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ABSTRACT

We present results on annihilations of antiprotons at 1;2 GeV/c into

two, three and four body finalfététes iﬁéluding at least one visible Kg.
The three and four body channels;are dominated by K%(89})gm

Resonances in the KK and KKn systems are discussed and cross—sections .

are given.

It is found that at 1.2 GeV/é it is no longer true that annihilation

occurs predominantly from S-states.
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Introduction

In this paper, we present the results of an analysis of the follow-

ing 1.2 GeV/c Ep annihilation channels :

2-body channels: Ep - KiKi
- 0_0
pp > KK,
3=-body channels: P - KiKino
+ -
Ep - K;K~n+
4-body channels: P > KiK:n+n_
513 -> KgKZW+TE-
- o T Io
pp - KlK T T

For the 5 and 6-body channels, we refer to the publication by -

C. d'Andlau et al.(l) where the evidence for the existence of the D°(1290)
meson wag proposed.

The analysis of the 2-body channels shows that 1.2 GeV/c Ep anni-
hilations occur not only in S-states, which are known to be predominant in
annihilations at rest, but also in higher angular momentum states, the contri-
bution of these higher angular momentum states being at least as large as
those of the S~states.

For each channel, we give the total cross-section. We also give
the production cross-sections for K (891), o(765), énd 9(1020) resonances,
as well as evidence for possible resonances decaying into KK and KKm at :

M (KK)) = 1045 MeV, 1255 MeV

1325 MeV

il

ot
M (KlK )
+
M (KiK“w;) = 1290 MeV
None of these four possible resonances has to be considered as an

evidence for a new resonance, since each of them may be compared with already

PS/5600/rmn
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known effects: K K (1068) £°(1250), 4,(1310), and D °(1290).

We also show that we need to introduce an;S—wave scattering length
f 2.5~ O 5 Fermi (zero effective range approximation) to interpret the
Ki mass spectrum near KlK+ threshold in the 4-body annihilations.

On the other hand, we do not find any (Knm) enhancements: in parti-

!—‘O

cular, the ¢°(1230) enhancement which was observed in 4-body annihilations

(2)

at rest do not appear to be produced at 1.2 GeV/c.

The results were obtained from an analysis of §p annihilations involv-

ing at least one visible K; decay. The film under study was taken in the

Saclay 81 cm HBC exposed to a beam of 1.18 : .01 GeV/c 5 from the Cern PS.
Thé results presented correspond to the complete film sample of 3.4 x 106 5.
Bach event was weighted in order to correct for the finite proba-

bility of the KO to decay outside the vigible region of the chamber and for

1

the probability that the K;

These weights were used when necessary in the following analysis, in parti-

decays within 0.2 cm from the production apex.

cular for the calculation of the cross-sections, for which we have also taken

into account the neutral decay mode of the Kl and the scanning effici ency._

2e Two body annihilations

The analysis of 797 zero-prong annihilations associated with one

or two observed K; provides the following results :

(1) pp - KlKl ~ 8ev o= (5.9 A 2.3) ub
(2) Pp - K(X°) 67 ev'®
Fig. 1 shows the missing mass squared spectrum for all QO prong 17 events.

The contamination from other channels is estimated to be less than 10 o/o

for these reactions.

Reaction (2) is composed of two different types of annihilations:
Ps/5600/rmn
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- 0 - . )
pp - KlKg and pp - KiK; in which one K; is not observed. The comparison
of reaction (1) and (2) leads to the following results for Ep - KiKg:

- 0.0 B + -
(3) pp > KK, o= (17 = 5) ub

These results are significantly different from those obtained at

(3)

rest for which the ratio:
- 0.0 - 0_0
(pp » KK)) / (p > KK))
was found to be less than 1/333. It was concluded from this result that anni-
hilations at rest occur mainly in S-states, the upper limit for the ratio
: . . (4) . .
P-wave / S-wave being 10 o/o at 90 o/o confidence level . This conclusion
is no valid for pp annihilations at 1.2 GeV/c; the results for reaction (1)
show that angular momentum states other than S-states are present in the anni--
hilation. The comparison of the cross-sections for reaction (1) and (3)
indicates that the contribution of higher angular mdmentum states is important.
The angular distribution of the Ko has been folded about 90O in
the centre of mass system and f . tted to a cos2n9 series., The third eand higher

terms ére not required to get a good fit: therefore we cannot obtain any

further information about the initial angular momentum states.

Three body annihilations

The foilowing reactions have been studied :

(4) pp -~ K+Kiﬂ~ 375 v B o= (128 *0) ub
(5) Pp - KKox* 365 v o = (124 ¥ 10) pb
(6) Tp - KK 92 ev's o=(5% 7) w

The contamination from other channels is less than 1 o/o for reactions (4)
and (5) and less than 5 o/o for reaction (6).
Consider first reactions (4) and (5): Fig. 2 shows the Dalitz plot

of the effective mass squared for the 740 events. There are well defined
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bands corresponding to the K¥(891) resonances, and also possible bands corres-
~ ponding to a KK resonance around 1320 MeV and/or a Kn resonance at 1400 MeV.
Tﬁe distribution of points on the Dalitz plot is fitted using the
method of maximum likelihood. Since annihilations from higher angular momentum
states than S-states are important, a co;f;ct matrix element to describe the
interaction is not easily constructed. The fits-presentedvhere have been
carried out using a simple matrix element assuming no interference effects.
The function used for the fits is of the form:

-
D= i L f,F,L AL +1-21, }
. i71i71 . i
i i
where the fi are the fractions of the appropriate resonances, the Ai are nor-—

malization factors of the form:

[
+ - +
A = ,/dMZ () an® (%)
e a (T wl (o
] o (Kn') an® (2°n7)
and
P, = Ty
1

(m?—m? )2 + m? I‘?
i io io i

where mi is the effective_mass squared of the appropriate two particle com-
bination, mio is the effective mass squared andl’i the width of the resonance.
Using this density function, four EOSsibilities were tested:
A) that only the K*(891) resonances are produced,
B) that only the K-(891) and the KK(1320) resonances are produced,
C) that only the K%(89l) and the Kn(1400) resonances are prodﬁéed,
D) that K (891), KK(1320) and Kn(1400) are produced.
Preliminary fits using these density functions were not sensitive
to the masses and widths of the K§(1320) and the Kn(1400) enhancements. We

therefore tested the hypothesis that these enhancements could be compatible
PS/5600/rmn ~ ,
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with the A, and KT(1400) by fixing the mass and width at 1310 MeV and 80 MeV
for the KK enhancement and at 1410 MeV and 100 MeV for the Kn enhancement.

The results of these fits are tabulated below.

TABLE I
0 P T |
k*%(891) | K (891) KK(1320)| K °(1400)| K* (1400)

M | 89974 890%3 VeV
A T 3% 4237  MeV
£ |13.550.2 | 27%3.0 | o/o
M | 898%4 89053 1310 eV
B |T| 3478 4557 80 | MoV
£ | 1452,3 |28.2%2.8 7.8%2.4 o/o
M| 90034 8903 1410 1410 MeV
¢ |v| 3759 4557 100 100 eV
£ 115.0%2.4 | 28.322.9 6.022,6 5.5%0.5 o/o
| M | 89914 89053 1310 1410 1410 | Mev
§ D T 3779 47 80 100 100 MoV
é £ 15.1%2.4 29.1%2.9 6.5%2.5 43723 | 4.0%2.5 o/o

The probabilities of these four fits are acceptable but not signi-

ficantly different. However, the solution corresponding to hypothesis (B) is
+ -
preferred because of the comparison with the three mass spectra MZ(K—W+),
2,0 ¥ 2 : (o]
M (K ,m), M(KK), (Fig. 3).
Moreover, the angular distribution of the Kg'in the rest frame of
the KK system with respect to the normal to the production plane shows a striking

anisotropy for the events inside the KK(1320) enhancement, when the same angular

distribution is flat for events outside of Kﬁ(1320) enhancement (Fig. 4).
PS/5600/rmn
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To obtain a cleaner distribution, events for which the (Kr) effective mass falls

in the K¥(891) band: 0.74 GeV2 < Mz(Kn) < 0.84 GeV2 have been removed.

A similar study of the decay angular distribution of the Kn system

around 1400 MeV shows no deviation from isotropy.

We then conclude that our data.for reactions (4) and (5) indicate

a large production of K*(891) and a small but significant production of

KK(1320)‘resonance.

In view of these resulté, we have fried again solution (B), with

+

the mass, width and percentage of all‘three resonances K*-(891), K¥O(89l),

KK(1320) as frec parameters: Table II gives the results of the fit:

TABLE II

% ¥°(891) | ¥ (s01) | K&(1320)

Mass(MeV) % 8994 | o0tz | 1333 %13
Width(MeV) % 34 T g 4 7 56 + 28
£(ofo) | 1413 | 2213 7513

The corresponding cross-sections for the two body processes:

+-
5 BFr° o - Gt

P 1
+ *

1+ =
1

and pp - KK(1320) .

Kn and Kﬁn into K;n are then:

- *¥0_0
pp > K Kl
- = 3
pp -» K K

pp - KK(1%20) =

“+

(o]

o

(35
(70

(19

4

+

t+

+

6) ub
7) wb

7) ub

when K*O decay into

We next consider the production properties of the K¥(89l). For

this purpose events were selected by demanding: 0.74 GeV

2

< MZ(Kn) < 0.84 GeV

Fig. (5) shows the cos® distribution of the K (891) in the produc—

tion centre of mass systemn.

PS/5600/rmn
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of the 5 and for the K* the direction of the p we tabulate the forward/total
. * *
ratio of the K charged and K neutral :
+

K5 . 0.61 T 0.04

£ . 0.5 Lo0.05 .
This is a~3 standarddeviations evidence that the final state KEK is agsymmetric
in the production center of mass system, the K* prefering the direction -of the 5
and Kx the direction of the p. The asymmetry disappears outside the K* band.

| This asymmetry is again evidence for initial states other than

S-states being important in the annihilation process at 1.2 GeV/e.

An attempt was made to obtain information on the production process
by examining the spin density matrix elements of the K*(890). No deviations
from pure phase space productions were found.

We now consider the reaction :. Ep - K;K;no

The folded Dalitz plot for the Kn combinations is shown in Fig. (6).
The non uniformity of the points together with the relatively small

number of events make the fitting of this Dalitz plot difficult. Iowever,

we have verified that toking into account a reasonable C = +1/C = =1 ratio
. A -

o 43 ;i.v 3 ] Kl ) T"OT“— + T '} a el P oamaand
for the X' ¥ production in the A1A 7w channel, the number of ecvents found 1n
* ~ 0.0 O . . . . » /._‘f ’

the K bands for Kl&lﬂ final state is in agreement with the number of K 's

fitted in the cherged channel,

PS/SGOO/rmn
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4, Four body arnnihilations

The following reactions have been studied:

(7) pp - K1K§n+n' 297 ev'S s = (208520) pub
(8) o~ Ky (&)n'n 864 ev'S

+ = | o
(9) op - KiK”n+n° 1621 ev'® o= (5907%25) uo

In reaction (7), both Ko

1 give a visible n+n- decay. The contami~

nation from other channels is less than 1 o/o.

Figure 7 showsvthe effective mass squared distributions for‘the
combinations Kun, mm, KK. The Kn distribution shown is the sum of the four
ﬁossible combinations. The solid curves are obtained from a meximem likelihood
fit to the channel as a whole, using matrix elements yielding the density :

[T + const. (1—&-8)

SRR

where o is the percentage of Kf(891) production, B is the percentage of p(765)
productlon and the terms T represent amplltudes for K (891) and p('765)(5>

This ginmple mol—i- :Tcéizt Ar sufficienf t0o give good fits of the
Kn'and nﬁ'distributions, but not of the KlKl distribution in which can be seen
two possible enhancements at M ( °) ~ 1.02 GeV® and 1. 60 GeV (On the
Kn spectrum, one may notice an enhancement at M (Kn) ~ .56 GeVZ, i.e. in the
vicinity of the K(725) meson, but this effect does not show up in the other
(Kn) spectra we present below, so that we interpret it as a statistical fliuc-
tuatioﬁ.ef-the‘data).

Since reaction (7) is dominated by K¥(89l) production, an attemnt was
made to remeQe some of the bacxground in the KlKl dlstrlbutlon due to KI(691)

production by removing those events for which at least one Kn effective mass

falls within the range defined by: ,
0.74 GeVe < MZ(Kﬁ) < 0.84 GeV’ .
PS/5600/rmn
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The result is illustrated in Fig. (7d). An attempt was made to fit
this selected K;Ki distribution using Monte~Carlo techniques to determine the
background. The solid curve o is the result of a fit with two Breit-Wigner
amplitudes centred around the two enhancements. Clearly, this fit, although
acceptable (probability = 34 o/o), does not reproduce completely the absence
of events in the gap between the two enhancements: this may be due to some
iﬁterference effects not coﬁsidered in the present analysis, or due to an
excess of events in the mass region around 1430 MeV. Our statistically limited
data does not allow us to clarify this point, but the two enhancements at
1.02 and 1.60 GeV2 may be more significant than it appears from the results of
the fit given in Table IIIﬁé)

An attempt was made to interpret the lower K (1040) enhancement with

(7)

a zero effective range approx1mdtlon for a K S~wave scatterlng effect’

_ 1 l
A poor fit (curve ﬁ) was obtained with an indeterminate value for the K; ;

S-wave scattering length (a =9 f i; fermi).

The results from the fits performed are summarized in Table III. =
The percentages given for the KiKi.enhancements have been corrected for the

cuts made on the Kn distributions.

TABLE III

P - KoK o/o Mass (MeV) % width, (MeV) Cii:gf;:ﬁ:?on
(pp)
K" (891) 577 890%3 4359 118%18
0(765) 2528 745%9 92¥42 525
OKi(lO45) | 1214 104559 50224 } 25210
7x0(1260) | 20ty 12555 82234 o et

PS/5600/rmn
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In reaction (8), one Ko is not observed. The contamination from

other channels is less than 3 o/o.

This channel is composed of approximately equal amounts of Kl ; and

x° A . - . .
K events. A similar analysis to the one described above was carried out.

12

The two body effective mass squared distributions are shown in
Fig. 8: once more, K§(891) production is seen to dominate the channel with
a relatively small but significant p(765)»production. These results are

compatible with 100 o/o of K¥(891) production and no production of p(765) for

the reaction ﬁp - KlKgn+n-.

A cut was made on the Kn effective mass in order to provide a "cleaner"
KK distribution: the resulting KK spectrum is shown in Fig. 8d. In addition
to effects coming from the K1K2 component, this channel should contain the
same resonances as were found for reaction(7). The amounts found for these
resonances are compatible with the results for reaction (7). An effect of the
K;Kg component is readily scen near threshold where the @(1020) is clearly

produced. A maximum likelihood analysis gives for the production of the ¢ meson:

]

H(p) = 1019 T 3 HeV T () =10 % 3 Mev

5 (Pp~> on'm with ¢ - KK = (12 T3 .
In view of obvious statistical limitations, we do not attempt to
give a more detailed analysis.of this channei.
in‘feaction (9% thé contamination from other chanﬁels is less than
3 o/o.
Aé in reaction (7) a likelihood dnaiysis of the channel as a whole
was made with a matrix-element taking into Qccount K (891) and p(765) production.
The two body effective mass squared distributions are shown in

Fig. 9 together with the fitted curves. While a good fit was obtained for the

Kn distributions, poor fits were obtained for (nn) and (KK) distributions.

PS/5600/rmn
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-+

Z(K_Ki) o 1.2 GeV° and 1.75 GelV”

In the latter, two possible enhancements at M
can be seen.

Using the same technique as described above, Kﬁ events were pre-
ferentially removed, leaving a cleaner KK spectrum (Fig. %).

Two fits were performed to this spectrum:
a) introduction of a zero effective range approximation S—ﬁave scattering

(6)

amplitude and a Breit-Wigner amplitude at a mass value ~ 1320 MeV.
b) Two Breit-Wigner amplitudes at mass values ~ 1000 MeV and 1320 MeV.

The it (b) is not significantly better than fit (a); it cthus
seems that the enhancement at threshold can be very well explained with an
S-wave scattering length of

+ .
a=(2.5Z20.5) Fermi .

The inclusion of the reflexion of this effect improves the fit of the (nn)

spectrum. - The results from the fits performed on reaction (8) are summarized

in Table IV:

TABLE IV
- ot To | Production
pp > KK o/o Mass (MeV) Width (MeV) ross—section
,,,,, ' N B L)
£l I + ' + + +
K (891) 37-3 889-3 53=17 220222
x*°(891) 1973 89754 53213 113418
 o(765) 2024 730%11 130225 119422
+ - . e ‘ L
(KX)™ (Threshold) 2.4 ¥ 0.5 Permi 95220
& o | L
(kK)™ (1320)  5%2 131773 | 56215 30512

PS/5600/rmn
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5. (k&n) and (Knn) systems in pp - KRnm

No three body (Kﬂn) enhancements have been observed in the 4~body
annihilations (7), (8), (9), neither on the overall (Knn) spectra, nor on the
selected events when K*(891) or p(765) ﬁérevproduced. In particular, the
C(1230) enhancement which was observed in four body annihilations at rest(2>
do not appear to be pfoduced at 1,2 GeV/b.

No thfee‘body (KKn) enhancements were observed in the reactions (7)
and (8), where only charged (KKn) combinations exist. On the other hand, for
reaction (9), the neutral (Kfn) spectrum is different from the charged (KKn)
one, in particular when one selects events with MZ(KK) < 1.05 GeV? (Fig. 10).

The main difference comes from an excess of events in the neutral
(KKn) combinations, around MZ(Kﬁn) ~ 1.65 GeV.

This enhancement may be interpreted as evidence for the productioﬁ
of the D°(1290) meson, which has been shown to be produced in the 5 and 6-
body annihilations at 1.2 GeV/ec. 4 fit to the experimental distribution, using
Monte-Carlo techniques to determine the background and assuming for the Do
meson a mass of 1290 MeV and a width of 25 MeV gives:

+-
pp > D°° with D° - KiK—n+ = 19 %5 ovents

(cross-section o =7 & 2 ub)

6. Conclusions
There is evidence for resonances in the KK system at M(KK)=1045 MeV,
1250 MeV and 1320 MeV. The fact that the resonances at 1045 and 1250 MeV
are not observed in the charged (Kﬁ) system indicates that there are isoscalars.
The Kﬁ(lBZO) resonances observed in the three and four body reactions are pro-
bably a single resonance with T = 1j; with the statistics of our experiment, we

do not expect to observe the neutral member of the triplet.
PS/5600/rmn
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In Table V, we assemble for convenience the cross-sections for

the reactions studied.

TABIE ¥
Reaction: | Cross-section (pb):
Bp - KK 5.9 % 2.3
Bp - KK 1755
PP > O | - 105 £ 18
‘-
p - KK S 210 T 20
P - KK(:LB&‘O)nir 38 T 14
pp > »n° 141y
P - KK 50 ¥ 7
D - KoKt | » 252 £ 20
0 - ot 226 ¥ 36
Bo - TR . 247 L 40
PP - 0 S 579 % 80
op - Kx%° s 104 * 30
pp - Kﬁ(1045)n+n— . o BObi'ZO
Pp > KK(1250)% m" | . 82 fy;o
pp - K:E(Bzo}ntno 60 * 24
ﬁp > K;Kzn+ﬂ ~ 0
ﬁp - Kngﬁ+n~ ~ 0
= KoKinIno ~ 6
In the table, the symbol KO assumes an equal numbér of Kz and Kg,

+
the symbols K*O and Ki_ include all decay-modes,

PS/5600/rmn
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FIGURE CAPTIONS

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Fig. 7

PS/5600/rmn

Missing mass squared spectrum for O prong 1 VO events. The peak at the

low mass squared is centred at the value corresponding to the x°.

. o . -

Dalitz plot in effective mass squared for the reaction: Ep - KiK—n+ .
“ 2, Y3 2,01 2, ot

Projections of Fig. 2 on the M (K '), M (Kln ) and M (KlK ).axes.

In Fig. 3a and b, the curve represents the best prediction.
In Fig. 3¢, curves a and B correspond respectively to the solutions (a)
and (b). (see text).
Angular distribution of the K1 in the rest frame of the KK system with
respect to the normal to the production plane for the reaction

+—.
Ep - KOK~n+.

1

The distributions have been folded about 90°,

Histograms (a), (b) and (c) correspond respectively to the following

mass squared regions:

(a): 1.2 GeV° < 1VI2(K1'<') < 1.6 Ge_V2
(b): 1.6 GeV° < MZ(KfC) < 2.0 GeV°
(c): 2.0 GeV® < W2(KR) < 2.4 GeVo

Angular distribution of the K* in the production centre of mass system

+~
for reaction Ep - KiK_n+.

Fig. 5a refers to K*O; Fig. 5b refers to K*‘.-

- o}
Dalitz plot in effective mass squared for the reaction: pp - KlKino.

Pp - KiKin+n_ (%397 events).
Fig. Ta: effective mass squared spectrum of the two body (Kn)-system
(4 combinations per event).

Fig. Tb: effective mass squared spectrum of the two body (nr) system.

Fig. Tec: effective mass squared spectrum of the two body (KiKi) system.



Fig, 8

Fig. 9
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Fig. 7d:
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The curves on Fig. la, b and ¢ correspond to the‘fit obtained
when assuming KfBQl), p(765) and phase space contributions.
effective mass squared spectrum of the two body (K;K;) system
when MZ(Kn) > 0.857 GeV° or Mz(Kn) < 0.748 GeVe.

Curve a corresponds to the fit of two Bfeit—Wignéf amplitudes

k%) = 1.02 GeV° and Mz(KiKz) = 1.60 GeV° plus phase-

2
(
at M \Kl 1

space.
Curve B corresponds to the fit of an S-wave scattering length

at threshold and a Breit-Wigner amplitude at'MZ(KiKi) = 1.60 G,

Ep > K;(K“)n+ﬂ_ - (864 events).

Fig, 8a:

Fig. 8b:
Fig. 8c:

Fig. 8d:

effective mass squared spectrum of the two body (Kn) system

(4 combinations per '~ent).

effective mass squared spectrum of the two body (nn) system.

effective mass squared spectrum of the two body (KiKi) system.

effective mass squared spectrum of the two body (KiKi) system
2 W22 y 2

when M™(Xn) > 0.837 GeV™ or M (Kn) < 0.748 GeV™.

The curves correspond to the fit obtained when assuming Kx(89l),

o(765) and phase-space contridutions.

+ 0O

+
p - KOK_n T (1621 events).

1

Fig. 9a:

Fig. 9b:

Fig. 9c:

Pig. 94:

+
effective mass squared spectrum of the two body (Kn)m systenm

(2 combinations per event).

effective mass squared spectrum of the tﬁo body (Kﬁ)o system ’
(2 combinations per event). |

effective mass squared spectrum of the two body (nﬁ) systen.
effective mass squared spectrum of the two body (K:Ki) system.

The curves on Fig. 3a, b, c and d correspond to the fit obtained

when assuming K*(89l), p(765) and phasé—space contributions.
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+
effective mass squared spectrum of the two body (K;K—) system

when Mz(Kﬁ) > 0.837 GeV” or MZ(Kn) < 0.748 eV,

The curve on Fig. 3e corresponds to the fit of an S-wave
scattering length at threshold and a Breit-Wigner amplitude

2,0 t 2
at M (KiK ) = 1.74 GeV'.
+ - +

Fig. 10  pp » KK ntr° when MO(K°K”) < 1.05 GeV-.

1
Fig. 10a:

Fig. 10b:

1
+
effective mass squared spectrum of the three body (K;K_n

)
system.
| - | | 2, 0%

Curve a corresponds to 3~body phase-~space when M (KIK )
1.05 GeVZ.f Curve B corresponds to the fit of production of
o
D (1290) and phase-space.

+
effective mass squared spectrum of the three body (K;K—n?)
system,

One sees the difference between the neutral (Kﬁn) system

and the charged one.
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iK; being C = +1 while Ki

with lowest orbital angular momenta which may contribute to these final states

The final state K Kg is C = -1, the initial states

are respectively 3po, 3p2, BFZ, 3F4 on one hand and 381,'3Dl, 3D3 on the
other hand.
For the K§(891) and p(765) amplitudes, we have used the following matrix

elements

) 1o
T, = Bwa + B, +e (ch + BW

where EW rebresent normalised Breit-Wigher amplitudes and subscripts (a, b)

) ;3 T = Bip -

d 2

and (c, d) refer respectively to (Kin+) and (K;nw} combinations. We aave
established that the fit is not sensitive to the value of «. '

An attempt was made to fit this data with an additional Breit-Wigner centered
ot around 1430 MeV. The result of this fit is illustrated by the curve vy

on Fig, 7d, Although it gives a better probability (6436), it represents
only a two standard deviation effect at E = 1412 : 2% MeV with a width of

100 = 70 leV.

o n

By S~wave scattering effect, we mean the following parametrisation of the

transition amplitude . 1
1+ iks

. . o +0 . = ) S
where k is the momentum of a Kl in the (KK_ centre of mass systen,

PS/5600/rmn
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