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 final proton |t'] < 0.2 (GeV/c)Z, where t' = t -t
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.ABSTRACT
We pfesent evidence for structure in the Kn system at-a maes
' near i¢85 GeV in the reaction K'n — K#n-p at 12 GeV/c. One
imterpretation'of the obsermafionsbie the productioh by.pion
exchangeeef a JP = 3- K# resonance at about. this mass, which

interferes strongly with other processes.

As part of a systematic study of the reaction - K n - K .4 p, we have
investigated ke scattering in the mass region above the K (1&20) - The
data are,from a 500 OOO-pictﬁre exposure of the SLAC 82-inch bubble chamber,
filled with deuterium, to a 12- GeV/c rf-separated K beam This film has
been analyzed and has yielded a sample of some 6400 Kn - K n p events. -
The experimental details have been reported previously.1 3 -

-‘There’is good evidence that K" productionvim this reaction is dominated
at low momentum transfers by the plon exchange mechanism. 2,3 Therefore, in
order to enhance this process, we have imposed on all the data presented in
this Letter a cut on the momentum transfer fromrthe‘incident neutron to the
nin®  THE distributions
in the Treiman-Yang angle are then consistent ﬁith isotropy, and the distri-

butions in t' are exponential with a SlOPeaof about 10 (GeV/c)‘2,,throughout

: . | | |
~the K n mass range under consideration in this analysis..

The}DalLtz plot for this reaction has been published previdusly.3 In
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Fig.'laiwe'show a scatter plot of cos 6 vs M(K&n-),,where 6 1is the polar angle

in the Gottfried-Jackson frame; i.e., the ehgle of the outgoing K with respect

t0 the beam in the K n rest frame. In this plot vertical bands corresponding

to the K*(890) and K*(1420) and a horizontal band corresponding to N produc-
tion are very clear. 1In additioﬁ; ve Observe a concentration of events in

the regioh 20.8 < cos 6 < -0.2 and M(Kx) ~ 1.85 GeV. We shall 5e concerned
in the rest of this Leti;er 'wiﬁh the interpretaﬁioﬁ of this effect.

Figure 1b shows the M(Kﬁt’)‘mss prdjgcticn, ‘in vhich no cut other than
|t*] < 0.2 GeV/efhas been made. ‘Besides the K"(890) and the K*(1420), there
15 a suggestion of a mass enhancement at about 1.85 GeV.

In Fig".'_é we show the distributions as functions of M(Ksx) éf the quanti-
ties. N(Y ) to N<f6) which are the products of the average values of the

particular spherical harmonics with the actual number of events in each bin.

In the regidn of interest [M(Kfﬁ_) ~ 1.85 GeV] we'observe:substantiel increases .

in the veluesfof N(Yg) and N(I;)Q Tﬁese iﬂcreeees occur over a mass range
of about 150 MeV. In addition, N(Yg) ‘begins to show & significant nonzero
value at & mass of about 1.85 Gev. There is no evidencé for.en&'appreciable
deviation from zero of N(YZ), where £ > 6, fer Kx masses below 2.0 GeV.
Thus if we consider only waves with J = 3, these sharp increases are most
naturally atfributable to the ihterference ofia rapidly increasing F-wave
amplitude at a Kn mass value of about 1.85 GeV, with wvaves of OppOSlte |
parity, €.gey S and D waves.

Since the existence of F waves in this mass region appears necessary,
we may investigate this effect further by a Judicious cut on the angular
distribution to enhance the F-wave signal. Since 'Y I has zeros at cos 8

=0 and cos 6 = *0.77 and maxima at cos 9 = $0.45 and cos 6 = +l, ve

divide the data into four regions of cos 6: cos 8 > 0. 77, 0 <cos 6 = 0.77,
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-0.77 <.cos & = 0, and coé @ £ -0.77; and show the résulting distributions

in M(Kx) in Figs. lc through 1f. The enmhancement at M(Kx) ~ 1.85 GeV with

" & width of about 300 MeV is very clear in Fig. le (-0.T7 < cos 6 s O).

In Fig._3'ﬁe show the distribution in cos 6 in three regions of M(K'x ):
1.5-1.75 GeV, 1.75-2.0 GeV, and 2.0-2.25 GeV. The change in the angular
distribution across this mass reglon is striking. The amooth curve in each
figuré is theN::;ult'of a fit to a sum ovaegéhdfe polynbmiﬁls ﬁp to sixth
érdef, 1.e., néo anPn(cos 9),.ﬁhére"Nmax = 6. The X° aﬁd'resuitingvparam-
eters are shovn in Table I.  With the present statistical accurécy we cannot
determine with.precision the reiativ¢ amounts of each wave present.

It should be noted that in the angular distributions of Fig. 3 the large
fdrwa?d peaknié_a cdnSeqpence”of'the strong production of low—ﬁéss N''s. 'It
might appear that some or all of this contribution should be considered as
a backgroﬁpd tb_Kn scattering which ought to be subtracted out. Howeﬁer,
the duality‘pictuie, as applied by Chew and Pignotﬁi,k'regards Kx'scattering
in this reaction as dual to N* érodudtion, and argues against such a subtrac-
tion. Since_extrapolation to’the pion pole should‘in.principle give the
correct Kn écattering distributibn, we have examined the t-dependence of the

ratio of the forward peak to the remainder of the angular distribution in

this Kx mass region. We find that there is no significant variation of this

ratio with t', for [tt] < 0.2 (GeV/c)e; cdhaistent-with the view that the
angular diétributions of Fig. 3 in facf repregent Kx scatteriﬁg.

" Ve have aleo fit the angular distribution of Fig. 3b using only the
region cos 8 < 0,7 to a sum of legendre polynomials, and have found excel-
lent agreeﬁent with fhe'results of tﬁe fit.to the entire distribution, i.e.,
the forwaré'péak is reasonably well reproduced. However'this_trunéated distri-

bution may also be fit with reasonable X2 with a sum of Legendre polynomials



only up fo"fbﬁrth'order, i;e;, ho'F vave 1s required. 15 ﬁhis cese, however,
the predicted forward peak is only about one fourth of the observed peak,
and thus the bulk of the events in this forward peak would not reflect Kn
scattering Such a view would contradlct the notion of duality dlscussed
above. | ' '

' It should be emphasized that 1f the L meson, as seen in reactions like
K?p - K;n n p, is in fact produced by a diffraction ;mccess, as is generally
supposedv(and hence has unnatural 'spin parity), then the enhancement observed
in this charge-exchange reaction cannot be the L oeéon§5
from a study of the K'a i-eeic'tioii' at’9 GeV/c showing an effect sfimilar to the
one obsérfed.here have been reﬁorted by the Pﬁrdue-D@#ié collaboration}6

'In conclusion we'have”obeefved & rapid ohange"in~the‘Kk ecattering R
angular distribution in the ﬁess“regioh around 1.85 GeV. This effect can.
be most simply interpreted 1n.terms'of.o rapid increaee-of an F-wave ampli-
tudey~ﬁh1ch interferes with several oﬁher vaves pfesent. .If‘intérpreted as

a resonance this 7 =3 K" could belong to the same SU3 octet as the g-

meson. Because of the strong interference effects observed in this expefi-' .

ment we cannot obtain precise values for the mass and width.

Ve giatefuily acknowledge the help of the SLAC-aceelerator operation
group,.and in particular we_thank J. Murray, R. Gearhart, R. Watt, and the
staff of the 82-inch bubple-éﬁa.mber' for help with the exposure. We acknowl-

~ edge the vaiuable support given by our scanning and programming staffs,

especially E. R. Burns, A. Habegger, B. Sieh, and H. White and the FSD staff.
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PICU RE CAPTIONS

Fig. 1. (a) Scatr,er plot of cos 8 vs M(K' x "); distributions of M(K n ) for

(b) no cut in cos 6, (c) cos 8 > 0.77, (d) 0 < cos 8 s 0.77, (e) -0.77 <
cos 6 &0, and (f) cos 6 £ -0.77, 4 cut at |t'| < 0.2 (GeV/c)? has

been applied to the data shown here.‘

Fig. 2. (a) through (£): Distributions of N(Y‘;) for £ = 1 through 6 as

functions of M(K+n_) A cut at |t'| < 0.2 (GeV‘/c)2 bas been applied to

the data. shown here.. | | .t

Fig. 3. Distributlon of cos 6 for (a.) 1.5 Gev < M(K ) <1.75 GeV, (b) 1.75

' GeV<M(K1r ) < 2.0 GeV, and (c) 2. OGeV<M(K1r )<2 25 GeV. The smooth
curves’ show the results of fits to sums of Iegendre polynonn.a.ls up . to sixth
- order. A cut at - |t'| < 0.2 (GeV/c)® has been applied to the data shown

" here.’



Table I. Coefficients of Legendre expansion

- M("x") bin:
Number of events

X2

Degrees of freedom

Confidence level

(a/ag)

(ay/ag)
(ay/ay)
(ay/a,)
(a5/ao)
(agfag).

G-

105'11 75 GeV

kol
12.4
13
49.9%

1.020.11

2.380.09

1.04£0.16

©1.17+0.18

0.20%0.16

0.26+0.18

1175‘200 Gev

Bpax

ngb,gnPn(cos 6).

536
10.2
13
67.44%

- 1.73%0.07

2.62£0.08
2.76+0.10
1.65+0.12
0.94£0.11

0.72+0.11

UCRL-208L47

2.0-2025 G‘ev

446
20.9
13

7.5%

- 2.20%0.06

2.99£0.07
3.030.08

. 2.29%0.10

1.4620.09

0.46+0.11
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