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MEMORANDUM

To 2 The mewmbers of the ISR Commities.
From ¢ A.B, Clegg, €. Dium, P.C. ¥rnd, A.D. Kanaris, D, Locke,
P.Go Murphy, J.C., Sens and F. Udo

I'e
£ poaryay . .
(CERNHolland - Luncaster/ Monchester Collsboration).

Subject: Proposzl particle production experiment.

Some time ago a team of physicisis was formed with the aim of perform-
ing an experiment on the production of charged stable particles at the
ISR. The participating physicists originate partly from the present CERii/
Holland team, partly from a collaboration at Daresbury (KINA) between the
Universities of Manchester and Lancaster. The team will be sponsered by
the Foundation for Fundamental Research of Matter in the Netherlonds and

by the Science Research Council in Great Britain.

In a letter of intent (19 September 1968) the reasons for doing this
experiment were outlined. Also iniicated were some aspects of the design

which were then under study.,

We have now completed the necessary calculations on orbit-tracking,
rates, backgrounds etc., to be able to freeze the design of three spectro-
meters with which the experiment can be performed, The results of these

calculations are contained in the accompenying proposal,

In the proposal it is shown thet, although the rates are low by P53
standards, this experiment hes high intensity relative to other experiments
which can be considered for the I5R. Although the thermodynamicel model,
on which the rate cclculations are based, msy be wrong in details, it can
be hoped to be correct at least in order of magnitude estimntes of the
particle yields. In any case, if, for lack of rate, this experiment
should not succeed, no other one will,

The experimént, if approved, will require close collaboraztion with
ISR enginéers in the detailed design of the zpparatus. This concerns in

particular three points:
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i) Two sepitum magnets will be necessary 1o reach the mininum angle of
~ 15 mrad aimed at in the experiment, Since septa are presently bs-
ing étudied by the I3R division in cemnection with beam dumps and
transfer to the West Hall, the detailed design of the septa is

obviously best done by the experts in that division,

ii) A specisl vacuum chember with movable parts and thin~-walled flares
P e

is required which can be mainteined at a pressure of 10 '! Torr Na.

iii) Prawmes and supports are required to hold one of the spectrometers in
{UY ) D
place gbove one of the rings and to be able in rotate and displace

at least four elements of this spectrometer with good accuracy,

Some other aspects of the experiment, relevant to the Committee, are:
a) location of the experiment, As shown in the proposal it is possible
to extract particles from the intersection along the downsiresm direction
down to ~ 15 mrad without affecting the circulating beams and without
excessive power requirements. This is done by placing the septum magnets
mentioned ebove as close as possible to the intersection and using the re-
maining space to sweep the secondaries away from the next downstream ISR
element, In the calculations a space of 9.8 m has been assumed between
the intersection end the next ISR element, i.e. an "ingoing" section, An
“outgoing" seetion (~ 7 m) would raise the minimum observable angle to
~ 4O mrad, no matler by how much the power in the septa is raised., There~
fore, only I, or I, are suitable for the experiment. 0f these two, prefer-
ence goes to I. since the low momenta emitted at large angles are measured
by time-of-flight for which ~ 9 m is required, which is available in I
but not in Ig. A second choice would be I¢ where ~ 7 m is available which
would still be adequate for a large part of the low momenta, although the
accuracy would be less,

b)  Power requirements. If all three spectrometers described in the pro=
posal are run simultaneously (this is obviously best from the viewpoint of
required ISR time), the totel power is ~ L.k M#. The "small angle"
spectrometer alone takes 2.2 M#, the "medium angle" spectrometer 1.5 MW,
the "lerge angle" spectrometer 0.7 M¥, The septa can be powered with &

20 kA, 30 V supply which is currently on order in the ISR division,

¢) At this stage and in view of the many unknowns in the problem (ISR

- performance, rates, vacuum, sharing between experiments), it does not
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seem realistic to include any request for "machine time", If desired, an
estimate can be obtained from the rates /day listed in Tzbles 8, 9 and 10
of the proposal,

Parts of this repoxrt have been the subjeet of seminary by C, Daum
(June 1968), J.C. Sens (October 1968) and A.D., Kanaris (December 1968).



