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Around the Laboratories

A plan of the KEK site, showing the position
of the new TRISTAN ring, to be built over
the next five years.

KEK
TRISTAN approval

In what will probably be one of the
world's major new research centres
for particle physics, the electron-
positron phase of TRISTAN (Trans-

osable Ring Intersecting STorage
Accelerators in Nippon) has been
approved by the Japanese govern-
ment with a five-year construction
programme, beginning immediately.
The estimated total cost of the con-
struction at KEK is about 7.5 x 1010
yen (about 350 million dollars). The
total KEK staff at present is about
350, and is expected to rise to about
680 in 1985.

The project involves an accumula-
tor ring and the main TRISTAN ring.
Electrons and positrons accelerated
to 2.5 GeV by the linac, primarily
built for the Photon Factory (for
synchrotron radiation research), will
be injected into the accumulator
ring, where they will be stored, accel-
erated up to 8 GeV and then injected
into the TRISTAN ring. To produce a
high intensity positron beam, a new
linac will be built.

The accumulator ring is scheduled
to be constructed in two years and
used to test detectors for experi-
ments at the main ring. In the main
ring, there will be four long straight
sections (each 231 m long), and
three of them will be used for collid-
ing beam experiments. The long
straight sections are designed also
for r.f. accelerating systems and for
future electron-proton colliding
beam experiments.

The accumulator ring will be built
4.7 m below ground, and the main
ring will be at a depth of 11.4 m.
Thus the main ring tunnel will be
below the existing 12 GeV proton
synchrotron buildings. Special pro-
blems will arise at the point where
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TRISTAN e*e~ RING

Accumulator Ring

TRISTAN parameters

Accumulator TRISTAN
Ring Ring

maximum energy 8 GeV 30 GeV

(pulse mode)
circumference 377 m 3016 m
mean radius 60m 480 m
bending radius 24 m 224 m
r.f. frequency 501 MHz 509 MHz
maximum current 120 mA (15+15)mA
energy loss/turn 15 MeV 320 MeV

at 8 GeV at 30 GeV
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the tunnel will go under the beam
transport line between the existing
linac and the booster, but fortunately
there are no piles in the way. Both of
the two new tunnels will be con-
structed by cut-and-cover digging,
faster and cheaper than tunnelling.

With TRISTAN in mind, the reor-
ganization of the Laboratory is being
discussed and decisions will soon
emerge. However TRISTAN con-
struction will be carried out under
the present scheme, with the Accel-
erator Department and the Physics
Department in charge of the acceler-
ator and the experimental facilities
respectively.

CERN
Antiproton
synchrotron

The antiproton project, scheduled to
provide the world’'s first collisions
between intense beams of protons
and antiprotons, continues to run
according to plan. The latest suc-
cesses were achieved from 11-14
February when the 28 GeV proton
synchrotron passed another mile-
stone in its remarkable career,
becoming the world’s first antipro-
ton synchrotron.

Intense pulses of antiprotons (the
design figure is 6 x 10" antiprotons
from 24 hours of stacking) are pro-
vided by the Antiproton Accumula-
tor (AA), which first came into oper-
ation last year (see September 1980
issue, page 235). However it is the
PS which takes the antiprotons at
3.5 GeV from the AA and acceler-
ates them to 26 GeV for use eitherin
the ISR or for subsequent accelera-
tion in the SPS.

The TT6 beamline, recently completed and
soon scheduled to supply the CERN
Intersecting Storage Rings with antiprotons
accelerated in the 28 GeV proton
synchrotron.

(Photo CERN 27.2.81)
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Recent aerial picture of the Japanese KEK
Laboratory. On the right can be seen the
450 m-long electron linac for the Photon
Factory. This will have an important role to
play in the TRISTAN praoject, now approved.

(Photo KEK)
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For this, the PS has to become the
world’s first antiproton synchrotron.
Tests with antiprotons from the AA
started at the PS before the Christ-
mas break, and on 19 December a
3.5 GeV antiproton beam was seen
to circulate in the PS. Further tests,
this time using r.f. accelerating cavi-
ties, were carried out at the end of

anuary, culminating on 28 January
when abatch of 108antiprotons was
accelerated to 5.4 GeV.

In the third series of tests, in mid-
February, further success was not
long in coming when a pulse of 5 x
108 particles, only the 34th antipro-
ton pulse to be supplied by the AA,
was successfully accelerated all the
way to 26 GeV. This feat was
repeated several times during the
course of the next few days.

The ill-omened Friday 13 ran true
to form when a record stack of 3 x
100 antiprotons from the AA was
lost due to a vacuum leak. However

more antiprotons were soon ob-
tained and the cautious team waited
until the first hour of Saturday 14
before trying the next step - extract-
ing an antiproton beam and sending
it towards the ISR.

A 24 GeV antiproton beam was
gently extracted from the PS and led
down the recently completed TT6
transfer tunnel, built to allow the ISR
to be supplied with antiprotons. The
ISR was in fact undergoing a routine
shutdown, so beam could only get as
far as the vacuum in the transfer line
would allow. The first ISR antipro-
tons are scheduled for the next
series of tests.

Thanks to the enthusiasm of all
involved, and some dedicated team-
work, these initial antiproton accom-
plishments have been achieved in a
very short time and with a relatively
efficient use of the available anti-
protons. All this augurs well for the
future success of the project.
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DESY
Upsilon transitions at
DORIS

Data from the DORIS electron-posi-
tronring at DESY has confirmed that
the upsilon prime (10.01 GeV) is
definitely an excitation of the upsilon
(9.46 GeV) particle.

After having been used for
measurements in the charm energy
region in 1974-1977, DORIS was
upgraded in energy in 1978 to be
able to produce the upsilon (9.46)
and upsilon prime (10.01) reson-
ances (see September 1978 issue,
page 298). The leptonic decay
widths of the two resonances, as
well as the precise value of their
mass difference, was measured and
it was shown that the upsilon is
indeed a bound system of two
quarks with charge one-third.

From October 1979 to March
1980, DORIS was used for a second
round of upsilon experiments. The
objectives were :

1. To measure the branching ratio of
the upsilon’s decay into muons, so as
to obtain the total decay width.

2. To get improved values for the
resonance parameters of the upsilon
prime.

3. To obtain first results on the topo-
logy of the upsilon prime decays.

4. To observe transitions from the
upsilon prime to the upsilon.

The branching ratio of the upsilon
into muons is 3.2 + 0.8 + 0.4 per
cent (the first error is statistical, the
second systematic). This value, to-
gether with the leptonic width, gives
the total decay width as 40 +13
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A decay of an upsilon prime as seen by the
LENA detector at the DORIS electron-
positron storage ring. The decay (seen
looking along the beam) produces two
muons, which penetrate the iron shielding,
and two pions. The invariant mass of this
muon pair corresponds to the upsilon.
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(-8) + 9 (-7) keV. This should be
compared with the J/psi total width
of 63 = 9 keV. Assuming that the
direct hadronic decays of the upsilon
resonance proceed via a three-gluon
intermediate state, the strong cou-
pling constant comes out as 0.17
+0.04 (-0.02) = 0.01, using lowest
order quantum chromodynamics
calculations (QCD). These values are
an average of results obtained by the
DASP-II, LENA and PLUTO collabo-
rations.

The LENA collaboration was
formed in 1979 as a Cracow /
DESY / Erlangen - Niirnberg / Ham-
burg / Michigan State / Carnegie-
Mellon/Saclay/Tel-Aviv collabora-
tion which has now been joined by
Nijmegen. Their detector, built by a
DESY/Heidelberg collaboration, is
well-suited for photon detection and
electron identification. The muon
detection system was improved in
1979.

The LENA collaboration has now
observed the decay of the upsilon
prime into an upsilon and two pions,
together with the subsequent decay
of the upsilon. These events have a
clear topology and signature and can
be kinematically fitted. With seven
such events, the two-pion branching
ratio is found to be 19 + 8 per cent.
This gives the partial width of the
upsilon prime decay into an upsilon
and two gluons (which then frag-
ment into a pion-pair or an eta
meson) of 10 = 5 keV. The ratio of
this value to the corresponding two-
gluon width of the J/psi (110 = 22
keV) is 0.09 + 0.05, which agrees
with the QCD prediction of 0.11. On
the other hand one would expect a
ratio near unity with scalar gluons.

Similar results for upsilon prime
decay parameters have also been
observed and measured by the
CUSB experiment at Cornell. Data is
also expected from the CLEO experi-
ment at Cornell.
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FERMILAB
Superconducting
left bend goes
into service

As we reported briefly in the March
issue (page 62), the superconduct-
ing ‘left bend” has now gone into
service at Fermilab. The left bend
extracted beam serves the Meson
Laboratory, one of the three major
external areas at Fermilab. The
twenty-one magnet string — more
than four hundred and fifty feet of
superconducting magnets — is by
far the largest superconducting
magnet string yet placed in opera-
tion for beam transport. First opera-
tion occurred in mid-December. By
mid-January system operation was
approaching routine and normal
beam intensity requests in the
neighbourhood of 5 x 1012 protons/

The superconducting left bend, curving away
towards the Fermilab Meson Laboratory.

(Photo Fermilab)

pulse for the Meson Laboratory were
being handled with ease. The system
is currently operating at 400 GeV
but the installed magnet bending
power could bend the 1 TeV beams
of the Tevatron. The system has
shown itself capable of easily recov-
ering from quenches.

The need for superconducting
external beamlines with the Energy
Doubler has been evident from the
earliest days of the project. The con-
fined beam transport enclosures do
not permit lengthening the bending
strings to achieve Doubler energies.
In 1977 it was realized that a super-
conducting left bend would give sub-
stantial energy savings even before
Tevatron operation began, and
would give extremely useful operat-
ing experience with superconduct-
ing systems. The US Department of
Energy agreed to the installation of
the left bend as an energy saving
project. Russ Huson, head of the
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Don Ljung at the computer control console
for the left bend.

(Photo Fermilab)
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Accelerator Division, spearheaded
the efforts to get the project under
way. Prototype twenty-two foot
Energy Doubler magnets were used
since they were no longer needed
after the decision was made to
employ shorter twenty-one foot
magnets for the Doubler.

The decision to go ahead on the
left bend had important implications
for the Laboratory and particularly
the Meson Laboratory users. An
operating experiment would find it
difficult to face the possibilities of a
slow turn-on. Because of the tight
constraints of the tunnel it was not
possible to maintain the old conven-
tional magnet string in place.

Actual installation began in June
1980 managed by the Accelerator
Division beam switchyard group led
by Roger Dixon. Jack McCarthy
headed the engineering efforts. Con-
tributions to the project came from
many other groups in the Laboratory.
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Installation continued through the
long summer shutdown in parallel
with a large-scale project to upgrade
the neutrino shield and associated
installations.

First beam was transported
through the superconducting string
to the F1 manhole halfway to the
Meson targets on 12 December.
Later that weekend the beam was
transported all the way to the Meson
Laboratory. At that stage the refri-
geration was still limited, leaving
little flexibility to cope with magnet
quenches. During the first weeks,
this reduced refrigeration capacity
gave rise to some system reliability
problems. The initial steps were
taken cautiously as the switchyard's
experts learned to handle the beam
in a possibly delicate situation. At
one point the full accelerator beam
of more than 2 x 1013 protons was
accidentally dumped into the super-
conducting system without damag-

ing effects, demonstrating that the
superconducting line can handle the
full beam.

By 1 January beam was being
delivered to the two Meson Labora-
tory targets. The system then began
operating more or less steadily,
except for a few early shutdowns to
install additiortal refrigeration com-
pressors and thereby increase the
refrigerator capacity. By late Jan-
uary installation of additional com-
pressor capacity was complete.
Early February saw a few problems
due to vacuum contamination, but
this was quickly cleared up and
satisfactory operations resumed.

The cryogenic left bend uses 21 of
the 22-foot-long prototype doubler
dipoles. With a current of 1500 A
these give 15 kilogauss for 400 GeV
operation. This is sufficient to pro-
duce the necessary ten degree bend
out to Meson. The field required at
1 TeV is 37 kilogauss, well within
the capabilities of the Doubler mag-
nets. The new magnet string re-
placed 56 ten-foot beam transfer
bending magnets. The original con-
ventional quadrupoles are still in use.
Ingeneralitis not sensible to convert
widely spaced quadrupoles with
superconducting elements in a
beam transport situation.

The cryogenic system for the
superconducting left bend consists
of a prototype of the satellite refri-
gerator for the doubler coupled to a
420 foot transfer line system. The
satellite refrigerator, with a wet and
a dry engine, originally had a mini-
mum complement of two recipro-
cating compressors, each rated to
handle 35 grams per s of helium at
300 psi. A third screw compressor
was added in January, with an addi-
tional capacity of 57 grams per s.
The screw compressors are used for
doubler satellite refrigerators.

The quench recovery properties of
the system are good. There is now

107



something like one beam-induced
quench per week, usually from mis-
steering the beam. Other quenches
occasionally occur because of refri-
gerator problems or compressor
trips. At present the quench recovery
time is set by the desire to gather a
large amount of retrospective data
with the computer when a quench
occurs. Typically the data gathering
takes fifteen minutes. Under ‘nor-
mal’ quench conditions the recovery
time, based on thermodynamic lim-
its, is much shorter.

The entire system operates under
automatic computer control. Collec-
tion of monitoring data is automatic,
and the control system is now aim-
ing for total closed loop control.

Operation of the Meson Area is
rapidly becoming independent of
any special superconducting ques-
tions. Itis a fact that the first week of
operation with the superconducting
left bend was one of the most effi-
cient weeks of accelerator operation
at Fermilab ever. The number of
tunnel accesses to service the left
bend have not been at all unusual.
On the other hand, for the first sev-
eral weeks of operation it was
necessary to shut Meson off for
short periods to complete installa-
tion.

One new feature of operation is
the remote possibility of release of
large quantities of helium gas. At
present, personnel carry oxygen
level monitors as well as mini-emer-
gency air packs as a safeguard.

The present left bend system can
handle Tevatron operation with only
minor modifications. A similar right
bend must be built to distribute pro-
tons to the three Proton Laboratory

Smiles from Jan Lefevere (front left), Tom
Sluijk and Project Leader Ron Fortune (rear)
as the new NIKHEF (formerly IKO) super-
conducting solenoid reaches a current

of 1000 A, well above its design value.

(Photo R. Spruit)
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target stations. Plans exist for this
project in conjunction with the Teva-
tron Il proposal for the construction
of the Doubler experimental areas.
No similar installation is necessary
for the Neutrino line since it is
straight.

Critics sometimes question the
energy economy of superconducting
operation. The conventional magnet
left bend operating in a pulsed mode
required an average power of one
Megawatt at 400 GeV exclusive of
power supply and lead losses. The
superconducting bend uses some-
thing like 200 kilowatts, mostly for
compressor operation. This is a net
savings of a factor of five. In more
down-to-earth terms it is sufficient
power to supply the needs of a
village of several thousand or to save
ten thousand barrels of oil a year.
These savings extrapolate by factors
of thirty to fifty for the Energy
Saver.

NIKHEF

Superconducting
muon channel

At the end of January, the supercon-
ducting solenoid forming the princi-
pal element of the muon channel
was successfully broughtinto opera
tion at the 500 MeV electron linac a1
the Dutch NIKHEF (formerly 1KO)
Laboratory. Stable operation was
achieved at 1000 A (15 per cent
over the design current) with a mean
coil temperature of 4.7 K. At this
current the solenoid provides an
axial magnetic field of nearly 6 T over
a free evacuated bore of diameter
12 cm.

The 5 m-long solenoid is a copy of
the units already in operation at the
Swiss SIN Laboratory, and was built
by a project group led by Ron For-
tune and working in close collabora-
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Assembly at the Rutherford Laboratory of
the superconducting wiggler magnet
designed for use at the new Daresbury
Synchrotron Radiation Source.

(Photo Rutherford)

tion with the SIN Cryogenics Group.
The project was completed within a
budget fixed in 1977, and in a
remarkably short time, despite man-
power shortages.

In the advanced design, supercriti-
cal helium at 10 atmospheres and
45 K is used to cool the 5 ton
assembly of superconducting coils
and iron magnet yoke, with a cool-
down time of seven days. Particular
attention was given to the quality of
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thermal radiative and conductive
insulation, so that heat losses are
less than 20 W at the operating
temperature.

The solenoid will be used to trans-
port a muon-rich beam from the pion
production pit into the muon experi-
mental areas. Injection and extrac-
tion beam transport sections, using
conventional quadrupole and bend-
ing magnets, are under construction
and will be installed later this year.

RUTHERFORD

Superconducting
wiggler tested

Electron storage rings built for pro-
duction of syrrchrotron radiation for
use in many areas of research are
now in action at Daresbury and Wis-
consin and in the offing at several
other Laboratories. A clever way of
extending their usefulness by ex-
panding the radiation spectrum they
can provide has been the introduc-
tion of wiggler magnets.

The synchrotron radiation wave-
length peaks at a value dependent
upon the radius of curvature of the
orbiting electrons. The idea of the
wiggler magnet is simply to bend the
beam harder at a location where
radiation is tapped off (and then
wiggle the beam back again to its
storage ring orbit by an equal and
opposite magnetic field). The radi-
ation emerging from the sharper
bend will allow experiments at
shorter wavelengths.

The first successful operation of a
wiggler in a storage ring was at
Stanford in SPEAR during 1979
(see May issue 1979, page 105).
Now another first is on its way,
courtesy of the Rutherford Laborato-
ry. They have built a wiggler to profit
from the higher fields available in
superconducting magnets. This
wiggler was successfully tested in
February.

The magnet is designed for peak
fields of 5 T (giving a wiggle to the
beam which will produce radiation of
usable intensity down to 0.1 ang-
stroms). In the test, 55 T was
achieved after only five quenches.
The wiggler is designed for use in the
Synchrotron Radiation Source at
Daresbury which came into action
last year (see January issue, page 8).
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The space available in the SRS lim-
ited the size of the wiggler’s cryostat
to 1.2 m. The magnet is built of a
series of 16 racetrack supercon-
ducting coils inside a laminated
yoke. It will be held at a temperature
of 4.35 K and its refrigerator is now
being commissioned at Daresbury.

After the test, the wiggler is being
installed in a horizontal cryostat for
shipping to Daresbury.

Pief Panofsky: 'innovate we must’.

Panofsky's view of SLAC

After the ups and downs of funding
which have beset US high energy
physics during the current fiscal
year, SLAC Director Pief Panofsky in
his traditional ‘State of SLAC’
speech had to contend with further
uncertainties in the budget for the
next fiscal year (which begins in
October).

He thought it ‘disappointing but
not unforeseen’ that the outgoing
President's budget (still to be
reviewed by Congress) contains no
explicit support for the proposed
SLAC Linear Collider (SLC, see
December 1979 issue, page 403).
To compensate for this, SLC re-
search and development efforts
have been intensified. While in the
current fiscal year some seven per
cent of SLAC's operating funds were
channelled into work for the SLC,
this figure is expected to increase to
about ten per cent for the next fiscal
year. In addition, a ‘substantial frac-
tion" of available capital will be
injected into the SLC project.

Turning specifically to the SLC,
Panofsky said: ‘One way to push this
(energy) frontier further is to replace
storage rings with single-pass collid-
ers. In such machines, electrons and
positrons are produced and acceler-
ated, are brought into collision only
once, and are then thrown away. If
everything else here is equal, then
this seemingly wasteful process
cannot be competitive with storage-
ring devices if the collisions occur
only relatively infrequently (say 10
to 100 times per second). If, howev-
er, the particle density during colli-
sions is made to be extremely high
by focusing such beams into ‘nee-
dles’ of a tiny diameter (a small
fraction of the diameter of a human
hair), then the reaction rate can
become respectable. Thus the planis
to accelerate electrons and posi-
trons in concentrated bunches in the
SLAC two-mile linac, then guide the

electrons and positrons separately
into collisions at a single point near
the east boundary of our site. A new
interaction region near that boun-
dary will be built to accommodate
two detectors which can be placed
alternately into the beam.

This new project has two objec-
tives. First,*it will make possible
collisions at energies up to abou
100 GeV — essentially as high an
energy as that accessible to LEP, but
at very much lower cost. At these
energies physics is expected to be
extraordinarily rich. If this machine
performs according to theoretical
predictions, roughly 1 million events
from new particles can be logged per
year.

The second objective of the SLC
project is at least equally important,
both to the future of SLAC and the
future of high energy physics
throughout the world. This is the role
of the SLC as a pioneering pro-
gramme to demonstrate the feasibil-
ity of this new class of colliders, and
to examine some of the detailed
properties of this new class of
machines. Thus, should the SLC go
forward and be operated success-
fully, we are looking forward not only
to vital experimentation at 100 GeV
collision energies, but also to the
possibility of single-pass devices
which could reach collision energies
much higher than are conceptually
possible by the now well-estab-
lished storage-ring technique.

For these reasons, we are now
proceeding intensively with devel-
opment of the SLC technique. We
have just completed installation of a
new front end in the SLAC linac,
including modification of the first
300 feet of the machine, which con-
stitutes the injection end of the SLC.
We are also planning to convert the
instrumentation of approximately
the first one-third of the two-mile
linear accelerator to make it meet
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Bird’s-eye view of SLAC, showing the layout
of a new beam-dump experiment to search
for neutral unstable penetrating particles.
The detector, containing modules from an
old Fermilab experiment, will be mounted
on a hilltop near the SLAC site boundary,
/}usé )north—east of PEP Interaction Region 2
IR2).

(Photo SLAC)

SLC standards. During the next year,
an architectural-engineering firm
will be hired to produce the final
drawings for the new tunnels and
housing for the machine, and we are
also going to do a large amount of
engineering development on the
other SLC components. All of this is
designed to give us a flying start for
eventual authorization, but it is too
early yet to tell whether such autho-
rization can be obtained in the pre-
vailing financial climate.’

The SLAC Director also covered
the highlights of the physics pro-
gramme (see also September 1980
issue, page 245).

‘Currently three of our major
detectors at PEP — Mark II, MAC
and DELCO — are fully operational
and are in full data-taking operation
during the operating cycle which will
terminate in June, and they will
resume physics data-taking opera-
tions next fall. In addition, the High
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Resolution Spectrometer (HRS) will
hopefully be in physics production by
next fall, and unless there are sub-
stantial setbacks, the Time Projec-
tion Chamber (TPC) detector, which
combines many of the most ad-
vanced features, will be installed
during the next fiscal year. It is
believed that the quark search
experiment will have finished its
work by this summer, either with or
without finding quarks. Thus by the
next fiscal year the full arsenal of
major PEP detectors will be in place,
and we are eagerly looking forward
to having their enormous experi-
mental potential bear fruit in import-
ant physics results.

We also expect that the Mark Il
detector, which is now being assem-
bled at SPEAR, will be fully opera-
tional this fall. This means that
SPEAR will again have two major
detectors operating, the Crystal Ball
and MarkIll. The energy region

accessible to SPEAR continues to be
incredibly rich in terms of very
important physics, and the work
with the Crystal Ball during the last
year has amply reaffirmed this. It is
therefore gratifying that during the
next fiscal year both interaction
regions at SPEAR will again be occu-
pied by powerful instruments.

We are planning to continue to
share the use of SPEAR with the
Stanford Synchrotron Radiation La-
boratory (SSRL) on the same basis
as before: one-half of the running
time of SPEAR wiill be used in single-
beam operation fully dedicated to
the use of the large multitude of
SSRL users. During the other half of
the time, SPEAR will run in the
colliding-beam mode for high energy
physics work, with SSRL taking data
parasitically. SSRL has been an ex-
traordinarily productive enterprise,
and this shared operation has greatly
increased the opportunities avai-
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lable to that Laboratory. At the same
time, since the cost of supporting
SPEAR is shared between SSRL and
SLAC, this has liberated funds which
have been sorely needed for operat-
ing the balance of the Laboratory.
During the current fiscal year, the
LASS large-angle spectrometer has
resumed data-taking and has logged
literally tens of millions of events.
The work of LASS will provide defin-
itive data on some of the fundamen-
tal interactions of kaons with nuclear
matter. During the next fiscal year
LASS will not operate for a large
amount of time, since most of the
time will be required to analyse the
enormous amount of data that has

Below,asubharmonic buncherforanewinjector
being constructed at SLAC for studies of

the generation and acceleration of large
single electron bunches. This is part of the
groundwork for the proposed SLAC Linear
Collider (SLC) project.

(Photo Joe Faust)

The Mark Ill shower counter being installed
in its magnet in the assembly building
adjacent to the SPEAR west pit. The detector
is scheduled to be installed in the ring during
the summer shutdown.

(Photo Joe Faust)
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Linear collider
studies

Although the SLAC Linear
Collider (SLC) project has yet
to receive official funding, ini-
tial studies are already under
way at SLAC, and a new front
end for the two-mile linac is
in the final stages of assem-
bly. Using a recently devel-
oped high current photoemis-
sion electron gun and a new
subharmonic buncher together
with a standard SLAC injector
section, it is hoped that in-
tense bunches of electrons
(containing over 1010 particles
per 30 pseconds) will be avail-
able for subsequent accelera-
tion in the main linac.

been accumulated. Also, the SLAC
Hybrid Bubble Chamber Facility has
been operating in a laser backscat-
tered gamma-ray beam, and these
runs have been extremely success-
ful. Some of this work will continue
into the next fiscal year.

There is also a beam dump experi-
ment that is currently being installed
and tested which will be ready for
data-taking next year. When an
intense beam of high-energy elec-
trons strikes a target, new particles
might be produced. A detector
weighing 20 tons is being installed
on the embankment near PEP Inter-
action Region 2 toregister such par-
ticles. This, like the quark-search
experiment, is one of the ‘long shot’
experiments which SLAC is engaged
in. In general, we like to balance our
programme between such ‘long
shots’ and ‘sure things’, where the
experiments exploit phenomena
which are already known to exist.

At this time we are not quite sure
whether experimentation in End
Station A will resume next year.
Under financial pressures we had
suspended End Station A operations
last year. The final decision whether
to reactivate End Station A will
depend upon what new experimen-
tal proposals may be accepted, and
upon the financial outlook of the
Laboratory once the proposed bud-
get has jumped more hurdles.’

In conclusion, Panofsky said that
continued innovation was vital des-
pite the unpredictability of the pre-
sent course of high energy physics.
‘The whole progress of this field has
been nurtured by a succession of
new inventions. As any one inven-
tion has run out of steam, a new one
has followed, and it is the result of all
these inventions that has led high
energy physics to the succession of
spectacular revelations of the nature
of matter.

Physics with low energy antiprotons

This year, the CERN proton-antipro-
ton project should bear fruit and
experimenters should see the
world’s first collisions of high inten-
sity beams of antimatter. While the
540 GeV collisions in the SPS and
the search for the elusive interme-
diate bosons of weak interactions
will be the natural focus of world
attention, at the other end of the
antiproton energy scale, prepara-
tions are under way which could also
provide a rich harvest of new phy-
sics.

The Low Energy Antiproton Ring
(LEAR), to be constructed in the
South Experimental Hall at the PS,
will provide intense beams of anti-
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protons in the energy range 0.1 to
2 GeV (see June 1980 issue,
page 150). While nucleon-nucleon
interactions have been studied in
detail over the years, data on low
energy nucleon-antinucleon interac-
tions is less complete, although
some fine work has been carried
out.

As well as proton-antiproton anni-
hilation and antiproton elastic scat-
tering, LEAR physics will cover the
spectroscopy of protonium — atoms
composed of a proton and an anti-
proton. LEAR could also provide a
definitive answer on baryonium
—states expected on certain
grounds to be formed from baryons

and antibaryons. In addition, there
will be other mesonic states to look
for in proton-antiproton annihila-
tions, and the properties of the anti-
proton itself will be accurately meas-
ured.

It is hoped that together these
experiments will enable nucleon-
nucleon and nucleon-antinucleon in-
teractions to be compared, providing
a better understanding of hadrons. In
addition, LEAR should improve our
knowledge of quark behaviour, espe-
cially through the investigation of
the dynamics of the proton-antipro-
ton annihilation mechanism.

Ten experiments have been ap-
proved for LEAR, including four rela-
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A plan of the LEAR low energy antiproton
ring to be built in the South Hall of the CERN
PS, showing the transfer lines and the
experimental area.
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tively major installations and four
studies of exotic atoms. The alloca-
tion of available beam time between
these experiments has yet to be
decided, but the antiproton yield
should be so high that some detec-
tors will have only a small require-
ment for beam time, allowing differ-
ent experiments to be mounted in
parallel, and with a beam splitter
allowing simultaneous operation of
different experiments.

The first LEAR experiment to be
approved involves an Annecy / Pa-
dova / Saclay / Torino collaboration
for ‘precision measurements of the
proton electromagnetic form factors
in the time-like region, and vector
meson spectroscopy’. By looking at
the annihilation of protons and anti-
protons into electron-positron pairs,
physicists can compare the behav-
iour of the electromagnetic form fac-
tor of the proton under these con-
ditions (the time-like region) with the

14

precision data obtained from elec-
tron-proton scattering (the space-
like region). Previous experiments at
the CERN PS and at low energy
electron-positron rings were able to
monitor about one proton-antipro-
ton annihilation into electrons per
day, but this experiment hopes to be
able to have ten thousand times this
event rate. In addition, the electron-
positron spectrum could be used to
study vector mesons in the mass
range below the J/psi.

Another major LEAR experiment
will be a study of proton-antiproton
interactions in a hydrogen gas target
by a CERN / Mainz / Munich /
Orsay / TRIUMF / Zurich group,
also known as ASTERIX (Antiproton
STop Experiment with tRigger on
Initial X-rays). The experiment will
study protonium spectroscopy and
proton-antiproton annihilations in
different angular momenta, with
each event having data on both the

initial atomic state and the final anni-
hilation products. Antiprotons will be
stopped in a hydrogen gas target at
atmospheric pressure. A large-
acceptance low-threshold X-ray de-
tector of novel design (see March
issue 1979, page 10) will surround
the target and count X-rays emitted
in transitions to low-lying atomic
levels. Final annihilation products
will be measured in the DM1 mag-
netic detector previousily used in
electron-positron colliding beam ex-
periments at Orsay and now up-
graded with gamma detectors. The
experiment will have greatly in-
creased abilities for observing any
narrow quasinuclear proton-antipro-
ton bound states, and provide valua-
ble comparisons of annihilations
with different angular momenta.
Also representing a considerable
experimental effort will be an exam-
ination of proton-antiproton total
cross-sections and spin effects in
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The DM1 magnetic spectrometer being
installed in its previous incarnation at the
Orsay electron-positron ring. It is now being
lengthened to accommodate further
multiwire chambers ready for use by the
‘ASTERIX’ collaboration at LEAR.

(Photo Orsay)

the resultant elastic and charged
two-body pion and kaon channels by
an Amsterdam / Geneva / London
(Bedford and Queen Mary Colleges)
/ Surrey / Trieste collaboration,
using the LEAR beam on a conven-
tional polarized target. This is an
attempt to piece together the annihi-
lation mechanism by looking at spe-
cific channels. While baryonium is
presently out of fashion, it could
make a come-back, and this could be
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one of the experiments to see it.
Provided a source of polarized anti-
protons can be obtained, another
possible objective is to look for spin
effects with completely-defined spin
states of the incoming particles. Also
covering some of this ground will be
a Heidelberg group studying the
energy variation of proton-antipro-
ton total cross-sections, elastic scat-
tering, and the charge exchange pro-
cess producing neutrons and anti-

neutrons, down to very low ener-
gies.

A precision survey of the X-rays
from proton-antiproton (or deute-
ron-antiproton) exotic atoms is to be
carried out by an Amsterdam / Bir-
mingham / Rutherford / William &
Mary collaboration. Using a gas tar-
get to avoid Stark mixing and
achieve good population of low-lying
states, the aimis tolook harder at the
X-rays from simple exotic atoms to
search for transitions between low-
lying states. While some of these
spectral lines have already been
seen (see July/August 1978 issue,
page 257), the lowest-lying transi-
tions (giving the highest energy pho-
tons and corresponding to the
Lyman series in ordinary hydrogen)
have yet to turn up.

The search for these transitions,
which could provide valuable infor-
mation on proton-antiproton forces,
is also the aim of a Karlsruhe group
using a novel technique. A supercon-
ducting magnet will first make the
antiprotons rotate, but subsequent
energy losses due to collisions in the
very low pressure gas environment
will make the antiprotons spiral
inwards. In this way low energy
antiprotons will accumulate in the
central region, equipped with a
semiconductor detector. This tech-
nique could provide new experimen-
tal opportunities.

Another specialist exotic atom
group (Basel / Karlsruhe / Stock-
holm / Strasbourg / Thessaloniki)
will look at the characteristics of
antiprotonic atoms with heavier nu-
clei. This will be an extension of the
group’s previous work on exotic
atoms, employing the detector al-
ready used in previous experiments
at SIN and at CERN.

The relatively high rate of kaon
production in proton-antiproton an-
nihilations should provide a source
of kaons which compares favourably
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with normal secondary kaon beams.
A CERN / IKO / Uppsala collabora-
tion plans to exploit this, together
with the ready absorption of the
kaons in the same nuclei which pro-
duced them, to search for hypernu-
clei. Suitable heavy nuclear targets
will be used in which the hypernu-
clear decays produce fission, rather
than other effects. The fission pro-
ducts will be detected by a recoil
distance method previously used in
the study of nuclear isomers, and
allowing lifetimes to be measured in
the range 10-9to 107" s.

A Padova group will look at anti-
neutron production, not so much as
an experiment in itself, but more to
investigate the feasibility of future
studies at LEAR using beams of
antineutrons.

A major LEAR installation, belong-
ing to a Dubna / Frascati / Padova /
Pavia / Torino collaboration, will
look at the interactions of low energy
antiparticles and nuclear targets
using a streamer chamber. This is
the only experiment using visual
techniques to study annihilation, and
as such could vyield interesting
results.

Together, these experiments ac-
count for slightly over half the avail-
able floor space for initial operations
at LEAR. To begin with, LEAR will be
used as a stretcher ring with
extracted beams. Further studies
could be possible with an internal
gas target, and low energy proton-
antiproton colliding beam physics is
another option. By the time the full
experimental programme takes
shape, the physics potential could be
out of all proportion to the modest
size of the LEAR ring, with its cir-
cumference of only 78 metres, just
one-eighth that of the PS.
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Physics
monitor

Contributing to the results on single photon
production at the CERN ISR is Experiment
R807, by a Brookhaven/CERN/Copenhagen/
Lund/Rutherford/Tel-Aviv collaboration. This
uses arrays of Cherenkov counters, some
of which are clearly visible on the right. In
the foreground are the superconducting low
beta magnets, a recent addition to the
instrumentation at intersection 8.

(Photo CERN 397.10.80)

Photons from quarks

Quarks are electrically-charged par-
ticles, which like any others, should
give off electromagnetic radiation
(photons) when excited. But it is only
in the last few years that such radi-
ation has been observed. This radi-
ation provides a very direct window
on the interactions of the smallest
components of matter.

In the usual interactions between
hadrons, photon emission (by parti-
cles rather than quarks) is common
enough, but as it is an electromag-
netic process, the photons are pro-
duced less readily than strongly
interacting mesons. In the violent
reactions (characterized by large
transverse momentum of the
emerging fragments) which occur
when the constituent quarks deep
inside hadrons clash against each

other, electromagnetic effects are
still less copious than hadronic ones.
However these hadronic processes
typically produce ‘jets’ whose mo-
mentum is shared by many particles.
The production levels of photons and
one type of jet particle, say pions,
could be more comparable. This has
now been established in several
careful experiments.

This quark electromagnetic radi-
ation is characterized by a single
photon which can be traced to an
individual collision process (pre-
sumed to involve quarks and gluons).
The extraction of this single photon
spectrum from the raw experimental
data is not easy. Typically it involves
a careful sequence of successive
subtractions in order to isolate a
signal which derives only from single
photon production.

So far evidence has been seen at
Fermilab by a Fermilab/Johns Hop-
kins collaboration and at CERN by
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three experiments at the Intersect-
ing Storage Rings: Athens/Brook-
haven/CERN/Syracuse (see June
1979 issue, page 153), Brookhav-
en/CERN/Copenhagen/Lund/Ru-
therford/Tel Aviv, and CERN/
Columbia/Oxford/Rockefeller (fol-
lowing an earlier study by Adelphi/
Brookhaven/Rome).

Most of the photons seen emerg-
ing from high energy scattering
come in pairs from the decay of
neutral mesons (pions or etas). Even
photon pairs can fake single photon
signals if one of the photons eludes
the detector or if the two are so close
together that the detector cannot
resolve them. All these effects have
to be carefully filtered out of the
experimental data.

A bona fide residual signal of sin-
gle photons is a direct probe of the
behaviour of hadron constituents.
The basic interaction (quark struck
by gluon giving quark plus photon)

provides an immediate lever on the
distribution of gluons in nuclear mat-
ter, which otherwise is accessible
only through more difficult measure-
ments of fine structure. One problem
is that complications may arise
under the usual kinematical con-
ditions. In particular, single photons
may be produced by bremsstrahlung
radiation from quarks, a process
which is of only passing interest.

Additional clues on the underlying
quark-gluon interaction mechanism
could come by looking at the corre-
lations between the single photons
and the associated secondary ha-
drons. This study is still in its infancy,
although analysis of the charge ratio
of the produced pions seems to
show that it is an 'up’ quark,
favoured by its charge and by its
abundance in protons, which recoils
against the produced photon and
produces a hadron jet.

Further experiments to compare
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the single photon production by dif-
ferent particles would make useful
contributions. Experiments with me-
son beams, and in particular with the
proton-antiproton collisions soon
scheduled for the ISR, will provide
new sources of photons and will
open up the study of gluon jets
produced by gtiark-antiquark annihi-
lations.

The world’s biggest
neutrino detector

Since their discovery in 1953, most
of the information on neutrinos has
resulted from neutrinos produced
either in the form of beams at accel-
erator Laboratories, or as a by-
product of fission reactors. These
neutrinos have produced some of
the most important results in particle
physics (see for example March
1978 issue, page 59).

In addition to these terrestrial neu-
trinos, there are also cosmic neutri-
nos, the study of which is still in its
infancy. Our knowledge of astron-
omy stems from observations using
various kinds of telescope to scan
the electromagnetic radiation (visi-
ble light, radio waves, etc.) reaching
the earth from outer space. After
being confined for centuries to the
visible spectrum, in recent years
astronomy was able to make great
progress following the development
of large telescopes which could
monitor the shorter wavelength radi-
ation coming from outer space. Sim-
ilar, if not greater, advances could be
made by building suitable neutrino
telescopes.

The trouble with neutrinos is that
they are difficult to intercept. Even at
high energies where the neutrino’s
affinity for matter is considerably

The aptly-named ‘sea-urchin’ optical sensor
proposed for the DUMAND undersea
neutrino detector project. A prototype has
been built and tested.
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increased, detectors have to contain
tens, hundreds or even thousands of
tons of material to provide a target
which has a good chance of catching
any.

For neutrino astronomy, one seri-
ous additional problem is posed by
the muons produced by cosmic ray
particles striking terrestrial or atmos-
pheric targets. Although much less
penetrating than neutrinos, high
energy muons can pass through
many metres of earth or rock. So far,
experiments to detect cosmic neutri-
nos have usually been set up deep
underground in mines to minimize
contamination of the neutrino data
by such muons.

A very different type of neutrino
telescope is being investigated by an
enthusiastic group based at Hawaii.
Called DUMAND (Deep Underwater
Muon and Neutrino Detector), it
plans to exploit the most abundant
material on the planet—seawater —
as a neutrino detector. The interac-
tions of cosmic neutrinos and sea-
water will be monitored by under-
water light sensors which pick up the
Cherenkov radiation given off by the
collision products. This radiation is
blue light, to which the water around
Hawaii is unusually transparent. The
detector elements have to be at a

great depth to ensure adequate

muon shielding.

Another possibility for monitoring
neutrino interactions is to use acous-
tic detectors to pick up the tiny shock
waves produced by the cascade of
particles produced in the neutrino
collisions. However it is thought that
this technigque would only be effec-
tive for neutrinos carrying more than
about 10'¢eV, as otherwise the
sound of the collision would be lost
in the general background noise.

As well as having a larger detector
volume and good shielding, DU-
MAND will also be able to track the
progress of the secondary particles,

118

especially muons, produced in the
neutrino collisions. In this way the
direction of the incident neutrino
could be deduced. As well as track-
ing neutrinos reaching the detector
from above, DUMAND will also be
able to pick up neutrinos from below
which will have passed right through
the earth!

At this early stage, no firm confi-
guration for DUMAND has ap-
peared, but the general idea is to
mount strings of light sensors, with
units some 50 m apart, above the
ocean bed at a depth of several
kilometres. The data would be fed
through cables to an on-shore com-
puter. For this ambitious project, the
deep ocean basin, remarkably trans-
parent water and local oceano-
graphic expertise of Hawaii provide
significant advantages.

One type of optical detector being
considered for DUMAND is nick-
named ‘sea-urchin’. It consists of
a hemispherical photomultiplier
mounted inside a pressure-bearing
glass envelope and viewing an array
of ‘spines’, each about two metres
long and filled with fluorescing
material. A prototype sea-urchin has
been built and tested by the
DUMAND team.

The first DUMAND trials, which
could begin this year, would concen-
trate on muons rather than neutri-
nos. As well as testing out the optical
sensors under real conditions, the
plan is to suspend a string of optical
sensors to measure the near-vertical
muon intensity. A handy asset for
this work is the availability of a
drilling ship equipped with a central
well, tower and winch to deploy the
detector string.

In addition to this test of a muon
detector string, imminent plans
cover the development of larger
phototubes and undersea cables,
including optical fibre data-links.

If a big DUMAND assembly gets

off the ground (into the sea ), it could
mark the beginning of a new era in
astronomy, and could lead to new
discoveries about the furthest
depths of the universe. A modest
level of funding is assured for short-
term developments, but ongoing
work and more ambitious pilot pro-
jects would require an increased
level of support.
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People and things

On people

Elected vice-president of the Amer-
ican Physical Society for this year
is Robert E. Marshak of Virginia
Polytechnic Institute and State Uni-
versity. He succeeds Maurice
Goldhaber, who becomes president-
elect. The new APS president is
Arthur Schawlow of Stanford.

In the same elections, Columbia
theorist Malvin Ruderman was
elected to serve for four years
as councillor-at-large.

Gisbert zu Pulitz, Scientific Director
of the Darmstadt Heavy lon Linear
Accelerator Laboratory and Profes-
sor of Physics at the University of
Heidelberg, has been elected as the
new Chairman of the Association
of German Research Centres (Ar-
beitsgemeinschaft der Grossfor-
schungseinrichtungen in der Bun-
desrepublik Deutschland), succeed-
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ing Herwig Schopper. The Associa-
tion includes the Jiilich and Karls-
ruhe nuclear research centres,
DESY, and the Max Planck Institute
for Plasma Physics as well as other
centres in the technical and biome-
dical fields.

Moves at Brookhaven

" Nick Samios, former chairman of

Brookhaven’s Physics Department,
becomes the Laboratory’s Deputy
Director for High Energy and Nu-
clear Physics. Taking over from
Samios as chairman of physics is
Arthur Schwarzschild. Martin Blume
becomes Associate Director for
Low Energy Physics and Chemistry.
His responsibilities will include the
National Synchrotron Light Source.
Meanwhile Brookhaven Senior
Physicist Ernest Courant has been
elected Fellow by the Council of

Gisbert zu Pulitz

An irresistible photograph: at a SCAC
Christmas party, Laboratory Director Pief
Panofsky was presented with a CERN T-shirt,
which he promptly put on. With him in the
picture are (left to right) Roger Gearhart
playing a seasonal master of ceremonies
role, JJ. Murray and Ed Seppi.

the American Association for the
Advancement of Science.

LEP optimization

The detail of the LEP electron-posi-
tron storage ring project continues
to be studied so as to optimize the
machine parameters from the point
of view of performance and of cost.
This optimization stays within the
description of Phase | of LEP which
was agreed by the Member States
at the CERN Council meeting in
June 1980 (see September 1980
issue, page 255).

Some of the /atest work has con-
centrated on the location of the LEP
ring in the context of potential tun-
nelling problems which could be
encountered deep under the Jura
mountains. A modified lattice and
r.f. tune have been suggested which
permit a reduction in the machine’s
circumference from 30 to 27 km,
while keeping the performance pa-
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rameters of the machine intact. In
this way tunnelling risks can be
considerably reduced. The optimi-
zation was well received at meet-
ings of the CERN Scientific Policy
Committee, Finance Committee and
Committee of Council at the end of
February. More technical details
will appear in a coming issue.

New theory centre
at Weizmann Institute

The Weizmann Institute of Science
in Israel has established the Albert
Einstein Centre for Theoretical Phy-
sics with an endowment fund from
the Federal Republic of Germany.
Aimed at strengthening the ties and
exchange of ideas between theore-
tical physicists from Israel and
abroad, the Centre plans to host
postdoctoral fellows and visiting
senior theorists.

Winter institutes may also be set
up, at which several people working
in some specific area will spend
several weeks together at the Insti-
tute. Subjects for these winter insti-
tutes will include particle physics.

New SLAC computer

After several years of planning, a
major upgrade has now been de-
cided for the central computer sys-
tem at SLAC, presently based on
IBM 360/91 and 370/168 ma-
chines. These will soon be joined
by an IBM 3081 dual processor
with 16 Megabytes of main me-
mory. The capacity of the new sys-
tem means that the 360/91 will
probably be redundant this summer,
two years ahead of the previous
schedule. In addition to a new array
of peripheral equipment. IBM 4341
machines have been selected for
small computer systems. All the
new equipment is scheduled to be
installed by May.
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March saw the publication of the
100th volume of the journal Physics
Letters B, which for many years
has been the traditional channel for
publication of many of the physics
results obtained at CERN and other
Laboratories. Physics Letters began
publication in 1962, and in 1967
the decision was taken to split the
Journal into A and B editions, with
Physics Letters A covering general,
atomic and solid state physics, and
B dealing with nuclear, elementary
particle and high energy physics.

Fermilab Industrial
Affiliates

Fermilab has established an Indus-
trial Affiliate Programme designed
to foster improved communication
between the basic research carried
out at Fermilab and in industry. The
affiliate programme will acquaint
the Industrial Associates with work

Physics attraction at Brookhaven at the end
of January was a highly topical workshop
on neutrino oscillations, organized by CERN
Courier correspondent Neil Baggett (left),
and Nick Samios (right). Between the
organizers in the photograph are three of
the workshop session chairmen, left to right
Hugh Williams, Fred Reines and Charles
Baltay.

(Photo Brookhaven)

at Fermilab through special semi-
nars and publications. It is hoped
that the Laboratory Scientists and
Engineers will also profit through
more general contact with industrial
technology. Areas where contact
should be particularly fruitful include
extremely fast electronics, digital
and analogue data processing,
‘smart’ triggers and microprocess-
ing, large cryogenic systems, super-
conductivity, high voltage r.f., par-
ticle optics, and particle detectors.
The industrial affiliates include
Bell Laboratories, Caterpillar Tractor
Company, Chicago Bridge & Iron
Company, Combustion Engineering
Inc., Commonwealth Edison, Deere
and Company, Digital Pathways
Inc., General Electric Company, The
Harshaw Chemical Company, Inter-
national Business Machines Corpo-
ration, State of lllinois, International
Harvester, Kinetic Systems Corpo-
ration, Lester B. Knight and Asso-
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Two more Alvarez tanks have arrived at GS/
Darmstadt and are presently being equipped
with drift tubes and vacuum components.
They will be installed into the linac tunnel
later this year and will provide an additional
46 MV acceleration voltage, enabling the
effective energy of the UNILAC accelerator
to be doubled.

(Photo GS/ - A. Zschau)

ciates Inc., Litton Industries, Nalco
Chemical Company, Nuclear Data
Inc., Raychem Corporation, Sar-
gentn-Welsh Scientific Company,
Shell Development Company,
Standard Oil Company (Indiana),
Texaco Inc. and Westinghouse Cor-
poration.

Basic research activities in parti-
cle physics can influence industry,
as is well demonstrated by the im-
pact of modern applications of su-
perconductivity to magnets. The
intensive R&D effort in supercon-
ductivity at particle physics Labora-
tories in the later 60s and the 70s
has had a significant effect on the
development of the fledgling super-
conducting alloy industry. The great-
est push to the industry came with
the Fermifab decision to go ahead
with the Energy Doubler/Saver.

Although the requisite alloys were
then available, the industrial capa-
bility for making wire and cable
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was marginal. When Fermilab com-
mitted itself to the Superconducting
Energy Doubler, it gave a new lease
of life to the struggling wire and
cable industry. The decision in 1976
to piropose the construction of 1000
superconducting magnets involved
vastly more wire than had ever
been produced. Companies like
Teledyne Wah Chang, Intermagne-
tics General Corporation, Magnetic
Corporation of America, New Eng-
land Electric, and AirCo developed
improved superconducting alloys,
wire, and cable. Fundamental requi-
rements in subnuclear physics led
to an industrial capability in super-
conductivity.

This capability could lead to appli-
cations in practical fusion power,
superconducting transmission lines
for efficient transport of electrical
energy over long distances, and
superstable, high-speed trains. Such
trains, designed to go over

300 mph, have been modelled at
MIT. Full-scale trains are planned
in Germany and in Japan.
Super-strong magnetic fields have
been proposed and tested in such
diverse applications as iron ore
separators, coal desulphurization,
and water purification. They are
employed in a wide variety of sur-
gical aides. Compact motors and
generators are being made. In short,
whenever strong magnetic fields
of large currents are required, su-
perconductivity has potential appli-
cation.

SLC Meeting

A further indication of the commit-
ment of Stanford to the linear col-
lider project (SLC) is the organiz-
ation of a meeting on 25-27 March
to inform the US high energy phy-
sics community of the progress of
the project, to promote involvement
in machine design and to indicate
the experimental possibilities it will
provide. The meeting is organized
by the Laboratory and the SLAC
Users Organization. It is hoped that
working groups will be set up to
tackle specific topics during the
rest of this year (parametric design
of detectors, review of detector
technology, physics specifications
for SLAC energies, polarization,
logistics of having two detector
systems, etc.).

Baryon Conference Proceedings

The Proceedings of the IVth Inter-
national Conference on Baryon Re-
sonances (Baryon 1980), held in
Toronto in July 1980, are now avail-
able for sale in a paperbound vol-
ume containing almost a thousand
pages of invited contributions on
the status of baryon physics. The
45 papers cover a wide range of
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topics, including the experimental
status of non-charmed resonances
and their couplings in various chan-
nels, observations of charmed ba-
ryons and the experimental status
of multiquark baryons and other
exotics, as well as the most recent
theoretical developments in each

of these areas. Major topics are
summarized in contributions by J.J.
DeSwart, M. Ferro-Luzzi, D.P. Gopal,
A.J.G. Hey, R. Kelly, D.B. Meadows,
and A. Yokosawa, the volume ends
with a historical review by G. Zweig
and the conferehce summary by
H.J.Lipkin.

The Proceedings may be ordered
by sending a cheque for $40 (Ca-
nadian) payable to Baryon 1980
Secretariat, Department of Physics,
University of Toronto, Toronto, Ca-
nada M5S 1A7.

The origins of the quark model

Although now firmly established
as part of particle physics dogma,
the quark model has had a some-
what chequered history. Before the
discovery of the omega minus ba-
ryon in 1964, it had a particularly
rough time. In an invited talk at last
year’s Baryon Conference in Toron-
to* George Zweig of Caltech rem-
inisced about the early years of the
model.

He used a parable to describe
the intellectual history of the model
in its early days:

Man asked God for a riddle, and
God obliged.:

‘"What is green, hangs from a tree,
and sings?’

This, of course, was a very difficult
question.

So man asked God for the answer,
and God replied:

‘A herring!’

* 'Origins of the Quark Model’ by George Zweig, also
published as DOE Research and Development Report
CALT-68-805.
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‘A herring ? But why is it green?’
‘Because | painted it green.’

‘But why does it hang from a tree?’
‘Because | put it there.’

‘And why does it sing?’

‘If it didn’t sing you would have
guessed it was a herring.’

Describing personal landmarks
in his early career, Zweig described
as ‘fantastic’ a seminar given at
Caltech by Gell-Mann on the ‘Eight-
fold Way', the famous classification
scheme for particles first published
in preprint form in 1961. Although
the discovery of the omega minus
was at that time still three years in
the future, Zweig thought that the
classification into SU3 patterns was
‘obviously correct’. By building on
the successes of the particle clas-
sification schemes and maintaining
a ‘basic commitment to reality’, his
ideas crystallized.

Zweig's ‘ace’ model was des-
cribed in an 80-page CERN preprint
issued early in 1964, while Murray
Gell-Mann's thinking on quarks was
first presented as a paper in Physics
Letters (an unusual medium for
Gell-Mann at the time) at about the
same time. It was in this paper that
Gell-Mann introduced the now uni-
versally-used name borrowed from
Irish novelist James Joyce.

Zweig spoke of his disappoint-
ment at the negative reaction of
the theoretical physics community
at the time to his model. One critic
apparently described the ace model
as the work of a ‘charlatan’. The
idea of hadrons containing smaller
particles with fractional quantum
numbers was somewhat unconven-
tional at the time.

While free quarks have yet to be
observed in high energy collisions
and much still remains to be ex-
plained, the quark model is now
one of the main pillars of our under-
standing. The tenacity of its early
proponents has been vindicated.

LEP proceedings

The Proceedings from the Inter-
national Conference on Experimen-
tation at LEP, held in Uppsala,
Sweden, 16-20 June last year, have
now been printed. They are being
published in two volumes as the
April issue of the Journal "Physica
Scripta’. Participants at the Confer-
ence will receive by mail one copy
free of charge. Extra copies can be
ordered from Physica Scripta, The
Royal Academy of Sciences, Publi-
cation Department, S-10405 Stock-
holm, Sweden, at the price of 550
Swedish Crowns (about 235 Swiss
Francs) per copy (volumes 1 and 2).
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Carleton University
Ottawa, Ontario

RESEARCH OFFICER IN HIGH ENERGY PHYSICS

The Physics Department has an open-
ing for the position of Research Officer
in High Energy Physics. The Research
Officer performs the basic research
required to develop detectors and asso-
ciated electronics for the elementary
particle physics program. This person
participates in the design, develop-
ment, construction and testing of ex-
perimental equipment used in particle
physics experiments from initial
concept to completion at the various
accelerator laboratories. This includes
work with off-campus experimenters
at other Canadian universities. This
person supervises technical staff
employed in instrumentation research;
assists graduate and senior under-
graduate students with their research
projects, and instructs in the under-
graduate electronics laboratory.

The position requires widespread expe-
rience at High Energy Particle Accel-
erators and an interest in state-of-the-
art research in fast electronics and
detectors. The minimum qualification is
a degree in Electrical Engineering or
Engineering Physics with the equi-
valent of twelve years related expe-
rience including studies for advanced
degrees. Salary range — $25,000 -
$35,000.

Interested persons should send resume
and the names of three referees to:

Dr. M.K. Sundaresan, Chairman
Department of Physics,
Carleton University

Ottawa, Ontario. K1S 5B6
Telephone (613) 231-4338

MECHANICAL ENGINEERS
DESIGNERS

The Cyclotron Institute at Texas A&M University is seeking
engineers and designers to participate in the design, construc-
tion, and operation of a superconducting cyclotron to be used
for basic and applied research in nuclear science.

The superconducting cyclotron, based on the design of the
Michigan State University cyclotron now nearing completion,
will be coupled with the existing cyclotron at Texas A&M to
produce an extremely powerful facility for research with light
and heavy-ion beams. Construction of the cyclotron will begin
this spring; construction of the building addition required to
house the new cyclotron is scheduled to begin in November.
The expanded facility is expected to be operational in 1985.
The Cyclotron Institute needs talented engineers and design-
ers who will be responsible for the design and construction
of much of the state-of-the-art equipment required in this pro-
ject, and for continuously improving the facility when it is in
operation. These positions offer opportunities and challenges
in many areas of advanced technology, such as cryogenics,
vacuum systems, heat transfer problems, mechanical aspects
of high voltage systems, large magnets, and precision compo-
nents.

Positions are available immediately; the salary will be com-
mensurate with qualifications and experience. Texas A&M
University provides generous fringe benefits for its employees,
including health insurance and retirement programs.

Interested individuals should send a resume to:

D. H. Youngblood, Director
Cyclotron Institute

Texas A&M University
College Station, Texas 77843

Applications will be held in confidence if so requested.
Texas A&M University supports equal opportunity
through affirmative action.

TRIUMF

(A research facility located on the UBC campus)

ELECTRICAL ENGINEER

The cyclotron development group requires an electrical
or electronics engineer to be associated with the devel-
opment and improvements of the injection line and ion
sources for the TRIUMF cyclotron.

The work will include:

1) evaluation and specification of highly regulated high
voltage power supplies or current power supplies;

2) design and testing of magnetic and electric compo-
nents and installation of high vacuum assemblies for the
formation and transport of the ion beam;

3) design and construction of electro-mechanical diag-
nostic equipment and organization of control and’ dis-
plays for the injection line.

Previous experience in particle accelerators, or vacuum
equipment or radio-frequency equipment will be of
advantage. Salary will be commensurate with expertise.
Please send a curriculum vitae and names of three ref-
erees to:

TRIUMF Administration (Competition 266)
c/o Employee Relations Dept.

University of British Columbia

100-6253 N.W. Marine Drive

Vancouver, B.C. V6T 2A7

TRIUMF offers equal employment opportunities to qualified
male or female applicants.
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PRECISION ENGINEERING FOR INDUSTRY
Number of employees: 70

Design Office and Inspection Dept. on site

Mechanical sub-contracting

Welding sub-contracting

Construction of machines for the food-processing industries
Designing and building of automatic screwing unit

Building of special machines to customers’ specifications
Manufacture of special items for the nuclear industry and
research centres.

Tel.: (75) 61 24 22 (several lines)

I-u Cien D urand I-td » F-07210 BAIX Telex: 345920

CALSI 11- p PROC.

. Crate Controller with buildt-in microcom-
oy puter LSI-11/2 or LSI-11/23

. Real time clock

wes CALSI-M ' . Console - interface
* 50 to 19200 bits per sec.
e
% on O . Memory 32 k words (16 bit)

expandable to 64 k words

. E-Prom Memory 2 k words optionally
. Two port memory:
access by LSI and CAMAC-Dataway
possible

. CAMAC Interface according to Eur 4100
. ACB according to Eur 6500

. Calsi can be used optionally as auxiliary
Controller

. Five Hardware implemented Blocktransfer
modes:ACA,UCS,UQC,ULS andListmode

CERERRSseurerenae

Spaldingstr. 74
Denmark: Switzerland: kOrl Wehrmdnn 2000 Hamburg 1

i/s trimatic Canberra-Stolz AG | ES Tel. (040) 23 10 25

Telefon: (02) 650089 Telefon: (056) 84 01 51 Telex 2 163 043
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FOR OVERWORKED COMPUTER OPERATORS,
OUR SLC-1MAKES THE PERFECT ASSISTANT.

Your computer may lose track of things once in a
while. The time, for example. When it does, your operator
has to make sure it gets things right again —which costs
you time and money. If they make a keylng error, these
costs go up.

That's one good reason to get your computer a
smart new assistant like the SLC-1. It listens to everything
your computer says. When it recognizes a key phrase, it
flashes back the answer instantly. A battery backup system
keeps the SLC-1 running, come power failure or system
crash. And unlike your regular operator, the SLC-1
doesn’t make mistakes.

Plus the SLC-1 does a lot more than timekeeping. It
also provides instant answers fo a variety of mainframe
questions. You pick the key phrase it looks for, and type in
the responses. Then —for example — if your computer goes

down, it can be automatically re-booted back into action
under the SLC-1's supervision.
The SLC-1 does all this because it’s driven by its own

computer, a 6502 microprocessor. So when you want to

use your main computer for something else, you still have
—for backup —the SLC-1, with its own 1K bytes of RAM
(expandable to 12K).

But even with its optional 10-digit display, the SLC-1
is inexpensive to hire. And it's simple to train. Just plug it
into the RS-232 or 20-maA current loop serial link between
your computer and terminal, enter your message responses,
and you're all set.

So give yourself a break: talk to our personnel counselor
today at Digital Pathways, 1260 L'Avenida, Mountain View,
CA 94043. Or contact us at (415) 969-7600. TWX 910-

379-5034. We'll introduce you fo
a new assistant ot doesn ik DIGITAL
PATHWAYS

back. Except fo your computer.

MEET THE ASSISTANT COMPUTER OPERATOR
- THAT NEVER TAKES A COFFEE BREAK.

circle[Jfllon inquiry card.

St a————



—

A partirdu 1.4.1981
distribution exclusivement
par ROSCHI

connecteurs et adaptateurs
atténuateurs et antennes artificielles

commutateurs coaxiaux et matrices
coupleurs directionnels

filtres HF
ventilateurs de puissance

composants pour guides d'ondes

3000 Berne 31
Représentation générale [[(| ROSCHI Case postale 63
et service Télex 32137

pour la Suisse = Télécommunication SA Tei¢phone 031 442711

| |
AcryLic scintillators: altllStIpG

range of inexpenSive scintillating materials

Exists in sheets and thick blocks

Both the scintillating and the W.L.S. (Wave Length Shifters) ALTU-
STIPES are the result of a close collaboration between the French
Atomic Energy Commission (D. Ph P.E./STIPE) and altulor
Corporation, the major French producer of acrylic resins aItudas

altulor

Group CDF CHIMIE — TOUR GAN — Cedex 13 — F. 92082 — Telex: NORSO 610 804
PARIS LA DEFENSE 2 — FRANCE
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RESEARCH.

LOOKINTO OUR HIGH VOLTAGE SYSTEMS.

Many-Particle Physics
by Gerald D. Mahan

Indiana University

Responding to the need for a standard reference on various
aspects of solid-state physics, the present volume
summarizes many theories in this area. Emphasis is placed
on applications to real systems. A volume in Physics of
Solids and Liquids. 1018 pp., illus., 1981, $85.00
($102.00/£53.55 outside US)

Foundations of Radiation
Theory and Quantum
Electrodynamics

edited by A.O. Barut

University of Colorado

This volume offers insights into the various approaches of
leading researchers, providing a unique comparative
scrutiny of the basis of radiation theory. Topics addressed
include radiation reaction in nonrelativistic and relativistic
quantum theory, neoclassical radiation theory, and
quantum beats. 230 pp., illus., 1980, $27.50
($33.00/£17.33 outside US)
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Fundamental research is a dynamic
science which must be supported by
constantly improving associated
technologies.

The Hunting Hivolt range of high voltage
DC supplies has now been enlarged to
cover that requirement.

We have sophisticated systems up to
5000 watts with voltages up to 500Kv.
They are being used for high energy
physics applications for many customers,
including the European Centre for Nuclear
Research (CERN), NPL, UKAEA and
several universities.

If you need a high voltage system for a
stringent application based on the latest
technology, look us up.

Q@ HUNTING
HIVOLT LIMITED

Riverbank Works, Old Shoreham Road
Shoreham by Sea, Sussex BN4 5FL
Tel: Shoreham (079 17) 4511

Energy

[ ] ]
The Conservation Revolution
by John H. Gibbons
Office of Technology Assessment, Congress of the United States

and William U. Chandler

Environmental Policy Institute, Washington, D.C.

“... a highly significant and informative examination of the
prospects for energy demand and conservation . . . Gibbons
and Chandler have not only clearly analyzed the problem.
They have also set a realistic agenda that is a challenge to
the nation.”
—Daniel Yergin, Co-editor,
Energy Future: Report of the Energy Project
at the Harvard Business School
A volume in Modern Perspectives in Energy.
approx. 275 pp., illus., 1981, $17.50 ($21.00/£11.03
outside US)

pITHE LANGUAGE OF SC)ENCE

PUBLISHING CORPORATION

233 Spring Street, New York, N.Y. 10013
In United Kingdom: 88/90 Middlesex Street
London E1 7EZ, England
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The Proven Kicker Switch e

For more than ten years EEV has been supplying thyratrons used
to energise kicker magnets. These tubes are installed and working
successfully in every major High Energy Nuclear Physics Laboratory
in the world. ‘

Hundreds of thousands of hours of reliable service have been
achieved and are substantiated by recent reports.

Copies of these along with tube data and technical information
can be obtained from Roger Snelling at Chelmsford,
telephone (0245) 61777 ext: 428.

EE/ THYRATRONS

ENGLISH ELECTRIC VALVE CO LTD, CHELMSFORD, ESSEX CM12QU, ENGLAND. TEL (0245) 61777. TELEX99103. GRAMS ENELECTICO CHELMSFORD
A MEMBER OF THE GEC GROUP

§734
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PM 800 043 PE DN 7247

The 11 Series
with the PFEIFFER TURBO*

.1 addition to individual pumps,
fully-automatic turbo-molecular
pumping units which are ready
to connect have been available
from the very beginning.

The new 11 series comes in three
sizes, with volume flow rates of
110, 270 and 510 I/sec. for No.
All pumping units have the same
basic design and consist of a
frame, a 12 m3/h backing pump,
an electronic drive system and a
control unit. The PFEIFFER-
TURBO will be fitted to suit the
desired volume flow rate. These
extremely compact pumping
units are designed to run on
single-phase current (AC) and
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can therefore be operated with
no trouble at all. In comparison

to traditional high-vacuum
pumping units, 11 series pumps
are smaller in size, lighter in
weight and lower in price.

kh""&?n ’
RE LT

* The PFEIFFER TURBO is a turbo-
molecular pump which creates hydro-
carbon-free  high  and ultra-high
vacuum at a constant volume flow rate
for all gases betwee 10-2 and 10-9
mbar,

BALZERS

ARTHUR PFEIFFER
Vakuumtechnik Wetzlar GmbH
Postfach 1280

D-6334 Asslar
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- Otrifftalle MILC 39012 Anforderungen
O zerstérungsfreie Priifung vor dem Einbau
O griffbereite Steckerkombinationen o " ;
O Steckerteile gegenseitig austauschbar - Stecker mit Zweilochflansch
. : S . v , Stlftkontakt
O Die anwenderorientierten SMA-Stecker e ~ ~ . -
reduzieren Ihren Lagerbestand um 80%. - . ' : .SteCken
O EMCKATALOG MIT ANWENDUNGEN Buchse mit Vxerlochﬂansch

KOSTENLOS ANFORDERN! \10'1‘\ jilse auf' B -

D-8911 Puergen
KarwendelstraBe 8
Tel. 08196 -511

Telex 05-27142

stabilised
direct current
power supply

m very performing
Iong—term drift and current ripple

of the indicated value (from rated

current to 5%

of rated current

over a period of 8 hours)

m reliable

B ease to use

m a complete range

with transistors: O to 1.000 A
0 to 120V

with thyristors : for higher ratings

; Documentation
- Nt on request :
Merlin Gerin
department PV
38050 Grenoble Cedex MERLIN GERIN
France
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PRECISION

PHOTOMULTIPLIER

TUBES

FOR HIGH ENERGY

PHYSICS

Single Photon PHD

! Photo Counts: 2700cps|
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R1262— A GaAsP high gain first dinode PMT
capable of excellent single and multi-photon

Pulse Response

™
[
N
3
o
@

I

/ Supply Voltage: 3000V _|
{ | uminated Area: 2mm dia/|

R1294X — A Microchannel
Plate PMT for use in high
magnetic field environments
offering 350 picosecond rise
time and excellent gain
stability beyond 10 coulomb
accumulated charge. The
R1294X also provides
immunity to after-pulsing.

Pulse Height Distribution

For Photo and Dark For Dark Only
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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.

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

ANGLE (Degrees)
0

!
Sk
N\\ll’lll/,,%

Nz

7=
—

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

R647—A 2" 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 photon decay or neutrino-type experiments. Use our more traditional
end-on PMT’s in calorimeter, hodoscope and plasma applications.
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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.

131



YOU NEED
SHIELDS OR CONTAINERS
FOR ABSORPTION OF

HARD RADIATION

CIME_BOCUZE
can supply you with

TUNGSTEN - BASED ALLOYS

REDUCED DIMENSIONS
FIRE.RESISTING
BLANKS OR MACHINED COMPONENTS

CIME-BOCUZE DIVISION TUNGSTENE
ST. PIERRE EN FAUCIGNY, 74800 LA ROCHE/FORON
Tel.(50) 03 10 98 . Telex: 385027 FRANCE

Adaptable et
avantageux: organes
de levage a vis WORO

Une alternative intéressante a ’hydraulique,
aux avantages surprenants.
@ Les organes de levage WORO

sont disponibles en

8 grandeurs pour des capacités
de 0,5 a4 50 tonnes.

Fonctionnement synchrone garanti
méme pour plusieurs éléments.
Totalement autobloquants

alarrét.

L’élément de levage adapté

a chaque cas d’application.

Adaptables aux
exécutions spéciales.

Eprouvés, siirs
et avantageux!

Demandez une
documentation détaillée.

BACHOFEN-SA

Automation industrielle
CH-8610 Uster, Ackerstrasse 42, Tél. 01 9407001
CH-1033 Cheseaux s. L., Grands-Champs 4, Tél. 021 9126 41
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CERN COURIER

A unique advertising medium for
scientific and technical equipment

CERN COURIER is the internationally recognized
news magazine of high energy physics. Distributed
to all the major Laboratories of the world active
in this dynamic field of fundamental research, it is
compulsive reading for scientists, engineers, ad-
ministrators, information media and buyers. Written
in simple language and published simultaneously
in English and French it has become the natural
communication medium for particle physicists in
Europe, the USA, the Soviet Union, Japan—every-
where where the fundamental nature of matter is
studied.

Published from CERN, Switzerland, it also has
correspondents in the Laboratories of Argonne,
Berkeley, Brookhaven, Cornell, Fermi, Los Alamos
and Stanford in the USA, Darmstadt, DESY and
Karlsruhe in Germany, Orsay and Saclay in France,
Frascati in Italy, Daresbury and Rutherford in the
U.K., SIN in Switzerland, Dubna and Novosibirsk
inthe USSR, KEKinJapan, TRIUMFin Canadaand
Peking in China.

The annual expenditure on high energy physics
in Europe is about 1000 million Swiss francs. The
expenditure in the USA is about $ 300 million.
There is similar expenditure in the Soviet Union.

CERN COURIER is the way into all high energy
physics research Laboratories. If you have a
market in this field, there is no surer way to make
your products known than by advertising in CERN
COURIER.

All enquiries to:

Advertising Mlanager
Micheline Falciola
CERN COURIER
CERN

CH - 1211 GENEVA 23
Tel. (022) 834103
Telex 236 98
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Stesalit resolves your
individual problems

in fiherglass
construction

— for science

and advanced technic.

Frames for

proportional chambers

spark chambers

drift chambers

coasting boxes for Cerenkov counters
space research

and medical assistance.

Such parts can also be
manufactured in combination

with carbon fiber.

ﬁ— Stesalit AG
\/ Kunststoffwerk
CH-4249 Zuliwil SO
Telefon 061-8006 01
Telex 63182 03.001

After the portable instruments. ..
Apreés le portatif...

LE FIXE
THE STATIONARY INSTRUMENTS

in radiation protection
en matiere de Radioprotection

NARDEUX is among the first
NARDEUX s'impose parmi les tout premiers

PERSONNEL D.A.TR... CONTROLEZ-VOUS
PERSONNEL WORKING
IN RADIATION FIELDS GET CONTROLLED

Controleur

COUNTERS mains-pieds o + [y
COMPTEURS « + By hands and feet

4 %250 cm? .

2 x 800 cm?2 monitor

circulation de gaz
gas circulation

O nardeux

Commercial office in the PARIS area:

Antenne commerciale, région parisienne:

17, rue Paul-Bert, 92120 Montrouge - Tél. 655 24 29
LA VALLEE DU PARC, Z.1., 37600 LOCHES - France
Tél. (47) 59 32 32, télex 750 808 F
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IHit’saquestion
of Cryogenics.

LT "
””"”"M v

No one can offer the research community
awider range of reliable, useful cold sources.
HELI-TRAN® systems provide simple-to-
operate cooling in the 2-300K range.
DISPLEX® cryocoolers offer unsurpasse
versatility and reliability in continuous
closed-cycle cooling from 10-300K.
HELIPLEX™ refrigerators can replace use
of liquid helium for around-the-clock
cooling down to 3.7K.
Add to this the most complete selection
of temperature controllers and indicators,
radiation shields, vacuum shrouds, sample
holders, and other equipment vital to ESR, NMR,
Mossbauer effect, x-ray diffraction, and other
low-temperature research.
More than 1000 laboratories worldwide use our
reliable cryogenic equipment. Send today for our
latest catalog: Laboratory Crycgenic Systems.

(A Products)

APD CRYOGENICS
1919 Vultee Street, Allentown, PA 18103 (215) 398-8419 Telex: 84-7416




CAMAC

The Read/Write REMUS System
CERN NP 283/NP 284

by SEN Electronique

READ WRITE C.C. HEAD WRITE BRANCH DRIVER
== ==
r )z | :
. S\ @ * large ADC, TDC read-out systems
ey 4 . . 1
EON | e S % compatible with ROMULUS system
T ol R 15 - . mgm -
LR wen 5w % high data acquisition rates with buffered
5 5 3 ) H
/' e A DMA operations
MoDE Q.,\/: s * versatile scan procedures
A
NSCAN —— @ - @ o
pataN  ——@
MARKER ——@
READF2 ——@ Description
READIN ——@ ~ P A

These modules are intended for use in large systems
where large numbers of similar type modules are to be
read as a block and where a minimum amount of pro-
gram control is required.

The controllers and branch drivers form a subsystem
located within a normal CAMAC configuration.

The data structure is defined by pointers (word counts)
generated by the branch drivers, minimising software
overheads.

By using 40 word FiFos in controllers and branch drivers
a high data acquisition rate is obtained and data acqui-
sition can occur before and during the opening of the
DMA channel. All branches are activated simultaneously,
hence slow modules e.g. ADCs with long conversion
times can be situated in the farmost branches. Ideally,
the process resolves to one of sequentially reading out
the FiFos.

Several read modes are available:
Repeat Mode, Stop Mode, Adress Scan Mode and LAM
Scan Mode.

IN out Some write facilities have been added to allow pedestal
control in ADCs.

& CERN NP 284 PR The system is organised as a tree with branches and
Ser Ser. subbranches and can thus process data of very large
- ‘ systems.
\_ J

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 53 — DIDAS Digital System;

Radspielstrasse 8; Tel. 089916710 - TIx 529167d - D-8000 MUNCHEN 81 —- Switzerland : SEN ELECTRONIQUE SA; CP 39;

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. ELECTRAONIQUE



Nos 21 groupes

au cyclotron de
Louvain-la-neuve

100W a 360kW, jusqu’a 11073
certaines depuis 1975°

tel (02) 42503 92
rue de Menin, 22 -B1080 Bruxelles

- d’alimentations stabilisées
fonctionnent 24 h sur 24

ORGANISATION EUROPEENNE
POUR LA RECHERCHE NUCLEAIRE

EUROPEAN ORGANIZATION
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

Pour vos imprimés

consultez

PRESSES CENTRALES
LAUSANNE S A

7, rue de Geneve Téléphone 021 205901
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Developed for
Handles high countrates, high amplliude pu 565
Retains timing, pulse linearity and tube life

A complete range of fast 2" PMTs for physics and industry
PMT number gain total tr tw pulse
of voltage linearity
stages (V) (ns) (ns) (mA)
PM2242B 6 2x10* 2000 1,6 2,4 350
XP2020 12 2x107 2500 1,5 24 250
XP2230B 12 2x107 2500 1,6 2,7 250
XP2232B 12 2x107 2400 2,0 3,2 250
High sensitivity bialkali 44 mm diameter cathode

* SIN = Schweizerisches Institut fir Nuklearforschung

Other fast tubes: 3/4” PM1911
17 PM2982

PHILIPS

&

Electronic
Components
and Materials

3" PM2312
5” XP2041

Philips Industries
Electronic Components
and Material Division

Eindhoven, The Netherlands

We’ve set the standard forover 20 years

PHILIPS

HIGH

~ COUNT RATES?

ty =anode

pulse rise
time for
adelta
light
pulse

tw = anode
pulse
duration
FWHM for
adelta
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DE NOS CLIENTS
DANS TOUTE L EUROPE
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Advertisements in CERN COURIER

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
/1 185 x265 1450 | 1400 | 1350 | 1250
: 185x 130
/2 90x 265 800 770 750 700
/4 90x 130 450 420 400 390

Supplement for:
— each additional colour 1350 SwF

— Covers:

Cover 3 (one colour) 1600 SwF

Cover 4 (one colour) 2100 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.

Screen (offset) 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 1981.

All enquiries to:

Micheline FALCIOLA / CERN COURIER - CERN
1211 Geneva 23 Switzerland

Tel. (022) 8341 03 Telex 2 36 98
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for high density and low cost readout of A
small multi-element particle detectors, and
the convenience of the modular CAMAC

standard... e
...ECLine is the answer

For detectors that simply require identification of “hit” elements, like a Multiwire Proportional
Chamber, Streamer Tube Detector, or a Multielectrode Silicon Detector, the combination of LeCroy’s
ECLine Model 4415 16-Channel Low Threshold Discriminator and Model 4448 48-Bit Coincidence
Register provide simple but effective readout. The high density and CAMAC standard packaging of
both units allow ready system access, software manageability, and convenient system expandability.
Transferral of discriminator differential ECL outputs is accomplished via convenient multiconductor
ribbon cable, eliminating the classically high costs of coaxial cabling. Within the CAMAC standard,
these units can be remotely masked to facilitate on-line system analysis.

Besides the 4415 and 4448, ECLine provides a complete range of programmable delays, level
adapters, scalers, logic umts and other CAMAC modules.
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® Gaz techniques
® Gaz purs

® Gaz ultra-purs

® Gaz spéciaux

® Mélanges de gaz

AI(C5H5)3 CF4 COZ
CH

Ar 4 C,H,
AsH, (CN), C,H,
BCl, Cco C,H,0O
BF, COCl, C,Hq

B,H, COS  CH,

r. __________
I Documentation ] ( required
désirée
' Visit(e)/Besuch O (erwiinscht
l Name/Nom
I Firma/Ets.
' Tel.
l Adresse
\
\

® Technical Gases

® High Purity Gases

® Ultra High Purity Gases
® Special Gases

® Gas mixtures

CsHe CaHie D,
C;iHg CsH1, GeH,
C,Hs CeHy4 HBr
C.Hg C;Hye HCI
CH, CIF, H,
C,Hy, Cl, H,S

Equipements pour la mise en ceuvre de gaz. Equipements cryotechniques.
Equipments for manifold installations and low pressure gas handling. Cryogenic equipments.
Gasversorgungsanlagen und Armaturen. Kryotechnische Apparate.

\'

® Technische Gase
® Reine Gase

® Hochreine Gase
® Spezialgase

® Gasgemische

He
Kr
NH,
NO
NO,
N,

N,O SO,

N,O, SeH,

Ne SiH, Cl,
0, SiH,

PFs Xe

PH, Zn(C,Hs),
SFe etc.

Groupe Gaz spéciaux
Group Special Gases
Gruppe Spezialgase

0a

Bern 031532222
Ziurich 0144241
Genéve 022 296166
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