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J. uegulnot Y, Dvsclals (Univ, of Caen)

G. Valladas (Saclay).

Re: Counter Ezperiment on K*p » 7% cross section from 1 to 2 GaV/c.
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This is a 1ettef of intentions, describing an experiment to be done
with the CERN ~rotonsynchrotron, The experiment is a measurement of the
partial cross section for K p - n as a function of tiie incident K
momentum over the region from 1 to 2 Cc“’ A ¢ 1mple counter technioue is
envisaged, Reason for the experiment, descrlptlon of the apparauus and -
rough estimate of the time necessary are presenued below. A :ore detailed

and formal proposal will soon follow,

Although it is not necessary to re-emphasize the importance of the
oh331cs of rosonances, it is perhaps worth pointing out a few facts, By
physics of rescnances we mean the body of experiments which determine how
many are these states, what is their mass, width and other quantun numbers.
It goes by 1cse1f thao no theory worth its name can afford to ignore the
above 1nformatlon. The number of such states has recently grown to a large
exteﬁb Whereas a few ‘years ago 1t would have seemed unjustified to under-
take a large scale search of resonances, it is well evident now that such a
systematic approach - involving ad hoc devices -~ will be more fruitful tlan
the random scarch of the earlier studies, n exanple of this approach is the

(1)

K“p and K d cross sections between 1 and 2,5 GcV/c. Here they uncovered a

recent experiment at Brookhaven by Csol et al, They measured the total
total of 5 new rcsonances, Considered a posteriori, the experiment was
simple and obvious, Why then wasn't it done much earlier ? A possible

cxplanation is that, until rccently, resonances were considered as rare
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flowers, most of them already picked up. It is instcoad in a situation of

resonance—-inflation that the systematic approach becomes obvious.

This is a long story to say that many new resonances, in all like-
lihood, are still to bo “cuznl, *hot-a-place where to look for them is the
K oysten and that o way of finding them is the one proposed here. ‘Whereas
it is certainly more appropriate to use bubble chambers in order to study
the details of the interaction in the neighbourhood of the resonances, it
appears instead that some partial cross sections are more conveniently,

cheaply and quickly measured with a counter technique,

ngpropose to measure the cross section of the K p charge-exchange
reaction (Oné of thé two elastic channels of“the K system) because of the
following specific reasons, A large scalc sysfématic study of this reaction
has never been attempted beforé;"What is known at present is a mixed
collection of data obtained by different cxperiments, mainly with bubble
chambers, They are shown in Fig, 1, Many of the points herec represent
gimply by—produéts of more general investigations aimed more towards the
study of the mass spectra of final states in K-p reactions than towards the
careful evaluation of the cross sections, In spite of this, an interesting
pilcture emerges from these dafa} The amplitudes of the process (measured by
the ratio o/4ni? ) appear to be made out of two distinct components, One
is an approximately ~oanstant backgrouhd at a level of ~0,05 from 100 MeV/c
all the way to 10 GeV/c. The second is the effect of the resonances, which
clearly stand out over the flat background whenever enough measurements
exist in the region. The process is ideal for detecting new peaks and
studying the cld, The high Sigﬁaléto~background ratio present in this
reaction is a very attractive feature that not many casily accessible processes
can offer, The ratio, for example, isvclearly larger than what one finds

in the total cross sections (see ref, 1) |

The most tempting region to investigate is where very little is known
at present, either from this source or from other channels, i,e. the momenta

above 2 -~ 3 GeV/C. Howcver, we propose to examine first the interval between
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1 and 2 GeV/c because (a) it so happens that a bean ("m4") alrcady exists at
CERN, capable of yielding K with momenta in this ‘range and with the necessary
intensity; (b) tho method must be tried in a region wvhere some information
already cxists (from total cross section measurements of ref, 1 and éparse
bubble chamber data of ref, 2) and (c¢) the detailed kmowledge of this cross
section can already help to solve a certain number of problems, In this region
it is known that the following resonances exist: 1820 (at 1060 MeV/c), 1915
(at 1260 MeV/c), 2040 (at 1540 MeV/c), 2100 (at 1680 MeV/c) and 2260 (at 2060 MeV/c),
Except for the first, none of these resonances has a well determinéd value of -
the elasticity._Spin agssignments are tentative for 2040 and 2100, hypothetical
for 1915 and unknown for 2260. Anomalous behaviour of the différential cross
sections for many ;eactions has been noticed in the neighbourhood of 1150 MeV/c,
i.e. for mass values between 1820 and 1915 (see ref. 3). This could correspond
to a new resonance or 1o a diffefent mass‘and width for 1915. The question is
Tar from academid, in view of the conjectured. identification of 1915 with the
so~called E—recurrencel’4 Notice also that an accurate measurement of the
elastlclty of all these resonances could allow, when conbared with the total

cross section measurements of ref, 1, to derive unamolguouoly their spin,

As far as the connection of this experiment with those already proposed,
the situation is the following, There are two experiments planned by other groups

in the same momentum region,

The first is a bubble chamber study of the complete K interaction, pro-
posed by the CERN—Heidelberg—Saclay groub of ref, 3 as an extension.to higher
momenta of t‘enr present study between O, 8 and 1,2 GeV/c. The purpose of this
experiment is dlfferenu and rmch more ambltlovs than ours. All channels open to
K p and K a interactions will be examlned, angular distributions and polarizations
measured and, eventually, a partial wave cnalysis performed, On the other hand
the statistical accuracy on any single channel will necessarily be limited and
far below that foreseen in our experiment, Thus our results not only will serve
as an independent check on theirs, but will also be of considerable help at the

stage of the final analysis.

The second experiment with long-range claims to this region is the

present polarized-target study of K~p elastic scattering near 1 GeV/c (Sens
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et al,). The project is for morc analysis of the same type, i.e. differential
cross sections and polarlzatlons, ano does not cnvisage measurements of aouolute
cross sections, Thus our oxperlmenu will be complementary to this and if
conducted in a coherent fashion with it, could provide the latter with hints

on the places where its anelysis would be most useful.

Pasglng now to the technical part, the basic idea is that if one
detects only those interactions of K in hydrogen which result in long—llved
( ~1Of8 sec) neutral particles, the number obtained will be one half the rate

.. =0 . . . o L as
of the K n rcactions, Iandeed, with the only exception of K_n, all final

2
states, produced in K p collisions end up with at least one of the following
situatlons: (a). charged Dar4wclo (b) short-lived neutrals, (c) Y~rays.
Fg, 2 shows sche matlcallj how one can anti-coincide all reactions falling 4
in the above casas, Tge 47 counter is at a distance from the target large
enough to allow ti¢c decay of short-lived neutrals (—vld-lo sec).and short
enough to permit the majority of long-livcd neutrals té escape. The counter
is made of an inner shell of sciliviilators to detect the ch@rgod perticles and
on outer ae’l consisting of lead~gcintillntor éandwiches so as to convert and

) ) s q,

- / ~ o N
{ (directly vroduced and coning from . —decays). Thot vhe dldea

detect the y-rays
nalies sense and indeed can be used has been demonstrated by the early experi-
ment of ref, 5. ‘ ‘ .

The time nccessary to the cxperiment can be éstimated as follows,
With a 60 ecm target and 104 per pulse there will be ~104 K; per hour at
1.5 GeV/c. In order to obtain a good picture of the reaction one needs a
momentum spacing between measure nvn ts of at least 25 MVV/C. Thre Koﬁ cross
section goes from ~8 mb at 1 GQV/C to '~l mb at 2 GeV/c. Tius some 50 hours
are necessary to cover the whole region, This number must then be multiplied
by 3 to allow for empty-target meosurcuments, The overall running time comes
to about 150 hours, To this, of course, one'shduld add some more time in
order to set up and tecst the apparatus., The latter can be ready to run by the

Sumner  of 1967,
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