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ABSTRACT
The Knw enhancement at 1780 MeV (the "L Meson'') is
copiously produced in our K+p experiment at 12 GeV/c., We

n

show that this '""meson'' can be explained as a threshold en-

hancement in the KN(14ZO)TT system. We see no evidence for
this enhancement in channels other than KN(14ZO)W; therefore

a resonance interpretation is not required.




A Kum enhancement at about 1780 MeV has been observed in a number
of experiments studying Kﬂ:p and K'd interactions. 1-5 Observations of this
enhancement in the K*(890)TT, KN(1420)Tr, Kp, and Kw channels have been re-
ported.

In this experiment the L. enhancement is studied in the reaction
K+p - L+p with incident K+ momentum of 12 GeV/c. We find it can be ex-
plained as a threshold enhancerr;ent in the KN('142.0)‘IT system in the reaction
K+p - KN(1420)Trp. In addition we find a similar peak starting at Kwm thresh-
old for any restricted Km mass interval independent of K resonance forma-
tion. This suggests that the L enhancement is due to the general behavior of
the Knw mass distribution for a restricted Km mass interval, rather than to
the production of a resonance. We find no evidence for an L enhancement in
the K*(SQO)W, Kp, or Kw channels.

The datg for this experiment were obtained in a 600 000-picture ex-
posure of the SLAC 82-inch hydrogen bubble chamber to an rf-separated 12-
GeV/c K+ beam. 6

The properties of the 1. enhancement were studied by using the re-
actions

K'p—> Kipnta” (14 310 events), (1)

K'p > K'pnin'n® (10288 events). | (2)
These events come from an analysis of approximately 1/3 of the total
30-eV/pb path length. ! Only events of reaction (2) with lab momentum of the
proton less than 1 GeV/c were included in this analysis. This cut does not

affect the L. signal in this channel, since almost all of the L. events produced

in reaction (1) are associated with Pp< 1 GeV/c.




Figure 1a shows the K+TT— invariant-mass distribution for all events
of reaction (1). K*(890) and KN(1420) production is evident. Figure 1b dis-
plays the Kmw invariant mass for the same events. The well-known Q en-
hancernerxt5 appears as a very striking peak centered near 1300 MeV with a
width of about 250 MeV. The L enhancement is also clearly seen as a broad
peak centered at about 1780 MeV. 8 Figure 41c displays the Knm mass distribu-

. . oo . .
tion for events whose K1 invariant mass lies in a band centered around the

9

K. .(1420). This selection is seen to greatly enhance the L signal; in fact,

N
the L enhancement in Fig. 1b appears undiminished by the selections which
gave Fig. 1c. When the A++ events are removed (shaded histogram of Fig. 1c)
an especially clean L signal is seen, reduced in size, however.

It appears from Fig. 1c that the enhancement at 1780 MeV in Fig. 1b

is associated with the threshold of a single channel, K, (1420)w.

N

In order to further clarify this observation we have looked at the Kmn
mass distribution for different bands of Km mass in 180-MeV intervals. We
find the results shown in Fig. 2. Each interval in the K mass produces a
threshold enhancement similar to the L (or Q) at a mass value which moves
with the threshold. 1 This general behavior of the Knm mass distribution
when a restriction is imposed on the Km mass implies that for every Km en-
hancement there will be a corresponding threshold enhancement in the Knmw
mass distribution.

A crucial test on the possible resonant nature of the L. enhancement

is the existence of other decay modes. We have made a search for the

.

K (890)m, Kp, and Kw decay modes which have been previously reported.
Figure 3a is a plot of the K7w mass of reaction (1) for events whose K+rr'

. x ++ X . . . .
mass forms a K {892) (A events have been removed), This distribution
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shows no evidence for a K*(890)ﬂ' enhancement at 1780 MeV. Although one
could envision a background distribution that would indicate an excess of

events in the L region, there is no indication of a Breit-Wigner-type struc-
turc at 1780 MeV. Some experimenters have concluded that the L enhance-
ment does exist in K>I<(89O)1T, 13 however, their evidence appears inconclusive
in view of the uncertainty in the background and the relatively limited statistics
of their experiments. |

Figure 3b shows the Knm mass distribution of reaction (1) for events
whose 7w invariant mass lies in the p band. The shaded part of the histogram
represents the contribution from the KN(14ZO) events which contaminate the
e sample. As is scen, the excess of events in the L region is associated with
the KN(1420) rather than with a genuine Kp decay mode of the L.

Figure 3¢ displays the wten o invariant mass for reaction (2). The
~ meson is clearly seen. Figure 3d shows the plot of Kt no mass for the
~ events. There is no evidence for a Kw enhancement at 1780 MeV.

In conclusion, our data show that the L enhancement is a result of
“npious production »f KN(14~20) with no evidence for the other previously re-
~wrted decay modes.
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7. Events with a K°n % instead of K+1'r— in reaction (1) have also been an-
alyzed, and are consistent with the results reported here.

8. Itis very difficult to estimate the width for this enhancement, since it
depends on the background estimate. However, the width is larger
than observed in other experiments, where the values range from
60 to 130 MeV (see Ref. 1-5). The resolution of this experiment is
about 12 MeV in this mass region. We have plotted the data of Fig. 1b
in smaller mass intervals, but no significant fine structure has ap-

peared. In particular we have no evidence for the K*(iééO) reported

in Ref, 4.
9. The bands in invariant mass used to define events of various resonances
are
K, (1420) : 1.33 < M(K'77) < 1.51
K" (892) : .84 < M(K'v7)< 0.94
attuase) . M(pr') < 1.5
p . : 66 < M(‘\T+‘IT-) < 0.86
w : .15 < M(TF+TT_‘ITO ) < 0.81

10. The reflection of the decay angular distribution of the A++(1236)
produces the broad enhancement at 2 mass of about 2.8 GeV in Fig. 1lc.
It also produces a broad enhancement of about the same number of
events under the L region.

11. An explanation for the Knm peaking at threshold for any fixed K7 mass
can be found in the double-Regge-pole model, which gives a good

qualitative fit to the threshold enhancements that we see.
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12. We have investigated the momentum transfer and decay angular distri-
bution of this threshold enhancement as a function of Kv mass and

find no significant anomalies in the L region.
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the absence of a K

e
b (

890)m decay mode for the L enhancement [E. L.

Berger and G. Goldhaber (Lawrence Radiation Laboratory), private

communications ] .



Figure Captions

Fig. 1. (a) Khe" invariant mass for reaction (1).

Fig. 2.

Fig, 3.

(b) Kuw invariant mass for reaction (1).

{(c) Kwm invariant mass for the K*(1420) events -of reaction (1).
Shaded events have the A++(1236) removed.

Krm invariant mass distribution of reaction (1) for various intervals
of Km invariant mass. The Kv mass intervals (in GeV) chosen are
(from left to right): 0.97 to 1.15, 1.15 to 1.33, 1.33 to 1.51, 1.51 to
1.69, and 1.69 to 1.87.

Search for non—K*(1420)ﬂ decay modes of the L enhancement.

(2) Kvrw invariant mass of reaction (1) for K*(SC)O) events.

(b) Kww invariant mass of reaction (1) for events whose ww mass
lies in the p band. Shaded events are the contribution of the K*(1420)
events which overlap the p band.

(¢) Invariant mass of TT+TT—TTO for events of reaction (2).

(d) Kuww invariant mass of reaction (2) for w events.
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