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ADDENDUI TO THS PROPOSAL FOR «§/00 EXPURIMENT

1. Bott-Bodenhausen, X. de Bouard, D. Dekkers, R. Felst,

M. Regler, P. Scharff-Hansen, M. Vivargent, T.R. Willitts and K. Winter

In this note we wish to give more information about the expected K°
g, the determination of the K° momentum, the detector for leptonic decays

and the proposed time-table.

I. The K° Beam

+ X . . . . s
charge exchange on neutrons bound in complex nuclei is not

K
expected to be coherent. The effective number of neutrohs cdntributing to
quasi—eiastic charge exchange in Cu can be estimated to 3 per nucleus. The
expected charge exchange rate in 3an Cu is then about 107° pér incident K.
The moméntum spectrum of Ko produced is unknown an& may be wide. However,

a precise knowlcdge of the K° momentum is of great importance, since it is
the aim;of the proposed cxperiment to study the decay distribution as a

function of proper time.

. To overcome these difficulties we propose tb make use of the
reaction

| 4 *++

| K p » K° Nyzse (1)

which oécurs with a cross scction of about 1 mb in the momentum range 2.5
to 3.0 GeV/c. - Decay products of N3 556 are detected in wire spark chambers
around a hydrogen target of 50 cm offoctive length. A forward cone for

secondarics from K° dccay in the target is>ioft free., The overall acceptance

for detection of N'*t is then 0.6. : .
Doteotion of sccondarics from N© decay serves two purposes:

(1) the intcrscction of 7", p and the incident K trajectory yields the

production point of K°;



2) from the dircctions of 7 and p and the information on the decaying

K° a2 constraint fit of the production reaction can be obtained.

The ultimatc precision on the K° momentum which can be obtained in this way
is still being calculated. However, e¢ven if the mass of individual N*
produced in reaction (1) cannot be determined to better than the natural
width (I = 120 McV), the resulting K° speé‘trum will have a width

Ap/p = + 0.033. |

The expected K° rate from reaction (1) is then

o N(K°) = 1.3+ 1077 N(X') .

The cxisting ms beam would yicld, for 3+10'' protons on target #1,
5+ 104 k" at 2.5 GeV/c in a momentum band of * 2,5 ° 107%, and thus 65 K°

per burst. The momentum band can probablyibo subdivided by small counter

hodoscopes.

II. Detection of K.03 Decays

The acceptance of the Kos detector has becn improved by requiring
two particles separatcd in two vertical cells of the Cerenkov counter. The
layout of wiroc spark chambers before and after the magnet has bcen comproséed.
The average decay path is 10 AS. This detector has an acoép%anoe of 61072

‘averaged over the angular distribution of K° produccd in rcaction (1).

The cxpected rate of KO3 decays is then 935 per CPSday of 3-ﬂ04
bursts., We prefer to multiply this figure by a safety factor of 0.5, to
allow for various possibilitics of event loss. In 3 periods of 10 days of

data taking onec could cbtain 15000 events.

We have consideggd ?wo difforént ways of analysing the data.
A study of the function %$;:%: as a function of proper time does not re-
quire any knowlcdgce of the time dependent detection cfficiencies. Since the
angular distribution of reaction (1) cnters into the detection officiénoy,
it may only be determincd ultimately by studying decays in 'the morc abundant
(7" 77) mode. Tor 15000 cvents we then cxpect a precision of * 1.5 % on

(Rex+ Imx ) and * 5% on Rex and Imx .



Once the detection efficiencics are known, it is morec appropriate
to study the function ((’/++ 4" ). A check on possible systematic crrors. in
the time-dependent detection efficiencies can be obtained by studying
8T = c(1- x| % rcos (A mt) exp(=Ys (Tg+ T;)t ), which should fit the
known value of &m. The precision can then be improved to * 1% on Rex

and * 2,5 % on Imx.

IIT. Time~table

A wire chamber system for this experiment is under design and can

.3 tested during the summcr. Modification of a 2 m standard bending magnet
and construction of the big Cerenkov counter is estimatcd to take 5 - 6
months. The experiment could be tested on the floor starting at the end

of the year.



