





Experimental programme
at the PS and the ISR

A record number of experiments are
now being carried out or prepared at
CERN. The 28 GeV proton synchro-
tron is feeding electronics experi-
ments in three halls — beams from
internal targets supply the South hall,
a slow ejected beam feeds many ex-
periments in the East hall and a new
slow ejected beam goes to the West
hall where experiments with the
Omega spectrometer are having their
first tests. Since we last reviewed the
experimental programme, two bubble
chambers (the 81 cm hydrogen and
the 1.1 m heavy liquid) have ceased
operation but more modern chambers
have taken, or are taking, their place.
The 2 m hydrogen chamber continues
at the end of the East hall, a small
chamber specifically for hyperon ex-
periments (HYBUC) sits in the North
hall, the large heavy liquid chamber
(Gargamelle) has its own South-East
hall and the 3.7 m European chamber
(BEBC) is coming into action at the
end of the West hall.

In addition to the broad programme
at the PS itself, there is of course a
new list of experiments to be added
since the Intersecting Storage Rings
are in operation. Five of the eight
intersection regions are being used
for colliding beam experiments.

This article is a review of the ex-
periments now in progress or being
made ready. In the space available it
cannot be very much more than a list
of beams and experiments but it
should give some idea of the extent
and content of the CERN programme.
On pages 272 and 275 there are
sketches of the layout of beams and
the experiments they serve.

Available beams

Beginning with the South hall : An in-
ternal target in straight section 1 pro-
vides particles for — t1, a beam of
momentum up to 1GeV/c which is
used for testing equipment subse-

quently installed on other beam-lines;
mi1, a low energy electrostatically
separated beam currently providing
antiprotons with momenta up to
2.0 GeV/c; m7, another electrostati-
cally separated beam which has been
substantiallly unchanged for many
years and currently provides kaons
with momenta up to 3.1 GeV/c ; d30,
the highest energy beam in the South
hall giving unseparated particles with
momenta up to 15 GeV/c; d30a, an
extension of d30 ; b16, a neuiral beam
which is currently used for the cali-
bration of neutron detectors after
having been used for checking the set
up for the collaborative experiment
now under way at Serpukhov (see
June issue page 199).

An internal target in straight section
8 provides particles for — k17, a low
energy separated beam where kaons
of momenta up to 1 GeV/c are avail-
able for atomic X-ray experiments and
m9, an electrostatically enriched beam
providing positive pions of momentum
up to 4 GeV/c and kaons up to about
3 GeV/c. A new internal target station
in straight section 11 is used solely
to provide low energy negative kaons
of momentum 0.5 GeV/c for the
HYBUC bubble chamber in the North
hall via beam-line k16.

Moving to the East hall — a fast
ejection system gives an ejected pro-
ton beam e6 to feed the 2 m bubble
chamber. When the chamber is in
action, this ejection system usually
operates twice per PS pulse. The pro-
tons can be used on three different
target stations. The u5 beam isathree
cavity r.f. separated beam which pro-
vides the highest energy particles to
the chamber (kacns up to 16 GeV/c
for example) whereas m6 and k8 are
electrostatically separated beams for
lower momenta (kaons up to 5 and
2 GeV/c respectively for example).

Electronics experiments in the
East hall are fed by a slow ejected
proton beam, €9, from straight section

62. A septum magnet can divide the
beam on the same pulse between
e9n (north) and e9s (south). On the
north beam-line the ejected protons
are used to give a hyperon beam. On
the south beam-line a further septum
magnet can divide the beam between
two targets. One provides neutral
particles along b19 where the neutral
kaon is studied. The other provides
two high energy beams — p8, where
pions of momentum up to 18 GeV/c
are available and p13, where pions up
to 17 GeV/c are available.

The Gargamelle bubble chamber in
the South-East hall is fed by a fast
ejected proton beam, €8, from straight
section 74, which is used primarily
onto a target to produce the pions
and kaons which subsequently decay
to give a neutrino or antineutrino
beam. Other particles have however
been fed to the chamber via beam-
line, m12, which has recently pro-
vided antiprotons of momenta up to
2.6 GeV/c.

Completely new on the beam-line
pictures are those in the West hall.
They are drawn from the proton beam
ejected down the transfer tunnel
towards the ISR and then deviated to
the hall. From targeis, beams can be
drawn for Omega (beam-line p9
currently providing 8 GeV positive and
negative pions but capable of mo-
menta up to 17 GeV/c) and for BEBC
(beam-line u7 now under construction).

Using the proton synchrotron to
spray this maze of beam-lines requires
a variety of machine operating condi-
tions ; the use of computer controi
to switch from one situation or another
is therefore becoming increasingly
helpful. To take the fortnight’'s run at
the end of August — no less than five
different machine cycles were called
for. Some examples of these machine
cycles are as follows :

During filling of the ISR on 21 Au-
gust, one pulse in three (all twenty
bunches) was fast ejected from straight
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Schematic diagrams of four experimental halls
fed by the 28 GeV proton synchrotron showing
the layout of the particle beams and the location
of the experiments they serve.

section 16 to one or other of the
storage rings at a momentum of
26 GeV/c. The other two pulses
followed a cycle also rising to a peak
momentum of 26 GeV/c when five
bunches were fast ejected from
straight section 58 towards the 2m
bubble chamber. The remaining beam
was then divided at lower energy
between the internal targets in straight
sections 1 and 8 thus providing par-
ticles to eight experimental teams.
The pulse repetition rate was one
every 2.5s. Meanwhile the PS linac
was also feeding the four-ring Booster
which can be run for commissioning
in parallel with the PS without inter-
ference (until, of course, the Booster
is brought into action to feed the PS).

A week later the cycle had changed
so as to send beam to the Omega
spectrometer. One bunch was sent to
the 2 m chamber twice in the cycle
and the rest of the beam was split
equally between internal target 1 and
slow ejection from straight section 16.
The new slow ejection system called
SQUARE (see February issue, page
33) using the 65 resonance makes
efficient sharing between slow ejec-
tion and internal targets possible for
the first time at the PS.

Electronics experiments

In listing the experiments using coun-
ter and spark chamber techniques we
will follow the sequence of beams
above beginning in the South hall
with the experiments receiving par-
ticles from internal target 1. The code
number used to refer to an experi-
ment is that assigned to the experi-
ment when it is first approved for the
research programme.

S 99

A Daresbury, Queen Mary College,
Liverpool, Rutherford team have been
looking at differential cross-sections
in the antiproton-proton interaction.
Counters and wire chambers with

core read-out plus a large spectro-

meter magnet have been used to
identify
p+p—p tp
— " 4
— K"+ K
Their incoming beam momentum

ranged from 0.6 to 2.0 GeV/c and the
detection angle could be changed
enabling them to cover the region of
the S, T and U resonances which
showed up in the missing mass spec-
trometer experiments. These results
are now being analysed and the ex-
periment will continue (becoming
designated as S 124) using a polar-
ized proton target to provide addi-
tional information.

S 100

A Brussels, Caen, CERN team are
using a target filled with deuterium
so as to study the differential cross-
section of elastic scattering of the
negative kaon on the neutron. Their
detection system includes multiwire
proportional chambers and a neutron
detector which is monitored by a

Plumbicon camera (converting the
light signals into electronic infor-
mation immediately).

S 118

The above experiment will be followed
by one to be carried by a Geneva,
Saclay team which is currently testing
its detection system. They will look at
kaon decays giving four particles in-
cluding an electron. Their system in-
cludes a magnetic spectrometer, wire
spark chambers and large Cheren-
kov counters. They will be able to do
low energy nx phase shift analysis in
a very clean way and will also look
for any decays which violate the
AS = AQ rule. (In the decay by the
weak interaction of a particle like the
kaon the sfrangeness quantum num-
ber S can change by = 1. When this
happens the charge quantum number
Q of the strongly interacting particle
also changes in the same way. Thus
AS=AQ)

S 9
A CERN, Ecole Polytechnique, Orsay,
Stockholm team have carried out an
extensive survey of forward and back-
ward scattering in the positive kaon-
proton, negative kaon-proton, and
antiproton-proton interactions using
wire spark chambers and a gas Che-
renkov counter. The interest in the
measurements in the backward direc-
tion which have gone on recently is
to pin down the exchange mechanism
which is taking place in the inter-
action. For example

K+p—p+ K
there is no known particle which can
be exchanged and the cross-section
falls off steeply as the energy goes
up. Theories call for some exchange
mechanism possibly involving two
particles.
S 104
A Rome, Rutherford team, with scin-
tillation counters, optical spark cham-
bers (the only optical chambers yield-
ing data on film remaining in the
experimental programme) and a water
Cherenkov counter, are looking for
resonances with strangeness -+ 1.
They detect the decay products of the
lambda hyperon and from this knowl-
edge of the lambda can study the
missing mass spectrum in the inter-
action

"+ p— A° 4 (missing mass)

This experiment is just finishing.
S 105
A CERN, Trieste team are drawing
beams from the target in straight sec-
tion 8 to cover some gaps in scatter-
ing data. They use a polarized proton
target, scintillation counters and wire
spark chambers to look at the inter-
actions

4+ p—p+ at

K'+p—=p+ K

4 p—>2 4+ K
The experiment has collected a large
amount of data.

Moving to the East hall :
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EG&G/Ortec makes building blocks
for CAMAC systems.

CAMAC Crate and Power Supply

When equipped with TC024 Terminator Module
and CC101 Type A Crate Controller (not
shown), crate forms cornerstone of any new
CAMAC system. MC102 power supply is
forced-air cooled.

RI224 Input Register & R0224 Output Register
Bring TTL-level data ¥ i
directly into CAMAC o
dataway. Drive peripherals

directly from CAMAC

dataway. Versatile registers .
transfer data by handshake
mode.

€212 Strobed Coincidence Buffer

< 2nsec overlap, up to 24 bit
capacity. Internal latching activated
at strobe pulse trailing edge
generates 3 modes of L (look-at-me)
signals.

NIM...

CAMAC...

BD 011 Branch Driver

Interfaces PDP-11 computer and our BH001
CAMAC Branch Highway (conforms to
EUR-4600¢e). Extends CAMAC flexibility to
computer, resulting in integrated computer-
based data logging and control system.

TMO024 Branch Driver Test Module

Functions as integral part of system
diagnostic software, allows CAMAC
array to be debugged to the module
level. Includes checkout and data-
handler program for PDP-11.

7
s
-
%
=
-
5
B
3 . :  CAMAC Scalers
% : .
g % e S$424 is quad 150

MHz scaler, S416
is quad 50 MHz, S812 is octal 50 MHz. All
accept either fast NIM pulse trains or

individual pulses.

EG&G/Ortec

Three names to keep together in your mind

Write for literature

All these products are thoroughly described in
technical data and spec sheets available from
EG&G/Ortec sales engineers and our
headquarters in Oak Ridge. Let us respond to
your interest in any phase of computer-based
CAMAC systems. EG&G/Ortec High Energy

-

R M M D e el D

Physics Products, 500 Midland Road,

Oak Ridge, Tenn. 37830. Phone: (615) 482-4411.
In Europe: Ortec Lid., Dallow Road, Luton,
Bedfordshire. Phone: LUton 27557.

Ortec GmbH, 8 Miinchen 13, Frankfurter

Ring 81, West Germany. Phone: (0811) 359-1001.

EG:G/ORTEC

HIGH ENERGY PHYSICS

A PNE ey e e e,

g;:éﬁj
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7, rue Montalivet - PARIS 8¢
Tél.: 742.21.19 - 265.22.01 — Télex: FIVCAIL 65328
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Dependaliity
T
count ol

Radioaciive
Bas Monitors

TRITON systems monitor gamma
radiation, tritium, argon-41, carbon-14,
chlorine-36, fluorine-18, krypton-85,
radon-222, sulfur-35, xenon-133, and

Snectromelry
~ Gomponents

Focused Mesh Multiplier (MM-1). For
pulse counting or current measurement
of electrons, ions, UV or x-ray photons,

and energetic neutral atoms or molecules.

Guaranteed reactivateable. Delivered
gain: 106 to 108, Noise less than 1
count/minute at 107 gain. Gain
stability at count rates in excess of
106/second. Bakeable at 350° C. No

ion feedback. Non-magnetic. 1.5 sq. in.
active surface area. (Model MM-2,
miniature version of MM-1.)

Pulse Amplifier Discriminator (PAD-1).
Low power consumption. Charge

xenon-135. Features: 0.5 micron Sensitive input. Rise time: 3 nanoseconds.

———————————————————— 1absolute filters, electrostatic precipitators,
For more information mail coupon to positive displacement pumps, gamma

l I
| dept.C- 9 I compensation to 5 mR/hour.
] , I Triton 955. Exceptional sensitivity:
| Please: __phone . visit _send information | 10pCi/M3 full scale for H3.
I on models B o Triton 1055. Po}rltable.b(l)pebrages'on
rechargeable batteries.
I ! Sensitivity: 50uCi/M3 full scale for H3.
| Name .
I | Triton 755C. Suitable for rack mounting.
_ | Sensitivity: 100.Ci/M3 full scale for H3.
I . .
Title Dent | Triton 1125. Mil-Spec quality.
| | Portable, rugged, rainproof.
I Organization | 100xCi/M3 full scale for H3.
| i Tritium Calibrator (CL-1). For field
I Address I calibration of Triton monitors. Accurate,
I | rapid calibration in 3 to 5 minutes.
I ciy Stato Zip Remote Alarm (RA-1). Audible and
e I visual. Powered from main instrument.
|
I I Operates up to 500 ft. from main
| Phone = instrument.
! I
! I
| L |
| |
'JOINIS |
' |
| . i
i Laboratories, Inc. |
I 3 Industry Lane, Cockeysville, Maryland 21030, USA |
| Phone: (301) 666-9500 Cable: “JOHNLAB” !
-
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Adj. discriminator: 20:1 range. Rugged.
Miniature. (Model PAD-2 for pulse
counting rates to 107sec.)

Regulated High Voltage Power Supply
(HV-4R). No vacuum tubes. QOutput:
500 v. to 6.1 kv. Reversible polarity.
Noise less than 300 microvolts RMS.,
Drift less than .01% /hour, .02% /day.



SPARK
CHAI\IIBER
READOUT
SYSTEM

Entreprise de
peinture
batiment
industrie

J. Prézioso & Fils S.A.

C.E.R.N. - GENEVE

Siége social :
Boite postale N° 2
38 - SAINT-CLAIR DU RHONE

Tél. (74) 855307
8552 28

Télex : 30 516-PREZIOSO SCLAR

Industrievertretungen

Junkholz 333—CH-8968 Mutschellen

STATOS 3

8-channel
electrostatic recorder

STATOS 4

16-channel
electrostatic recorder

® A totally new concept
in strip chart recording

® No moving parts in the
recording system

e DC to 1500 Hz,
= 01dB

@ BCD output for each
channel is provided

Please ask for detailed
documentation or a
demonstration

T

7008 EE

Tel. 057 546 55
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New: Connectors crimptinsizes 00-0-1

Possible cables # 2,5+11,5mm
Characteristic impedance
50-60-750hm

Our production programme

Connectors, unipole (1150 A) Connectors, combined, high and low voltage
Connectors, coaxial (50-60-75-100Q) Connectors, combined, coaxial and signal
Connectors, biaxial and triaxal 3 Connectors, combined special

Connectors, high voltage (2-5-8-10-15-30KV.DC) Connectors, for thermo-couples

Connectors, multi-coaxial, multiple contacts, Adaptors to connectors type: BNC-UHF-C-N-
multiple high voltage CONHEX- PET - Suhner - G. Radio, etc.

LEMO SA ‘L

Electrotechnique - Tel. (021) 711341 - Telex 24683 - 1110 Morges - (Switzerland)




Digital Equipment’s new family of
big computers, DECsystem-10. Each of
the five systems (2nd shown) is a
price/performance giant.

New faster, bigger processor.
Expanded core memories. More COBOL
features. New high performance dual
\ density disk packs. Super multipro-

cessor systems. Improved card
readers. New magtapes. And more.
DECsystem-10 runs four functions:
batch processing, multi-access
¢ e ] i Ros
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NEWS FROM SAAB:

May we introduce IRIS — our new Image Reading Instrument System. She is not
described in terms like 92-48-92 but rather in terms like 1 micron of general purpose
image digitizing capacity.

She is now in Stockholm at The Royal Institute of Technology, Department of
Physics. Ask their Professor Nils Aslund about her and then contact us:
SAAB-SCANIA AB, Industrial Systems Division, Fack S-550 02 Jonkdping 2, Sweden.
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ZERODUR

ZERODUR is ideally suited for use in high resolution
astronomical telescopes due to exceptional properties
inherent to this high-performance material.

ZERODUR isvirtually unaffected by temperature variations.
It is the zero expansion property of this glassy-crystalline
material that permits continuous operation of telescopes and
makes thermostats superfluous.

ZERODUR is extremely homogeneous and highly
transparent. It offers polishing properties equai to conventio-
nal optical gilass and is receptive to coatings. Mirror
blanks made of this glassceramics are always supplied
precision-annealed.

Send for our detailed data sheet and quotation on your
specific size requirements.

JENAER GLASWERK SCHOTT & GEN., MAINZ

(West-Gaermany):



