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Abstract:

——— e e

Both in thc reaction

N
=
~—r

- -+ -
Kp - pK=nmw
and in the reaction :

Kp - pkonn® | (2)

induced by 10 GOV/C negative kaons on hydrogen, an cnhancercnt is obscrved
. - . + L
in the (Knn) effective nass distribution, at mass M = 1789 = 10 lcV

+ 20 .

and with full width at holf height T = 80 40 MeV, BEvidence is
presented which is consistent with the interpretation of this cnhancement
as a resonant state of isospin I = 1/2, with possible decay modes into

R 3 . - s
{p, K and Kw, It is proposed to nane this resonance the L-ncson,
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About 200,000 photographs of 10 GeV/c negative kaons, with an
average of 5 kaons/picture, were taken at the CHERN proton-synchrotron in
the 150 cm British hydrogen bubble chamber, This was the first experiment

(1)

performed with a high energy radio-frequency separated bean .

The events with 2 and 4 prongs, whether or not a strange
particle is seen to decay, were neasured on IEP or similer machines and

analysed with the THRESH-GRIND-SLICE-SUMX systen of programs, Out of

.

~9000 events for which Lln natic fits were obtained, 994 events were

(2)

claggified’ , o8

o reaction (1) and 425 cvents to recction (2),

Since in reaction (1) the positive pion frequently combines with the

F—
proton to form the N (12

) isobar, in the following analysis of the
(Knm) systen only 699 events of this reaction have been used, for which

no (pn+) combination is in the nass region 1.12 to 1,34 GeV. In Tig. le

and 1b are shown the (Knn)‘ effective mass distributions for reaction (1),

N§++ excluded, and for reaction (2). The shaded arcas correspond to the

events for which the square four—momentum;]tf, transferred to the proton,
atisfies the condition ltl < 0,6 (GeV/c)Z. In Fig, lc is shown the sun

: ~

of thesc distributions for ftf < 0.6 (GeV/c)Z.

It can be seen in the figures that there is a broad pealk near
1330 licV end a narrower pealr necar 1800 MeV. The first peak may contain
several of the enhancements reported in the literature<3), In this
letter we are concerned with the second peak which is observed here for

the first time,

ot

Since there exists at present no adeguate means of calculating
the shane of the non-resonant background in the distribution of Fig, lc,
several "backgrounds® have becen drawn by hand in the regilon. M(Knﬂ):>l 50 GeV,
and fits have been made to the experinmental distribution in Fig, lc with

such background shapes and with a Breit-iigner curve to describe the peak

near 1800 MeV, The fite indicate that the (Kﬁﬁ) enhancernent occurs at

. =+ . - . ~ .
a mass M = 1789 -~ 10 McV, and has a full width at half height
O i}
I'' =80 ;O eV, The errors given above contain allowance for the
systematic uncertainty deriving from the lack of knowledge of thce true
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background shape., The asymmetric error in I' derives from the fact
that the experimental resolution is not ruch smaller than the peak width
itself(4). In the nass regilon of the enhancement (1,71 to 1.87 GGV),
the background accounts for 40 to 50 %6, depending on the background

chosen, of the cvenis obscrved, and the peak stands 5 to 7 standard

deviations above background,

As our data offer no other explanation of this enhancenent
(c.g. reflection or other kinematic effect), we are led to conclude that
there exists a Knm resonant state ot this nass and propose to nane it
the L-neson.,

Reactions (1) and (2), therefore, partly proceed via formation

of the two body internediate state
K'p > pL . (3)
It nay be noted that the restriction to suall lt] does not alter sub-

stontially the number of events in the L~neson region.

The cross scction for the production of the L-neson in reaction

(3) is of the order of 100 pb.
The isospin of this resonance can be I = 1/2 or 3/2.

Sonc possible decay modes of the L-neson are suggested by the
digtributions in ¥ig., 2. Tig, 2a shows the effective nass distribution
for the systen ¥ ) os obtained from the events of reaction

Kp -k nnn, (4)
by excluding N*++(1238) and requiring that the three-pion systen be in
the nass region of the omega-neson (0.75 to 0.81 GeV). Fig, 2b shows

~ -

the (Kﬂ) nass distribution for the events of the reactions
o

(5)

and K_p - pﬁon— R (6)

K—p » pK w

The distribution in Fig. 2c¢c is obtained for the events of reactions (l)
and (2) by setting the conditionsg that the dipion systems considered
are those with effective nass in the region of the rho-neson (0.62 to

0.88 GeV) and the distribution in Fig, 2d is sinilerly obtained by
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requiring that the (Kn) systens considercd cre those with effective mass

. 5 . . X )
in the region of the X (890) rcsonnnce (0.85 to 0,93 GeV),

It can be.seen thet the distributions in Fig. 22, 2¢ ond 24
all prescent enhancements at around 1300 IMeV and 1800 HeV, while no
enhancements ot those nassges are scen in Fig., 2b, where, however, the
resonances K§(890) and Kx(1400) stond out cléarly. Thusg, no cvidence
is obtained for the decay L » Km, while the results in Fig. 22 nay be
congidercd as evidence for the decay L - Kw, In fact, in the nass
region of the L-meson, 2 events arc expected from the background, and
12 cvents are obscrved, The existence of the decay L - Ku would inply
that the isospin of the L-neson is I = 1/2, The enhancenents observed
at arcund 1800 IieV in the (Kp) and (K*n) nags distribution do not prove,
but arc consistent with the decays L -» Kp and L - K*ﬂ. If the

¢ that the enhancenents at 1800 lieV obscrved in the

o

agsunption is na
various charge states of (Kfn) nags distributions do represent the decay
L ~» Kfn, then the data confirm the assignnent I = 1/2. This is shown in
Table I, where the experimentol valucs for the ratios indicoted are given

along with thce valucs expected for I = 1/2 and I = 3/2.

; - . . P +
A Knm resonance cannot hove spin and perity, J° =0 , If the
decay L » Kn really does not exist, it may be that the L-neson has

1
I

spin and parity incompatible with such a decay, i.c.,that the Le-meson has

P, . e
J in the series O , 1, 2 , ...
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The fiducial region in which cvents of reaction (2) were studied
is about twice as large as the region in which events of reaction

(1) werc taken.

For a summary of the rcferences on (Knn) resonances with mass of
1170, 1215, 1275, 1320 and 1400 MeV, see J,l, Bishop, A.T,., Goshaw,
AR, Erwin, M,A, Thompson, U.,D, ‘alker and A, Weinberg, Phys. Rev,

o

Letters, 16 (1966) 1069,

The experimental resolution in this experiment is of =40 MeV, as
cstimated from the fitted value of the full width at half height
of the omega-peak observed in the effective mass distribution of

R . . - - + =0
the three-pion system in rcaction K p - pKn 7w w .
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PIGURE CAPTTONS

Fig, 1 a) Bffective mass distribution of the (Knn)* systen for events
of reaction (l) for which the (pﬂ+) systen is not in the
mass regioa of the Nf. The shaded arca corresponds to the
events with |t]| < 0.6 (GeV/c)2.
b) Effective mass distribution of the (Knn)- systen for the cvents
of reaction (2). The shaded area corrcsponds to the events
)2

with [t! < 0.6 (geV/c
c) Sum of the two above distributions, for the events in which
the squared four momentum transferred to the proton is -

[£] < 0.6 (aov/c)”,

Fig, 2 a) (Kw>— cffective mass digtribution obtained from reaction (4).
b) (Kn)” effective noss distribution obteined from reactions (5)
end (6).
c) (Kp)“ effective masgs digtribution obtained from reactions (l)
and (2).
d) (K%;)— cffecetive mase disgtribution obtained from reactions

(l) and (2).
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Table 1.

TABLE I
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%filﬁﬁ%QZEL;idgggiil@i °(890)n" » (X x)n + (x°%2%)w
Isopsin of | x*O(g90)n™ » (X%:°)m K§;(890)no - (%)’
. L-meson Tl/leor R E"'p't . TheOI’ . Expt .
1/2 1 B & .
S 0.9 = 0,6 k== — 3.0 = 1,5
5/2 B 1
s e e e P R

Expected values of the ratios indicated, for isospin 1/2

and 3/2 cf the L-meson, and corresponding experimental values

deduced from reactions (1) and (2).

The expected values are

calculated correcting for unobservable decay modes, probability

. 0 N A R . . . .
of detecting the K, and difference in size of fiducial regions

for reactions (l) and (2),
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