares.’

One of the international discussion panels
at the Pan American Symposium on High
Energy Physics and Technology, held at
Cocoyoc, Mexico, in January. Left to right,
R. Taylor from SLAC (representing Canada),
Fermilab Director Leon Lederman
(representing the US), J. Flores of Mexico,
M. Kreisler of the US, C. Avilez of Mexico,
and Burt Richter also from SLAC,
representing the US.
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People
and things

On people

Among the awards distributed at
the recent joint annual meeting of
the American Physical Society and
the American Association of Phy-
sics Teachers were the Dannie
Heineman Prize for Mathematical
Physics, to John C. Ward of Mac-
quarie University, Australia, for his
contributions to the development
of particle gauge theories, and the
Oersted Medal for physics teach-
ing, to I.1. Rabi of Columbia Univer-
sity.

LEP people

Now that the LEP electron-positron
collider project is under way at
CERN, decisions have been taken
on the management of the machine
construction and on preparations
for the experimental programme.

At CERN itself, a LEP Manage-
ment Board has been set up to
study and propose solutions to
major problems of the construction
programme and to share respon-
sibility for major decisions concern-
ing the project. The members of
the Board (appointed for two
years) are E. Picasso (Chairman),

G. Plass, H. Laporte. H.P. Reinhard,
L. Resegotti and W. Schnell, to-
gether with M. Crowley-Milling (for
1982). CERN Director General

H. Schopper and Technical Director
G. Brianti are ex-officio members.

To prepare for the experimental
programme, a LEP Experiments
Committee is being set up and its
first meeting scheduled for
24 March. G. Wolf of DESY has
been appointed Chairman.

To advise on decisions concern-
ing the machine, a LEP Machine
Advisory Committee has been
operating for some time under the
Chairmanship of G.A. Voss of
DESY.
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LEP Project Leader Emilio Picasso.

Other members are J. Le Duff,
G. Rees, B. Richter, G. Saxon, A.N.
Skrinsky, S. Tazzari and M. Tigner,
together with Sir John Adams,
G. Brianti, E. Gabathuler, A. Hutton,
- E. Picasso and H. Schopper from
CERN.

Gustav-Adolf Voss, member of
the DESY Directorate and Chairman
of CERN’s LEP Machine Advisory
Committee, has been made Doctor
Honoris Causa by the University
of Heidelberg. The award came in
special recognition of his contribu-
tions to the development of stor-
age rings, and the role he played
in the construction of the PETRA
electron-positron ring at DESY.
Working with Ken Robinson in the
late 1960s, he helped develop the
idea of ‘low beta insertions’ to
compress the beams at the colli-
sion regions of storage rings and
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boost the available luminosity, a
technique much in vogue these
days.

US Funding

In bad shape with the 1982 budget
inherited from the previous admin-
istration, the US high energy phy-
sics funding has been reviewed
by the Reagan administration in
the light of the current US econ-
omic situation. In the meantime
the US High Energy Physics Advi-
sory Panel (HEPAP) formed a com-
mittee under the chairmanship of
George Trilling to look at the impli-
cations of different possible fund-
ing levels for the long range plan-
ning of US high energy physics.

A number of projects are under
way or being studied at Brookhav-
en, Fermilab, SLAC and Cornell.
Diversity has always been a strong
point of the US high energy phy-

DESY Director Volker Soergel (left)
congratulates Gustav-Adolf Voss on the
news of his being nominated Doctor Honoris
Causa by the University of Heidelberg.

(Photo DESY)

sics programme, but lack of money
could result in one or other of the
projects being held back. If insuf-
ficient funds were available, some-
thing would have to go, and while
nobody wanted to see imaginative
projects curtailéd, a choice had to
be made on a least of evils basis.

The proposed victim was the
ISABELLE project for 400 GeV
colliding proton beams at Brook-
haven. The committee underlined
the considerable scientific merit
of this project, and strongly recom-
mended its timely completion.
However it was felt that further
erosion of funding would damage
the project and prevent its timely
completion.

The initial budget figure which
has emerged is one of $429 mil-
lion. Although this represents an
increase over the inherited budget,
it could be insufficient for the
present ISABELLE scheme.
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Ten years ago, on 1 March 1972, Fermilab
Director Robert R. Wilson toasted the
attainment of 200 GeV, the nominal Main
Ring design energy. In 1976 this was
boosted to 500 GeV, and now

the Laboratory looks towards 1 TeV
(1000 GeV).

(Photo Fermilab)

While Brookhaven’s operating
funds have been increased, allow-
ing for an extensive superconduct-
ing magnet research and develop-
ment programme, initially no funds
are earmarked for ISABELLE con-
struction. However it is hoped that
support will be restored in the
months ahead as the budget is
finalized.

Work on the 3.8 km circumfer-
ence ISABELLE tunnel began in
1978 and is now largely complete.
The project was originally seen as
taking about ten years, however
difficulties were encountered in
the development of the supercon-
ducting magnets to handle the par-
ticles. Although these problems
have now been largely solved, the
project was nevertheless held up.
However good progress continues
to be made using the new magnet
design (see page 96).
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Tevatron Il approval

The Tevatron Il project at Fermilab
to convert the Energy Saver to full
1000 GeV experimental operation
has received US government au-
thorization. The construction pro-
ject is authorized for $49 million.
It includes the extraction system
to bring the beam out at 1000
GeV, upgrading the external beam
switchyard to handle transporting
and targetting of beams up to
1000 GeV, and modification and
construction of new secondary
beams and support facilities in
each of the three existing experi-
mental areas to fully exploit the
physics capabilities of the 1 TeV
accelerator. The project will start
this year and be fully complete in
late 1985. Tom Kirk, Deputy Head
of the Research Division, is Project
Manager for Tevatron Il.
Meanwhile another key milestone

on the way to completion of the
Fermilab Energy Saver/Doubler

has been achieved with the oper-
ation of a 2400 foot-long supercon-
ducting magnet string comprising
three-quarters of a sector of the
total ring.

Tests of the first sector of the
Saver have been under way since
mid-January. Nearly half a mile of
superconducting bending magnets
in the main ring tunnel have been
cooled and powered to 2200 A
which is equivalent to an energy
of approximately 500 GeV. The
string includes roughly one-eighth
of the Saver magnets.

Three separate cryogenic loops
are in operation from the A1, A2,
and A3 service buildings. The total
system is operating in conjunction
with three satellite refrigerators
and the Central Helium Liquefier.
Twenty-four half cells are in the
string with each half cell consisting
of four dipoles, one quadrupole
and a spool piece which contains
the correction elements.

Many tests are under way as
the current through the system is
raised by stages. The entire sys-
tem has been ramped at the design
rate of 100 A/s for several hours
with no unexpected problems. The
system is also periodically dumped
into a resistive load, or made non-
superconducting (quenched) by
turning on internal heaters, in order
to test the power supplies, magnet
quench protection and refrigerator
recovery. Tests are being run on
pressurization, refrigeration, the
control system, power supplies,
vacuum and general safety sys-
tems. Operation at 1000 A occur-
red on 12 February, 1500 A on 13
February, and 2200 A on 19 Feb-
ruary. Over the next months the
current will be gradually raised to
4000 A. All of these tests are be-
ing carried out while the present
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accelerator is in operation for the
normal 400 GeV research pro-
gramme. The system is handled
from the existing central control
room in parallel with normal opera-
tion.

SLC Workshop

Some 150 physicists met at SLAC
recently to discuss reports on the
experimental prospects at the
SLAC Linear Collider (SLC). This
meeting concluded the first phase
of study for the SLC physics pro-
gramme.

Most of the agenda was devoted
to the presentation of the reports
of the eight specialist subgroups
set up last year (see June 1981
issue, page 199). These reports
are being published as proceed-
ings.

On view was new hardware de-
veloped for SLC, including a new
beam position monitor to handle
the intense SLC bunches. The con-
trol system which monitors beam
position, calculates orbit correc-
tions and adjusts steering dipoles
has been successfully tested. Also
shown was a new klystron ca-
thode, designed to improve the
performance of the existing 36
MW devices to provide the energy
and reliability needed for the SLC.
Meanwhile a 150 MW klystron is
being developed with Japanese
assistance, and a prototype is ex-
pected to be ready this summer.
These tubes would meet SLC re-
quirements without the need for
additional linac r.f. power.

Progress at CESR

More news from the CESR elec-
tron-positron ring at Cornell to
update our recent story (Jan-
uary/February issue, page 9). After
further operation with the new
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mini-beta insertions, normal oper-
ating luminosity has been improved
by a factor of three. Peak figures
of more than 8 x 10°° cm? s°!
have been recorded, while inte-
grated luminosities of 2000 inverse
nanobarns per week are now rou-
tine. The new CLEO superconduct-
ing magnet has paid dividends in
the form of power savings equival-
ent to half a million dollars per
year, welcome news when opera-

The Crystal Ball detector being prepared

for removal from the East Pit at the SPEAR
electron-positron ring at SLAC and shipment
to DESY for installation in the revamped
DORIS ring.

tional budgets are severely
pressed. During the recent major
shutdown, additional sodium iodide
scintillator counter end caps were
installed in the CUSB lepton-photon
detector to complete its angular
coverage. A magnetized iron muon
identifier was also brought in.

After a three-month run at the
third upsilon, CESR energy will be
raised for an extended run at the
fourth upsilon.
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TRIUMF

Meson Research Facility

University of Alberta
Simon Fraser University
University of Victoria
University of British Columbia

(competition no. 320-022)

CONTROL SYSTEM ENGINEER

TRIUMF has a position available for a control system engineer.
The TRIUMF Accelerator Control System comprises a number
of mini and micro computers interfaced to the accelerator
using the IEEE 583 CAMAC standard. The system controls
high current and high voltage power supplies, stepping
motors, a large and complex vacuum system, and a 2 MW RF
transmitter. The control system engineer will assume respon-
sibility for the maintenance and improvement of all aspects of
the existing system, as well as the specification, design and
implementation of new subsystems. An ability to identify
developing system problems, and to recommend and coordi-
nate corrective procedures is required. The successful candi-
date should have at least five years experience in the design
and application of digital and analogue electronics to process
control and data acquisition systems. The position will be at a
senior level and the salary will be commensurate with exper-
ience.

Please reply in writing, outlining qualifications and experience
to:

TRIUMF Personnel (Competition No. 320)
3004 Wesbrook Mall

Vancouver, B.C., V6T 2A3

Canada

Applications will be acceptéd within one month from the date
of this issue. We offer equal employment opportunities to qua-
lified male and female applicants.

The Swiss Institute for Nuclear Research oper-
ates high intensity proton accelerators for appli-
cations in nuclear physics.

We have an opening for an

Electrical Engineer

a university graduate with some experience in
the field of high power RF and RF controls. The
assignments will be in design, development,
commissioning and maintenance.

This is a permanent position, salary is negotiable
depending upon qualifications and experience.

Please mail your replies stating all pertinent
information to

SIN,

Swiss Institute for Nuclear Research,
Personnel Department, Code 23,

CH - 5234 Villigen, Switzerland.

UNIVERSITY OF GENEVA |

The Department of Nuclear and Particle Physics
announces an opening for a

FULL PROFESSOR
IN HIGH ENERGY PHYSICS

to join one of the experimental research groups
of the department at CERN and participate in
physics teaching.

Letters of application together with detailed cur-
riculum vitae and list of publications are to be
addressed to:

Doyen de la Faculté des Sciences
Université de Genéve

20, quai Ernest-Ansermet

CH - 1211 Geneva 4

Additional information can be obtained at the
above address.

Closing date for applications : June1l, 1982.

ELECTRONICS ENGINEER

needed by design group of unique laboratory
under government contract to build two of the
world’'s largest and technically most advanced
cyclotrons. Significant experience with analog
circuit design is required, as well as a good
understanding of servo theory and practice. Ex-
perience with digital circuitry desirable.

Position involves working with other electronics
engineers and technicians, including high power
RF specialists. After completion of the construc-
tion of these cyclotrons, there will continue to be
interesting RF design in assisting the physics
research program.

Opportunity for continuing education is included
in this position. Applicants should send a resume
including salary history to:

Dr. Lawrence THARP

National Superconducting Cyclotron Laboratory
Michigan State University

East Lansing, MI 48 824

Michigan State University is an equal opportu-
nity/affirmative action employer.
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CUSTOM MADE MICRO-ELECTRONICS

NORWAY AT CERN 20-23 APRIL 1982
V‘ILSIT OUR STAND ® MONOLITHIC IC's

Digital and Linear circuits

® HYBRID IC's

Thick Film and Thin Film
High precision laser trimming

® CHIP CARRIERS
Single chip

® Approved high quality
assurance programme (AQAP-1)

L d

AKSJESELSKARPET
MIKRO —
ELEKTRONIKK

P.O. Box 83, N-3191 Horten, Norway, Tel. (033) 42 651 Tix. 21127 micro n
Sales Office in Germany : AME, Postfach 4243, D - 6100 DARMSTADT Tel. 06151/82798

FOR SALE | Bl our speciAL FIELD ) (R[] 31 3oy ION

. E
@‘ Prism Spectrograph lectrons - lons - X-Ray- Vacuum-UV-UV - Visible -
N7

The 24 Sp ectrogr aph Hybrid Analog and Digital Receivers,

made by Jobin Yvon,
Arcueil, France

Quartz prism dispersion system
Range 2200 to 8600 A
Arc and spark excitation system.

For qualitative and quantitative analyses of
— all metals and alloys;
— minerals, rare earths, cements, etc.

Suitable for analysing liquids, powders, very fine
wires, deposits of a few mg, etc.

Suitable for trace identification, etc.

For further information, please contact:

CERN - Stores/Salvage Service,
1211 GENEVA 23, Switzerland. Telex 23698
or ring :

for general information :
Mr. F. Spyse - tel. 022 /83 2180

for technical information :
Mrs. Gudrun Jesse - tel. 022 /83 47 23
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A 8.R.C. LABORATORIES

FRICY

Data Links and Systems

Photomultipliers, Image Intensifiers,
Camera Adapters, LLL-Cameras

Photomultipliers, Electronmultipliers,
1/2” - 5”,2",3",31/2” hexagonal

Microchannel Plates and MCPDs,
GaAs Photomultipliers and Image
Intensifiers

HERIBERT LEHNER
Opto- und Spezial-Elektronik

Tel. 04192/ 46 02

Telex: 2180146 lehnd

Drosselweg 6
D-2351 Wiemersdorf
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HighVoltage?

If you are searching for an established,
reliable supplier of high voltage power
supplies and test sets, then look no
further. ..

Hunting Hivolt’'s range of standard
products is a culmination of over 30
years experience with the design and

manufacture of DC high voltage power
supplies and includes:

® Low power DC modules

e High voltage supplies up to 500kV
® 2kW switched mode PSUs

® 250W switched mode PSUs

o Mil spec switched mode supplies
for precision CRTs

® Voltmeters

® Insulation Test Sets

Design and manufacturing facilities are
approved to DEF. STAN 05-21 offering
custom solutions of the highest
technical standards.

When you need high voltage power,
remember the name...

@w HUNTING
temios| INVOLT LINITTED

Riverbank Works, Old Shoreham Road,

Shoreham-by-Sea, Sussex BN4 5FL, England.

Tel: 07917 4511. Telex: 87466.



SI VOUS UTILISEZ LES COLLIERS DE SER-
RAGE RESISTANT A LA CORROSION, DANS
LES DIAMETRES ENTRE 7 - 11 JUSQU'A 242 -
262 MILLIMETRES, VOUS DEVRIEZ CONNAITRE
LES DEUX PRODUITS DE POINTE QUE NOUS
VOUS PROPOSONS A DES CONDITIONS RAISON-
NABLES:

FLEXINOX (MIL C6985):
EN INOX 18/8 OU 18/8 MO
SUR DEMANDE.
LARGEUR DE LA
BANDE 5 - 8 - 13 MM.

SERFLEX: EN ACIER
ZINGUE, BANDE INOXIUM,
LARGEUR 5 - 8 - 14 MM.

.....ET, COMME SUPPLE-
MENT GRATUIT: LA PLU-
PART DES MODELES .
SONT EN DEUX PIE-
CES AGRAFABLES
POUR FACILITER
LE MONTAGE.

et e R U5 1M, FRANL
" | 3

Colliers en Inox 18/8. Types: Microflex,
largeur 5 mm, en une piéce, 2 grandeurs
entre 7 et 19mm de @; Minox, largeur 8 mm,
en une piéce, 10 grandeurs entre 11 et 97

. mm de @; Minox S, largeur 8 mm, en deux

Société anonyme piéces, 19 grandeurs entre 18 et 262 mm
de @ ; Flexinox, largeur 13 mm, en deux
piéces, 20 grandeurs entre 14 et 262 mm
deg.
Colliers en acier zingué et Inoxium, en une
Rue de I'Hépital 12 — 2501 Bienne ou deux piéces, 54 grandeurs entre 54 et

262 mm de 7. (Types: Miniflex, Minus, Ser -
Tél. 032 223223 Télex 34222 preci ch flex). Grandeurs spéciales sur demande.

Ckconvnoddre

To get full information on:

® FLOPPY DRIVES
PRINTERS
CENTRAL UNITS
LITERATURES
PROGRAMS

Vic - 20

EXTENSION, ETC.

CALL

CORYLUS

29, rue des Gares - 1201 GENEVE
Telephone: 022 /33 92 34
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AN INTRODUCTION TO THE
PHYSICS OF INTENSE

CHARGED PARTICLE BEAMS
By R. B. Miller, Sandia Laboratories, Albuquerque,
New Mexico

A detailed survey of the various phenomena associated
with intense charged particle beams. Offers consistent
logical treatment of beam generation and propagation
and covers important special topics including powerful
sources of coherent radiation, collective ion accelera-
tion, and particle beam fusion. A good textbook for the
first-year graduate student or beginning researcher.
approx. 375 pp., illus., 1982, $45.00 ($54.00/£28.35
outside US & Canada) .
Textbook adoption price on orders of six or more
copies: $29.50

PHYSICS IN COLLISION

High-energy ee/ep/pp Interactions
Volume 1

Edited by W. Peter Trower, Virginia Polytechnic
Institute and State University

and Gianpaolo Bellini, University of Milan, Italy

Launches a series dedicated to re‘ziewing annually the
facts of particle physics. Quark—quark, lepton—quark,
and lepton-lepton interactions are discussed in terms of
past experiments, the present state of the theory, and
the prospects for new detectors and accelerators in the
future. A timely report on the current status of this fast-
moving field.

approx. 525 pp., illus., 1982, $65.00 ($78.00/£40.95
outside US & Canada)

NEUTRINO PHYSICS

AND ASTROPHYSICS
Edited by Ettore Fiorini, University of Milan, Italy

Up-to-date plenary reports provide the reader with
reviews of important areas of past research and
coverage of recent results and theoretical speculations.
Topics addressed include high- and low-energy neutrino
astrophysics, weak charged and neutral currents,
neutrino oscillations, as well as more general topics:
beam-dump experiments, new theoretical ideas, and
future developments in accelerators and detectors.
Volume 12 in the Ettore Majorana International
Science Series—Physical Sciences.

434 pp., illus., 1981, $49.50 ($59.40/£31.19 outside
US & Canada)

GAUGE THEORIES, MASSIVE
NEUTRINOS, AND PROTON DECAY

Chairman: Behram Kursunoglu
Editor: Arnold Perlmutter, Center for Theoretical
Studies, University of Miami

A distinguished group of contributors review the latest
experimental and theoretical developments in the field.
Critical developments in new accelerator plans,
neutrino oscillations, proton decay, and decay schemes
of the upsilon are among the topics addressed. The
flurry of activity generated by recent evidence for

. massive neutrinos is amply reflected. Volume'18 in the

Studies in the Natural Sciences series.
402 pp., illus., 1981, $49.50 ($59.40/£31.19 outside
US & Canada)

PLENUM PUBLISHING CORPORATION
233 Spring Street, New York, N.Y. 10013
In United Kingdom: 88/90 Middlesex Street
London E1 7EZ, England

VDV VUV VUV VTV
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LEmg

Avdio=
System

LEMO-Audio components, mono and
stereo, are suitable for applications
such as microphone connectors, radio
and television studio equipment (mixing
desks, mixer controls, distribution pa-
nels, etc.) andforelectronicsingeneral.
Small dimensions, aesthetic deSIQn
reliability

in short: a A=AS#¥I&Y product

‘L) LEMD=;]

Electrotechnique - CH-1110 Morges - Suisse

SELF-EXTINGUISHING AND CHLORINE-FREE CABLES

NG 747 A

CABLES AUTOEXTINGUIBLES ET SANS CHLORE

83AH B8

i smmnslls sseeulis samn

VYV
SOCIETE ANONYNME DES

/\\ CABLERES & TREFILERES
@ DE COSSONAY
Vente par CABLEX S.A., BP. 274, 1110 MORGES, Tél. 021/710981, Télex 257 84

No. de Télex valable a partir du 17.5.82. 4568 171
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PRECISION

PHOTOMULTIPLIER

TUBES

FOR HIGH ENERGY

PHYSICS

Single Photon PHD

! APhoto Counts: 2700cps
Dark Counts: 50cps
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R1262— A GaAsP high gain first dinode PMT
capable of excellent single and multi-photon
discrimination.

Pulse Response
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R943-03— A photon counting PMT with a GaAs (Cs)
photocathode which is ideal for plasma or laser fusion
diagnostics and fluorescent spectroscopy. The R943-03
provides a typical dark count rate of 10 counts per
second (at -20°C) and a 2.2 nanosecond rise time.

R1294X— A Microchannel
Plate PMT for use in high
magnetic field environments
offering 350 picosecond rise
time and excellent gain
stability beyond 10* coulomb

ial accumulated charge. The

R1294X also provides
immunity to after-pulsing.

50
LIGHT ACCEPTABILITY OF R1391X
—— measured o-----o calculated

R1391—A 5” hemispherical PMT
providing good quantum efficiency,
timing characteristics and light
acceptance significantly greater
than 2T solid angle.

ANGLE (Degrees)

% !
N vume

0 50 100

‘R647—A V2" end-on
photomultiplier
workhorse for
CAT scanners
and the ideal choice
when high density
detector packing is
required.

Take advantage of Hamamatsu’s state-of-the art hemispherical photomultiplier tubes for precise
detection of Cerenkov light in proton decay or neutrino-type experiments. Use our more traditional
end-on PMT’s in calorimeter, hodoscope and plasma applications.

CALL OR WRITE FOR LITERATURE

HAMAMATSU

HAMAMATSU CORPORATION ¢ 420 SOUTH AVENUE « MIDDLESEX, NEW JERSEY 08846 » PHONE: 201/469-6640
International Offices in Major Countries of Europe and Asia.
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~
/Décodeur de mesure
stéréophonique SMID 203

Ai
- )

® Mesures de générateurs stéréo ® Niveau d'entrée de —12 a +12 dB
@ Contréle d’émetteurs FM stéréo ® Diaphonie G/D > 60 dB

® Test de récepteur de relais FM @ Rapport signal/souffle > 80 dB
® Mesures de circuits de transmission @ Prix tres avantageux

3000 Berne 31

Représentation générale | ROSCHI Case postale 63
et service : Télex 32137

pour la Suisse = Télécommunication SA Tsephone 031 442711

INCOS ... LOW COST CAMAC??

Low cost, yes! CAMAC, not completely!

Functionally, we applied a comparable philosophy: a dataway with 17 normal positions and 1 ”control” position from
which the modules are addressed and where the individual interrups are collected. The modules are accessed by N,F,A
memory mapped commands.

The dataway has 16 bi-directional data lines along with address, control and power distribution via indirect 64-pin con-
nectors. Mechanically we have maintained the EUROCARD standard. Although the bus and interface modules are micro-
processor independent, we employ two types of micro-processors: the 6800 and the 6809.

Reliable?
We have delivered and installed many thousands of INCOS modules all over Europe since we introduced INCOS in 1978.
Operating without the need of service requirements, in industry, universities and aircraft manufacturing.

Software?
Real time multitasking executive, with a modular structure to cope with the hardware modularity. Development can be done
on the target system supported by an editor, a BASIC compiler with access to the hardware, Macro assembler, datacom
procedures, disk management, etc. Memory banking and protectlon for 4 users, allowmg a max. of 128k user space.

o m@&

Our range of modules comprises of
more than 60 different types:

B Fully powered crates

B Processor/controller B Memory,
dynamic, static, eproms B Input/-
Output, TTL, powered B Opto, relay
B Analogue modules, DAC’S, ADC’S
B Peripheral controllers, printers, disk
systems B Timer, scalers, watchdog
B EPROM programmers B Serial
interfaces, asynchronous, synchro-
nous, bit synchronous B Video gene-
rators, several formats/char. sets

W Extender, debugging tools

B Hardware conversion, check gene-
ration, arithmetic.

I INCAAB.V., Postbus 211, NL-7300 AE APELDOORN HOLLAND
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For 25 years, Reuter-Stokes
proportional counters have been

known for their matched operat- are p mf e' ' ed
ing characteristics and long life. in res e ar ch

Our two-year full warranty attests
to our confidence in these
counters.

Intime-of-flight and small-angle
scattering experiments, in nu-
clear safeguards and geophysical
exploration, we are known for our ability to design :
to unigue requirements. And the predictably uniform x-ray detectors.
charge output and sensitivity of R-S counters :
has made them the detectors of choice throughout
the research and fuel-reprocessing communities. This

reutergystokes

applications.

Cleveland, Ohio 44
Telex 98-5253.

e-filled
neutron counters _

and safeguards

Reuter-Stokes, Inc., 18530 South

uniformity assures
precise matching for paraliel

operation atasingle volt-

age setting, and detector inter-
changeability,.

'Reuter-Stokes' strict control

sults in tritium-free, high-purity
SHe for best performance. Call
or write for information on our

complete line of gas-illed neutron, gamma, and

L

128 U.S.A. Phone 216-581-9400;

of fill-gas formulation re-

Mil:és Parkway, '

7802
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CERN GENEVE (SUISSE). TABLEAU mQGR“"“
EPOCLAD AVEC DISJONCTEURS ,

pANs LAIR Pour MOYENNE TENSION (BFRILILEO
MAGRINI GALILEO - Via L. Magrini, 7 - 24100 BERGAMO (ITALIA)

Telefono/ Phone: (035) 235.444 - Telegrammi/Cable: MAGRINI GALILEO BERGAMO - Telex: 301535 MAGGAL |

Economy in
materials handling

® Turn key operated installations

@ Custom built components

@ Engineering and consultancy
service

@ Planning and simulations

® Manufactoring

@ Installation of standard or
special materials handling
equipment
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% ... PHOTOELECTRONS?

High Gaind;=70% SER

New XP2262 facilitates multiplier noise discrimination

A complete range of fast 2" PMTs for physics andindustry | ' = ggﬁgﬁ’i gr‘]‘t'speulize time fora

number Atce pulse
li it
stages (ns) (ns) (ns) lrzea:) v tw = anode pulse duration FWHM

for a delta light pulse
Ot = transit time spread for single
XP22428 n- cloctron mode

Atce = transit time difference

High sensitivity bialkali 44 mm diameter cathode Philips Industries

XP2262 replaces XP2232. Other fast tubes: Electronic Components and
3/4"” PM1911 3" PM2312 Materials Division
*SER = Single Electron Resolution 17 PM2982 5" XP2041 Eindhoven, The Netherlands

We've set the standard forover 20 years
% Components PHILIPS

and Materials




NKT- a qualified
supplier of cables
and equipment for
power transmission

Low voltage underground cables

High voltage underground/submarine XLPE cables
Joints and terminal equipment

Steel-aluminium cables for overhead lines

NKT is a Danish group of companies experienced in high
quality manufacture of an extensive range of products
serving utility corporations, electronic and electrotechnical
industries, as well as building and construction industry.

An important sector of the group are the cable divisions,
offering products from the finest wires to the heaviest
telecommunication cables and high tension XLPE cables.

NKT manufactures cables in compliance with Danish and
other standards, such as IEC, British Standards or
DIN/VDE, as well as cable joints and terminations up to
170 kV.

NK'T

Power Cables

22, Vibeholms Alle ¢ DK-2600 Glostrup
Telephone +4529618 18 ® Telex 33508 nkt gk
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A+D PRODUCTS SA
2502 Bienne r. Albert Anker 23

Tél.032 236312/235582  Télex. 34834 ADPRO

CIM Modules

A + D PRODUCTS manufactures currently CERN

Instruments Modules (CIM) and compatible
POWERSUPPLIES for use with the CERN chassis
sf’stem 8905

TABLE of available models

MODEL VOLTAGE RANGE CURRENT LIMIT SIZE
151/ 5V 2A 48...55V 2,1 A 3HX1L
152/ 5V 5A 48...55V 525A 3Hx2L
153/ 5V 5A 4,8...55V ®525A SHx2L
154/ 5V 10A 4,8...55V 10,5 A SHx2L
155/ 15V 1A 12,217V *1,05A 3Hx2L
156/ 15V 1A £12...£17V +1,05A SHx2L
157/ 24V 2A 23,8.., 25V 2,1 A 3Hx2L
158/ 24V 2A 23,8... 25V 2,1 A S5Hx2L
159/ 24V 5A 23,8... 25V 525A SHx2L

Please contact us for additional information
We also represent for Switzerland:
Delta Elektronika BV (NL)

Wallis Electronics Ltd (UK)

E/M Electronic Measurements Inc. (USA) .

Partout ot I'ceil
ng p%lljjt ggcé%etlar...
Endoscopes

flexibles
a fibres de verre

pour 'inspection directe de corps creux
non accessibles aux yeux. @ 3-14 mm,
longueurs utiles 0,5-12 mm. Eclairage
de l'objet par lumiére halogéne intégrée.
Alimentation par pile et secteur.

For optical
interior inspections...

boroscopes,
fiberscopes.

Ask for details.

)=y TECHNOKONTROLL AG

A 8049 Zirich, Imbisbihlstr.144 Telefon 0156 56 33
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The New

Turbomolecularpumps usedtogen-
erate high and ultra-high vacuum
without any hydrocarbons have
proven their usefulness both for
scientific and industrial application.
The PFEIFFER TURBO has been the
pioneer for this type of pump.
Research and development over
nearly 25 years have over and over
again led to new and better solu-
tions.

As a result of the optimization of the
rotor and stator design, a consider-

CERN Courier, April 1982

. ® TCP300

POWER-SUPPLY
i L4

irE i3] g
ROTATION
ILs;v
PUMPING
HEATING AT
. .

TCP 300 electronic drive unit

»

able increase in volume flow rate
has been attained for the turbo
pump models 170 and 330.

Both pumps are driven by the newly
developed electronic drive unit type
TCP 300. The TCP 300 has been
equipped for connection to the in-
terface unit TCI 001 which is also
a new development and which per-
mits the most important operating
data of the pump and the electronic
drive unit to be processed by a
computer.

PFEIFFER TURBO PUMPS

Detailed information on pumps and
pumping units can be supplied to
you on request.

BALZERS

ARTHUR PFEIFFER
VAKUUMTECHNIK WETZLAR GMBH
Postfach 1280, D-6334 Asslar,
BR-Deutschland

125




AT Valves

are successfully utilized in many
installations all over the world...

VAT AKTIENGESELLSCHAFT fiir Vakuum-Apparate-Technik 9469 HAAG (SCHWEIZ)

ACHEMA 82
6. - 12. 06. 1982
Hall 5 - Booth 012

as:

— Industrial Gate Valves
sizes 16 to 1250 mm
— Gate Valves for Ultra High Vacuum
sizes 35 to 1250 mm
— Fast Closing Safety Systems
with Control Electronics for particle accelerators
sizes 63, 100 and 150 mm
— Valves for Chemical Application
sizes 16 to 160 mm

Our special design features are:
highest tightness

shortest closing time

lowest magnetic permeability
extreme radiation resistance

Tel. 085 /7 23 23, Telex 74162

DIELECTRIC

TRANSMISSION of VERY HIGH POWER
at RADIO FREQUENCIES

® DESIGN ® TEST
® MANUFACTURE @ INSTALLATION

RECTANGULAR
WAVEGUIDE

COAXIAL
COMPONENTS
O WAVEGUIE - WR650 - WR2300
O COAX - %" - 14"
RIGID AND WELDED FLEXIBLE WAVEGUIDE - TUNERS
HYBRIDS ~ LOADS  SWITCHES  PHASE SHIFTERS

UNIQUE DISCONNECT DEVICES
DRY GAS PRESSURATION EQUIPMENT

(BREAKAWAY SECTIONS)
FILTERS

DIELECTRIC COMMUNICATIONS

A UNIT OF GENERAL SIGNAL
TOWER HILL ROAD
RAYMOND, MAINE 04071, U.S.A.
TEL (207)655-4555 TWX 710-229-6890

ESTABLISHED
IN 1954
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Advertisements in GERN COURIER

Format A4 Monthly publication

All advertisements are published in both English and French
editions. Second language versions accepted without extra

charge.
Cost per insertion (Swiss Francs)
.Space Actual size (mm)
(page) width by height 1 3 5 10
insertion |insertions | insertions | insertions
/4 185x 265 1550 1500 1450 1350
185x 130
/2 90 x 265 850 820 800 750
/4 90x 130 480 450 430 410

Supplement for:

— each additional colour 1450 SwF
— Covers:

Cover 3 (one colour) 1750 SwF
Cover 4 (one colour) 2250 SwF

Publication date 1st of month of cover date:
Closing date for
positive films and copy 1st of month preceding cover date
The cost of making films and of
translation for advertisements are
charged in addition.

60 or 54 Swiss (150 English)
Advertisements cancelled after 1st
of month preceding cover date will
be invoiced.

Advertising space is limited to 50% of contents and insertions
are selected on a strict first-come first-served basis.

These rates are effective for the year 1982.

Screen (offset)

All enquiries to:

Micheline FALCIOLA / CERN COURIER - CERN
CH-1211 Geneva 23 Switzerland

Tel. (022) 83 41 03 Telex 2 36 98
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SENSITIVITY

LIGHT PEN

LIGHT PEN

CAMAC

NEW AND REVOLUTIONARY
BUDGET PRICED
VIDEO DISPLAY DRIVER MODULES

NOW AVAILABLE :
VDD 2118 / CDD 2119

- Only ona CAMAC unit. mdth
® Black and whne ( VDD 2118) or color versmn (CDD 2119)

: ® Fast wr:tmg spesds up ta 1'500 000 pixels /sec.

e High resolutmn 512x 256 p:xel drsplay in Bcolors
® 96 upper/ lower case ASC II character set

o nght“pen interface conne’ctor

® 75 Ohmf/‘TTl output for ra:Ster‘ scan monitors
® 393 k blt dyi"‘SpIay: memory ( color version)

© Full vector plotting (at any angle) |

BLOCKS

VERTICAL

horizontal | o EmEs
HORIZONTAL , e e A

vertical

France: EG&G Instruments; Zone Silic 428; Tel. (1) 6872571 - Tix 202553F, F-94583 RUNGIS. CEDEX — Germany: SEN

ELEKTRONIK GmbH;Brandstiicken 11; Tel. 041 802046 - Tix 2163705d, D-2000 HAMBURG 563 — DIDAS Digital System;
Radspielstrasse 8; Tel. 089916710 - Tix529167d - D-8000 MUNCHEN 81 - Switzerland : SEN ELECTRONIQUE SA; CP39;
Tel. (022) 442940 - TIx 23359ch - CH-1211 GENEVE 13 — SEN ELEKTRONIK AG; Austrasse 4; Tel. (01) 9455103; Tix 58257ch -
CH-8604 VOLKETSWIL - United Kingdom : SEN ELECTRONICS LTD; London Street; Chertsey; Tel. 9328.66744 - GB -

KT168AP SURREY — OFFICES THROUGHOUT THE WORLD.

Headquarters:
SEN ELECTRONICS S.A.; Avenue Ernest-Pictet 31; Tel. (022) 442940 - TIx 23359ch - CH-1211 GENEVE 13. ELECTRONIQUE




ULTRA-LOW Vos
DUAL INSTRUMENTATION

OPERATIONAL AMPLIFIER
(EXTREMELY TIGHT MATCHING)

ORP-207

@® Excellent Individual Amplifier

Parameters
® LowVos ... 100 pv
® Tight Offset Voltage Match .. 90 pV Max.
® Tight Offset Voltage Match

vsTemp.............. ... 1.0 pv/°C Max.
® Tight Common Mode Rejection

‘Match ... ... 100 dB Min.
® Tight Power Supply Rejection

Match ... ... . 90 dB Min.
@ Tight Bias Current Match ... 3.5 nA Max.
® LowNoise ... ... ... . 0.6 pVp—p Max.
® LowBias Current ... .. . 3.0 nA Max.
® High Common Mode Input-

Impedance . ... ... ... . 200 GQ Typ.
® High Channel Separation .. 126 dB Min.
® Internally Compensated ... Easy to Use
® Compact ...... ... .. 14-Pin Dip Package

Please contact your nearest
Bourns representative.

PRECISION MONOLITHICS INC.
Santa Clara, California, USA

® A Subsidiary of Bourns Inc.

6340 Baar

Bourns (Schweiz) AG
Telex 868 722

Tel. 042 /3333 33

We manufacture all types of light guides to specification.

We also specialize in surface-grinding various
thermoplastic materials such as NE 102, NE 110, Plexiglas,
Altuglas and Perspex, etc.

Reflectivity tests carried out at CERN have demonstrated that the
surfaces obtained by the Gebex® grinding process are of a very
high quality and do not require polishing.

® Registered trade mark.

Ogebex ag uster

Rosenstrasse 3 Tel. (01) 940 77 57

CH - 8610 Uster
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ORGANISATION EUROPEENNE
@‘ POUR LA RECHERCHE NUCLEAIRE
‘ EUROPEAN ORGANIZATION

N7
FOR NUCLEAR RESEARCH

MOVING?

Please remember to let us know
in good time. All notices of
change of address must be
accompanied by old and new
addresses. (Include label from
magazine wrapper.)

Any enquiries regarding subscriptions
should be addressed to:

Monika WILSON
CERN COURIER/CERN
1211 Geneva 23 Switzerland
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Ulrich
2 Mater AG

KONSTANTER GOSSEN

un riche programme d’alimentations
pour tensions et courants stabilisés

Appareils portatifs

plus de 50 types

— jusqu’a160V, 80 A et 2,9 kW

— en technique de 19”

— programmable par des signaux analogues
ou digitaux

— avec lecture digitale pour tension et

courant

Appareils pour installations

— en format 160 x 100 mm avec bornes a
fiches selon DIN 41612 et 41617

— comme éléments de rack 19”

— comme unité de montage libre

— modeéle a tension f<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>