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L. von Lindern, P. Weilhammer (U. Stierlin).

Re A further Elaboration of the Dxperiment 5 42 of Hyams et.al.

.0

Since the original proposal of 18 November 1964 and subsequent
addends NP/2775/6O7 the status of this experiment has developed to the
point where test running is now scheduled this auvtumn. Approval for
purchase of a large magnet has been obtained, howcever, the magnet will
not be available until well into 1966. The beam d 22 has been built and
use of its extensiony, d 22a, is planned for this experiment, however,
this beam prescently runs only from 6 to 12 GeV/c.

In this memorandum wc should like to rcquest specific decisions
to avoid confusion and misunderstanding in the futurc.

1) The proposal and its oral and written claboratiors placed equal cmphasis
on strong and elcecctromagnetic dccays of resonances. In written reports
of deceisions by thce NPRC and BEC only the clectromagnetic decay case is
discussed. As we have heard no criticism of thc plans for the diboson
aspect of the experiment, wc should like to sce its status clarificd.

We note that the test runm this autumn only addresses the elcecctromagnetic
decays. The measurement of E.M. dccay branching ratios alrcady
necessitates strong decay mcasurcments.

2) The experiment is designed to utilizc cither the newly-designed VHY
magnet or onc of the "C' magnets to be dclivered in October. Duc to
the delay in the "HY magnct projcet and the imminent arrival of the
"C's, we believe an carly judgement on their availability for this
experiment must be madec soon.

3) The beam d 22 can be extended to 15 GeV/c by relatively minor componcent
rcarrangements. We reciterate our belicf that it is cxccedingly
important to.recach 20~18 GoV/c in thc diboson portion of the exreriment.
We should likc to sec a specific schedule for such a major modification.
In this, of coursc, wc¢ would surcly desirc that this be done compatible
with the Baclay group end their program for the cxperiment S 35.

4) In order to fully rcalizc the potential of this experiment, automatic
processing of the data film is essential, and every cffort is being made
to sec that the film is compatible with requirements of the HPD. Thus,
we request agrecment that data film can be handled through the CERN
HPD system. The Munich group is building an HPD system also, and should
this come into full, rcliablc opcration soon enough, it will scrve to aid
in this analysis. However, the history of all such automatic film handling
programs suggcests that it would be cxcecdingly unwisc to rely on the
newer facility coming into prompt opcration.
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Supplement to the Proposael for Bxperiment S 42

on Strong Decays of Resonances

Tawrcnce Y. Jones

Az prescnted in the Letter of Intention of 9 TPebruary 1965,
there arc et lcast four soncwhat scparablce arcas which should be studiced.
Below is an claboration of the carlicr discussion.

(1) The low-moss rcgion. The data from the 1962 dipion cxperiment,
analyzcd cincce the carlicr nemorandum, give good quantitative data
on thc s~wave m-n phasc shift. Questions which arc now accentuated
includc the behaviour of the P-wave phase shift below 600 McV. The
sign change of 6 ,' in this rcgion may suggest that the p- is an
elementary particle (or o CDD polc) rather than o dynanical (Breit-
Wigner) rcconancc (C. Lovelace, privatc discussions).

The new experiment will have greatly cxpandced ond improved threshold
Cerenkov countcrs for n-X discrimination. Thig will nakce possible
clean studics of n K% and KHK™ systems near threshold. 1In particular,
the data should help in rcsolving the recurrent confusion over the
kappa neson.

(2)The p° mass rangc is now scon to contain at lecast three phenomena;
the J = I =0 €9 resonance, and the w °© . 2n. The cohcrent -
interference, 28 elucidatcd by Durand ond Chiu, should now bc studicd
with good statistics and resolution, ond yet ot a rather high cnergy
where @ and p production are comparable. It is clcar that the under-
standing of this mass rcgion requircs high statistics token at differ-
ent incident momenta, a range of 4~-nmomentun transfers, and with good
data on angular distributions.

The carlier diboson expcriment was handicappced by the unavailability
of a liquid hydrogen target. With a hydrogen target and anticoinei-
dence counters we can separate the 2-body final state (p°n) from the
Tinelastic” p production studicd beforc., By quantitative neasurcnents
at 20 GeV/c, we should be ablce to study possible Reggceization of the
exchanged pion. Thus, at -t = 0.3 (GeV/c)2, the p = production should
be less by x2, relative to the onc-pion-exchonge modcl, as comparcd 1o
production at 2.5 GeV/c and the sonme nomentun transfer, if thce pion
Regge trajcctory has a slope da/dt = + 1.

I

The inclastic p production hag shown qualitetive fcaturcs that bear
on the nature of periphcral proccsscs, in particular the onc-pion-
exchange model, and warrent further clucidetion. The greater statis-
tics and precision of this cxperiment togethcr with the liquid
hydrogen torget, will pcrmit this study.
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(3) Higher-mass states. The discovery of a state at 1.67 GeV decaying
into 71~ has whetted our appetite for searching for higher-lying
states. The importance of this search in the light of group theoreti-
cal models hardly requires discussion. We would emphasize, however,
that high-mass status (masses from 1.5 = 3.0 GeV) should be studied
at the highest possible production energy so that the peripheral model
can be applied in the clecanest way to study their spin, the possible
exchanged particles, and to avoid complication with final nucleon
vertex states. The ability to distinguish pions from kaons is of
course of paramount importance hecre.

(4) Three-particlc final states. The arguments concerning searches for
new states applics again here, however, our primary motivation here
has been the study of the Fcrreti process, e.g. the diffraction
dissociation of & pion into three pions. Data from the Heavy Liquid
Bubble Chamber indicated that thc A, mecson might be coherently
produced at 16 GeV/c° Meanwhilc other cxperiments and calculations
continue to leave the role of the A, itsclf in considcrable doubt.
Experiments with good statistics at high cnergy are nccessary to
clarify this situation. It should bc rccallced that diffraction
dissociation cross~sections increasc with cnergy, whilc one pion
exchange processcs fall off as 1/p2.

Lead~-plate spark chambers arec included in our cxperimental design
primarily in order to study w© production at the cnergies where

w~ — p¥ is studicd. These chambers will mcke possible the study,

of states such as 7% 1™, 7n°%YK~, and other states involving ncutral
plus strange particlces.

Experimental Reguirements

This program of study should include at lcast 250,000 cvents
and consecquently we should plan on toking at lcast 106 photographs of
strong decays. The trigger cfficicney is quite uncertain at this point,
but will vary between 10% and 50% depending on dipion mass and incident
momentum., The data could be taken using a decision-making spark chamber
to sclcet a diboson mass range (or alternatively %-outgoing particles)
bascecd on the number and spacing of sparks. This would permit sclective
study of the mass ranges described above. It is our plan to usc instcad a
shotgun"' approach, taking data over all maess ranges simultencously. The
different diboson mass areas will then be sorted in the process of the
automatic, rapid data processing. Based on this data we will then have
the option of using dccision chambers for triggering in mass ranges of
particular interest in the later phascs of the cxperimental program.

The running time required for 106 picturcs at 3 ovonts/pulso
is 15 to 30 days of continuous rumning. This should of coursc be broken
into scveral intervals. ‘¢ would emphasize that at least half of this
run should be at beam cnergics of 18-20 GeV/c., Ve should also cmphasize
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W.B..

that the greatest productivity would be achicved if this cxperiment could
remoin in situ for mony months, running off and on as scheduling pcermitted.
Thisg topology is admirably suited to exploration of a great many problems

U o
in particle physics in an energy rangce largely unexplored cxcept for
elastic scattering and total cross scctions. ‘¢ belicve that this class

of experiments exploits the PS in g manner which most fully rcalizes its
potential ot Furopce's highest-cnergy accelcerator.



	
	
	
	

