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TC/CB/auh o 28th November 1966

LETTER OF - INTENTION

Tos _ Members of the Electronlcs Experlments Commlttee

From: C, Brlcman » Ms Ferro-Luzzi, J,M, Eerreau (CERN)
J. Seguinot, Y. Desclais (Univ, of Caen)
G. Valladas (Saclay).

~ Re: Counter Ezperiment on X p - £°n cross section from 1 to 2 Gd?/c;

This is a letter of intentions, describing an experiment to be done
with the CERN srotonsynchrotron, The experiment is a measurement of the,

partial cross section for K p - Kon as a function of the incident K

' momentum over -the region from 1 to 2_GQV/G. ) Avsimple counter technique is

envisaged, ‘Reason for the experiment, description of the apparatus and

rough estimate of the time necessary are presented below, A more detailed .

and forqal:p;oposal will~soon'follow.

Although it is not necessary to re-emphasize the importance of the
physics of resonances, it is perhaps worth pointing out a few facts, By
physics of resonances we mean the body of experiments which determine how

nany are these stétes, what is their mass, width and other quantum numbers.

CI% goes by itself that no theory worth its name can afford to ignore. the

above information. The number of such states has recently grown to a large

extent, Whereas a few. years ago it 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 tﬁén

. the randOm search of the earlier studies, An example of thls approach is. the

recent experiment at Brookhaven by Cool et al, ( ). They measured the total
K~ p and K d cross sections between 1 and 2.5 GpV/c. Here they uncovered a
total of 5 new rcsonances, Considered a posteriori, the expériment was
gimp}engnq_obvéous. Way then wasn't it done much earlier 2. A possible

explanation is that, until recently, resonances were considered as rare
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flowers, most of them alréady picked up, It is instead 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 be fous 23, tiat a“place vhere to look for them is the -
KN systom and that a way oftfinding‘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 convenientlyg

cheaply and quickly measured with a counter technique,

~We propose to measure the cross sectlon of the X~ p charge-~exchange

Teaction (one of the two elastlc channels of the KN system) because of the
following sPe01flc reasons, A 1arge scale systematlc study of this reaction
has never been attempped before. What is known at present is a mixed -
collection of data obtained by different expériménts, mainly with bubble -
chambers, They are shown in Fig, 1, 'Maﬁy of the points here represent
simply by—products of more general investigations aimed more towerds the
study of the mass spectra of final states in K p reactions than towards the
careful evaluation of the cross sections. In spite oflthis, an interesting
picture emerges from these'dete; Thc'amplitudes of the process (measured by
the ratio o/4nia ) appear'to“peﬂmade out of two distinct components, One
is an approximately constant background 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'flst bepﬁground whenever enough measurements
exist in the region. The process is'ideal for detectlng new peaks and
studying the cld, The hlgh s1gna1—to-background ratio present in this
reaction is a very attractive feature that not many ea311y accessible processes
can offer, The ratio, for example, 1s clearly larger than what one flnds

in the total cross sections (see ref, 1)
The most tempting regiohtfo 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, However, we propose to examine first the interval between
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l and 2 GeV/o because (a) 1t 80 happens that a beam (“m4“) already exists at

CERN capable of yleldlng K w1th nomenta in thls range and with the necessary
-J.ntens:_ty, (b) the method mus’c be tried in a region vhere some information
already ex1svs (from total cross section measurements of ref 1 and sparse -
bubble chamber data of ref 2) and (c) the detailed knowledge of thls cross
section can already help to solve a certaln number of problems. In thls reglon

it is known. that the follow1ng 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 WeV/c),
Except for the flrst, none of these resonances has a well determlned value of

the elastlclty. Spln aus1gnments are tsntatlve for 2040 and 2100, hypothetlcal
for 1915 and unknown for 2260 Anomalous behav1our of the dlfferentlal cross
sectlons for many reactlons Has been notlced 1n the nelghbourhood of 1150 Mev/b, y
i.e, for mass values between 1826 and 1915 (see ref 3) ThlS could correspond

to a new rescnance or to a dlfferent mass and w1dth for 1915 The questlon is
far from academlc, 1n view of the congectured 1dent1fjcatlon of 1915 with the

1’4 Notlce also that an accurate measurement of the

so-called Z~recurrence
elasticity of all these resonances could allcw, When compared with the total

cross section measurements of ref, 1, to derlve unamblguously their spln.

As far ag the connectlon of this experlment with those already proposed
the s1tuat10n is the following, There are two experlments planned by other "roups

in the same momentum region,

The flrst is a bubble chamber study of the complete o interaction, pro-
posed by the CERN—Heldelberg-Saclay froup of rel. 3 as an extension to higher -
momenta of their present study between 0,8 and 1 2 GeV/c. The purpose of this
experlment is different and much more ambltlous than ours. A1l channels open to
X p and K 4 1nteract10ns Wlll be examlned, angular dlstrlbutlons and polarlzatlons
measured and, eventually, a partlal wave analys1s performed On the other hand
the statistical accuracy on any s1ngle'channel will necessarily be limited and
far below that foreseen in oun experiment, Thus ou;'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~renge claims to this region is the

present polarized-target study of Kfp elastic scattering near 1 GeV/o (Sens
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et al,). The progect is for more ana1y51a of the sanme- type, 1i,e. dlfferentlal
Cross. scctlors and polarlzatlons, and does not env1sage méasurements of absolute
cross seotlons.v Thus our experlment W’l] be complementary to this and, if
conducted in a coherentvfashlon with it, could provide the latter with hints

on the places where itefeﬁelySié ﬁoﬂld be most useful,

)
>

Pass 1ng now to the technlcal part the ba31c idea is that if omne
_detects only those interactions of X in hydrogen which result 1n longmlvved
‘( ~lO sec) neutra1 particles, the number obtained will be one half the rate

of the K'n reactlons. Indeed, with the only exception of K n, all flnal

states produced in K P 00111s1ons end up Wlth at least one" if the following
31tuat10ns: (a) charged partlcles, (v) short—llved neutrals, (c) y-rays.
Fig, 2 shows schematicallylhoﬁ one can ant15901nclde,all reactlons falllng S
in the above cases, ‘Tﬁe 47 counter is at a d;stance,frcm the rarget_large
enough to allow the>decuy of short-lived neutrals (~¢10-10 eeC) and short
enough to permit the majority of long-lived neutrals %o escape, The counter
is made of an inner shell of mciutiilators to dctect the charged pertlcles .énd
an outer shell con815u1n3 01"eed~ 013u111~ ' sendw1ches so as to coqverv and
dLbNCb the y-rays (ai irectly produced eﬂd coelng from m- ~decays) B Lth the idea
nakes sense and indeed can, he vse& bas been demonstrated by “the early experi-
| ment of ref, 5. T

The time necessary to. the experlment can be estlmated as follows..

4

Wlth a 60 cm target and 104 K- per pulse there will be «ao K per hour at

1.5 GeV/c._ In orcer ﬁo obtarn a good plcture of the reactlon one needs a
momentum spacing between measuremonts of at least 25 MeV/c. Tne K n cross
section goes from '~8 mb at E GcV/c to ~1mb at 2 GeV/c. 'Tﬁus~some 50 hours-
are necessary to cover the whole reglop, ThlS number. mist then be multlplled
by 3 to allow for empty—target mcasurements. The overall runnlng tlme comes
to about 150 hours, To this,  of: course, one should add~some more tlme in
order to set up and tost thevapparatus. The 1atter can be ready tourun by-the

Summer of 1967,
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