Submitted to thysics lellers L Rt e R e

A STUDY OF R CHARGE  BXCBALGH YHEOCESS

T Ao, X /
Kn—=kX pav 10 GeV/c

M. Illaguenauer, F. Ming, U. Hguyern-Khae
Leole Polytechnique, Paris, iravce

X« Bigrneonak, A. Haatuft, .J.. 0lsen
University of Bergen, Koxway

R. Arnold, B, Escoubes, A. Llovet, M. Paty
Jelie Riester, 5. De Unamuno

Laboratoire de Phycigue Corpusculaire
Centre dc Recherches Nucléaires
Strasbourg, irance

L. IFerrer, P, ILadron de Guevara, R. Llosa
Junta de Enecrgia luclear, ladrid, Spain,

ABSTRACT

e present a siudy of the charge exchange reaction
0 : o ; ;
K+n_9 K p using 10 GeV/c ¥ interactions on nuclel.

The differential crosg scetion is compared with that of

" - o) . : -
the reaction K p - K n. The total cross section is

estimated to be G t 13 pb pexr nucleon which agrees
G

with the 3U5 predielion.




An cnalysis has been made of tne charge exchange 1 wiion
K+nﬂ¢.£0p at 10 geV/c using the CLRE heavy liguid bubble chambexr
placed in a magunetic Tield of 27 kG end £illed wilh a propane-
freon mixture (Ref. ). This wixture had a radintion length of
25 em giving a Y-detectiioun probability i .. h sample of
230,000 pictures, with an aversge of 2.& incident tracks per

_pieture, has been ccaricd lwice. 'The scanning efficiency was
estimated to be 95 ﬂ. In order to gtudy the charpe exchange

process and the nuclcar effuet, events with an nonociated vY and
any nuiber of protons werc solected, Bvents of this type with
associated y-rays werc also retained to estinate the main source :

NEbE . arf 8] (0]
of background from the reaction K n—it p + ni .,

A total of 91 events wac measured and analyscd for the charge
exchange process KFn-J»KOp. This reaclion has been studied by
means of Monte Cerlo gencrated events taking inlo account
experimenial errors and e FPermi momentwn of the neutron target.
The Ko momentum distribution of the ionte Carlo uveﬂfﬁ wasg
caleulated -using the expencential and Hegge model cepéndencc (Hcf. 2).
The lonte Cerlo ealculation gave a probubility less than i 5 of
finding a Ki with P*i & & GeV/e. Thus, only events with the Ki
momentum greater than & GeV/c viere retained giving o final sample
of AG events correspouding to the charge exchange reaction. Ior
this sample, the fitted Ki and prolou momerntun distribution agree
with the lonte Carlo results. No event with pxi < 8 GeV/e Titted

5 A L (o}
the reaction Ii n-—=Hh pP.

. : T . A ; ;
The main source ol pachground for the K'n charge exchange 18
3 : o) 0 . ; .

the reaction K+n—a}.j)1 v . Prom a study of the events with
associated Y-rays the contaminsgion due Lo this source wWas '

estimated to be 3 cvenis,

‘In order to calculate Lie cross sccblion for the charge
exchange reaction, the beuan attenuation has veen taken into account

and the following corrections have been applied @



N , S
i) A factor of 5.350 I 0.10 for losses due to K dccays

Q ; ; X = " P : e 2
and K interactions insido the Fadueinl velune.

i1) 1.24 t 0.02 for locses due tu the scunuing and

measurensnt procedure,

iii) 210 £ 0,05 Lor thc abserslien affcel incide the nucleus,

s Ladnge the flargolis

pRs
L

Thig ceorrechbion kas Les
formula (Ref. 5) on the basis of the Glauber theory of

nucleon multiple scattoring,

After including all corrections, Llhe oueerved number of events
. , : . e e
gives a cross scction for charge exchange process ¥ n—Ji p of

76 t 13 nb,

The: differential cross section fer this roucition, after
applying correc¢tions for experimentul resalulivn and nuelcar

v L =3 N
absorption, is shown in Pig. 1 tegether with the results of

o » . : v b ;
Astbury ¢t al. (fef. 4) for the reaction & p-—»n n at 9.5 GeV/e.
W / b

The difierehitial crosg scetiong for the two reaeibions are

approximately equal

(i

do’ - o)
= at KPR n)

Ot (Kf11-+ Koj))x

This result is consistent with the exchange degeneracy of the P

and A, trajectorics (Ref. 5).

ot ,0 N - : . el
The K 'n —»if p differential c¢roos section was fitvted with

the expression

uging the measurcd distribution and taking into acecount nuclear

absorption by means of the liargolis

A maximum likelihood it gave :

A =317 £ 76 ub/{GeV/c)”
B (4'9 : Ol’f') (GL‘}’/’JC)—B

~
with a )i“ = % for 5 degrees of frecdom.

il



The optical theerem correspoading to the chirne exchange

reacuicn gives for the conlwvibution of the imegiuary part of the

amplitude

GhiaCX.
Ao’ ;. B v R 2y
at Ul'lf) = 1-. '. i IR O ESN  L S ’TL“u (} I;)

= (2 2 8) pu/(Gei/e)’

: b . .
using the values 6&0* (r p) = 173 23 mb,
a 1Y

O%Ot (K+n) = 175 0,4 mb (MGI. 6).

The extrapolated forward scattering cross seetion using the
exponential €it is much larger than that prediected by the optical
theoren indieating that the amplitude is dominated by the real
part. This also is in agreement with the exchange degeneracy of
the p and A2 trajechorics,. Pig., 2 shows the exponential fit and
the theoretical curve derived from the larita avd SGehwarszsehild

model (Ref. 2) assuming pichanse 0£ P, A2 and p' trajectories.

. ’ ° X =
FPig, 3 shows the data on I n charge exchange total cross
: 5 ol , . ot o, '
section as a function of inecident momentum. The K n data are fitted
. . R =11 : "
with a function of the formo/(p. . ) = Kp. . . The fitted parane ters
lab nab oo
are K = (7.3 X 0.1) mb, n = 2,07 -t 0.02 with a X° = 6 for
" J ) -7 A
5 degreces of Lrocedom, The p dependence of the K'n charge cxchange
cross seection agrees with the conclusion of IMirestone et al,

(Ref. 7).

¢

Por charge cxeliuige processes, 5HU% sun rules prediet the

relation
o= k%) = o (n7p 1) 4 30 (0Tp —1n%) - o (Kp > k°n).

Using fitved rusulizs Jrom data of ® p reactions and K p charge
, ek \
exchange (lief. ), bhe correcponding Kon charge exchange cross
secthion i& caleudobod ot (ohe L y.2) Bb. Thus, the value of
~+ : o s - A - T
the K'n total cross sectiu- votained in $his experiment (76 = 135 ib)

ig i3 pood aprec: b s el GH% predicbilon

ta
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Figure Captions

|

Figure 1 de’/dt distribution for K+n._,KOp at 10 GeV/c
together with K p—E°n at 9.5 GeV/ec.

| Figure 2 dp/dt distribution for K'n—s K°p at 10 GeV/e
compared with an expouential dcpendehce and Rarita

and Schwarzschild model.

. . ; -0 P, Th.
Tigure 3 Total eross section for K n—» K p versus incident

momentum.
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