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The object of this Note is to summarize the satisfactory performance
of Omega so far, and to stress the difficulties which will arise from the
reduced beam time, and the absence of parasitic testing time.

Time has still to be allocated to the six approved experiments. Also,

regarding the future experiments under discussion, a quick decision on
the =* experiment is required.

1. Preceding EEC/NPRC Decisions.

In March 1971, the EEC recommended, and the NPRC approved, 6
experiments (see list in the Table below) to be completed during the first
year of Omega operation,:once the spectrometer would be fully operative.
No time allocation was given. It was assumed

a) that 10 - 15 days of data taking per experiment would yield
statistics superior to the best bubble chamber experiments by usually
one order of magnitude, and in two instances (pion induced channels of
the forward proton and forward A experiments) even three orders of
magnitude; and would also saturate the available computing power;

b) implicitly, that a successful experiment would have a chance of
performing another production run on Omega, later on;

c) implicitly, that roughly half of the PS time for physics would
be available for production at Omega, i.e. some 100 days yearly; and

d) explicitly, that parasitic beam would be regularly available
during the remaining PS time; this in order to assimilate the frequent
modifications in the apparatus and layout made necessary by the fast
alternation of experiments, so that each production period could be faced
with fully operative equipment.

2. Omega Progress Reportw

Omega started operation on June 8th, 1972, a few days later than
foreseen in the December 1969 schedule, but with one coil only. 1972
was therefore considered as a test period. 1In all, there were 30 days
of beam in 1972, ending on October 31lst. 4 experiments (S112, S113,
S114, S115) were installed and tested. Trigger rates were found to be
generally much higher than expected, partly because of the low magnetic
field. Also, the dead time of the spark chamber and readout system was
still rather high: 25 msec. Nevertheless, 10 triggers could be recorded
during the last ten days in October, mostly for the four main installed
experiments, but also for some tests in view of another approved and four
unapproved experiments, as shown in the Table.
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Table: Status of Experiments and Tests

Experiment ~ Triggers Status of Analysis, Remarks
(Oct. 1972) Feb. 1973 (SCANning,
Pattern Recognition,
GEOMetry, KINematics)

1. Approved Experiments, installed in 1972

S112: B-RHEL-TA-W 270,000 PR, GEOM, KIN ns,ips, £, wy A  seen. Neutral

Slow Neutron particle trigger is delicate!
Background should improve in
1973. Level of HBC experi-
ment reached.

S113: B-B-C-D-L-M 290,000 PR, GEOM, KIN n, p, w, A, seen, 4~C and

Slow Proton 1-C channels well identified.
Stat. level of average HBC

‘ expt. reached.

S114: C-E-F-K-S 230,000 PR, GEOM 10,000 A's (well -above HBC

Fast Lambda level; pclarization).

S115: Glasgow-Saclay 120,000 PR, GEOM 620, 1's; Apnt', ¢ in

Antibaryons K K K p seen. Statistics

as HBC experiment.

2. Approved Experiments, not yet installed

S116: CERN-ETH MWPC 1 under test.
%0
K
S117: C-CdF-EP-0 MWPC 3 tested, High-Pressure
Fast Proton Cerenkov is being assembled.
‘. Tests
S117 Ferrer 20,000 PR, GEOM Fast K, p.
=*  ICL 30,000 SCAN, PR Promising; K laborious in
1972 geometry.
T Makowski 10,000 PR, GEOM, KIN 10 ev/ub from 1 h data taking
(aim: 7m scattering lengths).
e Treille 5,000 SCAN Clean electron tracks (rele-
vant for SPS electron physics]
+
K Turnbull 25,000 PR, GEOM Promising. 1 ev/ub in few
interaction hours data taking, better
trigger resolution (with 1 coill)

than HBC.
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Most of these events have been analysed since, at least up to the
geometry level. The full processing time is slightly below 1 sec 6600
CPU/event. Some of the first, very preliminary outcome is shown in the
attached figures, mostly in order to document the reasonable accuracy
reached with one coil and the imperfect status of the Plumbicon
calibration and software; the good performance of the Cerenkov counter;
and the absence of unexpected physics results at this level of statistics
(typically 57 of the wanted data).

Also, after the October run, the second coil has been installed and
successfully tested. The first two spark chamber modules surrounding the
target have beenreplaced by frameless Orsay chambers with plates parallel
to the beam.

At least three of the first four experiments should be ready to go
in final production by April 1973. The two not yet installed experiments
S116 and S117 will do partial tests for this summer, and should be ready
for production before the end of 1973.

3. New Experiments for Omega

The potentialities of Omega are by no means exhausted by the six
experiments under way. The four additional experiments proposed in
1970/71, as well as some new ideas, round up a vigorous physics programme
limited only by the available machine time. We list hereafter proposals,
letters of intent, as well as ideas which have not yet materialized in
a proposal, under three headings: A new trigger (K detector for =*'s);
Extensions of the approved experiments; a Polarized Target for use with
some of the installed trigger systems. Most of the proposals of the latter
two groups are expected to be submitted not before the end of this year,
when the performances of the basic trigger systems will be better known.

a) =* Spectroscopy using a K’ Detector (Imperial College, PH I/COM-71/2
and 73/2).

One of the five planned K+ detectors was built and tested at RHEL,
and installed at CERN at the beginning of October 1972, with a non-standard
on-line computer. In ~ 12 hours of beam time granted to the group during
the October run, the counter was made to work and produced useful data - in
itself a remarkable achievement. Results are reported on March 5th, 1973.
Some details of the full-scale installation, which is 'not entirely compatible
with the present Omega layout, remain to be discussed. In any case, in
two PS periods not before spring 1974, the group hopes to do considerably
better than the very! high statistics bubble chamber experiments under way.
The long range perspective is essential: one or two further orders of
magnitude can be gained a few years later using the RF separated beam.

b) Extensions of approved trigger systems..

A list of suggested new experiments using the approved-trigger
schemes follows:



Experiment Group or Trigger used Reference
Spokesman

Strange Bosons, B-B~C-D-G~L(~M) Modification of PH I/COM-73/8

by A recoil trigger slow proton trigger (and 70/64)

Double Charge (Sonderegger) Fast proton trigger (PH I/COM-70/65)

Exchange : Still of interest

also for Rack—
wards T ™

scattering

mm Scattering (Lemoigne- Fast A trigger + PH I/COM-73/13
Lengths Makowski) 1st Multiplicity

Chamber (K*©

Trigger)
(Quasi-)Two Body (Michelini) Probably extension of -
Reactions at large of fast proton
Momentum Transfer trigger
+
K p Interaction (Hughes- Beam Veto Counter PH I/COM-73/11
Trigger Turnbull) (Letter of

Intent)

c) Polarised Target

A separate paper summarizes the potentialities of a frozen spin
polarized target in Omega (PH I/COM-73/12 ; see also the Proposal on
Helicity Amplitudes in Hypercharge exchange reactions, PH I/COM-71-7;
and the Letter of Intent on wp+ - mmn, PH I/COM-73/9). A wide field of
new results using the standard triggers would be expected.

Concerning the time scale, the polarized target should be installed
in Omega during the January 1975 shutdown, and would then be used more or
less continously, until the West Hall shutdown.

4. Beam Time for Approved Experiments and for New Proposals

The beam time situation is less favourable now than originally foreseen
in two respects:

a) There appears to be no possibility of parasiting during East Hall
periods (unless one is willing to interrupt the East Hall operation). This
is a serious blow to Omega productivity. Without the ability to check the
new equipment needed by new production experiments while it is being
mounted, even during short 2 - 3 day periods and under poor spill
conditions, there is a clear risk of losing more than the corresponding time
during production periods.



b) The standard 'West Hall" PS period for 1973 is:

PS MDD 17 + 1/3 x 10 + 32 + 39 h =91 1/3 h

ISR 16 + 16 + 20 + 1/3 x (7 x 6) = 66 h

PS SU 12 + 12 = 24 h

PS PHYS lst part (Omega) = 205 + 2/3 (7 x 6 + 10) = 239 2/3 h 2 10 days

[?S PHYS 2nd part (Omega or GGM-v) =158 h Z 6.5 day;J
total 579 h

Assuming that Gargamelle will have 5 weeks yearly (during which no slow
ejection is possible), and that Omega gets 507 of the 10.6 yearly periods,
Omega would have 2.8 x 16.5 + 2.5 x 10 = 71 days of beam per year.

This means 142 days for Omega in 1973/74, plus 30 - 70 days in 1975,
depending on the exact date of the West Hall shutdown ( ~ July 1975),
and on the possibility of using most of the available periods between
February and July 1975, leaving the rest of the year to the East Hall.

If - under these conditions production were to be completed within one
year, then, considering that 2 - 3 days of each period are needed for
routine checks, calibrations, and tests for forthcoming experiments, a-
maximum of 9 - 10 days of production could be granted to each experiment.

This is clearly not enough; each experiment would need another similar
period before the West Hall shutdown, and almost no time would be left for
new initiatives.

If, on the other hand, we assume that each approved experiment is
granted 15 days for production; that 8 days are needed for running in
the two-coil spectrometer with the new spark chamber geometry; and that
the routine checks and tests take 2 days per period, then the approved
programme would require some 114 days in 1973/74, leaving two periods in
1974 and the 2 - 5 periods expected for 1975 as a reserve and for new
initiatives. The six first experiments would have to leave the floor,
and would not have their next opportunity before 1976/77 with the RF beam
from the SPS. Even so, not more than half of the second generation
programme outlined in Section 3 could possibly be encouraged.
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