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EXPERIMENTAL CHECK OF THE JOHNSON-TREIMAN RELATION
ON THE K-N TOTAL CROSS SECTIONS*

Robert Good and Nguyen-huu Xuong
Physics Department, University of California, San Diego, La Jolla, California

(Received 7 January 1965)

Using the SU(6) theory! and the fact that K
and 7 mesons belong to an octet of the 35 mul-
tiplet, and the proton to an octet of the 56 mul-
tiplet, Johnson and Treiman? have shown that
there are two relations between the Kp and mp
total cross sections:

3[o(K*p)-0(K~p)] = [o(K°P)-0(R®D)], (1)

and

3lo(&*p)-o(K=p)]=[o(m*p)-o(n=p)]. (2

Because of the mass difference between K and
7 mesons, the relation (2) is expected to hold
only for the high-energy region. Johnson and
Treiman® have pointed out that in the multi-
BeV region, this relation agrees more or less
with experiment. On the other hand, the rela-
tion (1) is expected to hold even at lower ener-

gy.> We would like to point out here that the
relation (1) is supported by experiment in the
region of momentum of the K meson from 0.6
to 3 BeV/c (in the laboratory).
Using charge symmetry one gets

o(K°) = o(K*n) and o(K°) = o(K~n). (3)
Therefore, relation (1) with charge symmetry
gives the relation

_o(K*+n)-0(K~ +n
oKt +p)-o(K~ +p

1
=5 (4)

Because charge symmetry is known to hold
for strong interactions, a check of relation (4)
is equivalent to a check of relation (1).

In Fig. 1 we have plotted all the data known
to us on the total cross section of K~ p, K™n,
K*p, and K*n interactions®® below 4 BeV/c.
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FIG. 1. Total cross sections of K-N interaction versus the laboratory momentum of the K meson. All data come

from references 4 and 5.
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FIG. 2. The values

o(K*n)—a(K "n)
T S ———
oK p)—oK"p)
versus the laboratory momentum of the K meson. The

dashed lines represent the upper and lower limit of R
(with one standard deviation).

R=

The curves are visual fits to the data. In Fig. 2
we have plotted the values of R at all values of
momentum of the K meson between 0.6 and 3
BeV/c. If there is no correlation, this value
could be anywhere from +« to —«; the fact
that all the values are near (though not always
consistent with) +} shows that the relation (4)
is strongly supported by experiment.

We would like to thank Professor F. Dyson

and Professor O. Piccioni for many interesting
discussions.

*Work done under the auspices of the U. S, Atomic
Energy Commission.

IF, Giirsey and L. A. Radicati, Phys. Rev. Letters
13, 173 (1964).

%K. Johnson and S. B. Treiman, preceding Letter
[Phys. Rev. Letters 14, 189 (1965)].

3In the region where K ~p can form a Y*, the relation
(1) in general would not hold.

4v. Cook, B. Cork, T. F. Hoang, D. Keefe, L. T.
Kerth, W. A, Wenzel, and T. F. Zipf, Phys. Rev. 123,
320 (1961); O. Chamberlain, K. M. Crowe, D. Keefe,
L. T. Kerth, A, Lemonick, T. Maung, and T. F. Zipf,
Phys. Rev. 125, 1696 (1962); P. Bastien and P. Berge,
Phys. Rev. Letters 10, 188 (1963); A. N, Diddens,
E. W, Jenkins, T. F. Kycia, and K. F. Riley, Phys.
Rev. 132, 2721 (1963).

V. Cook, D. Keefe, L. T. Kerth, P. G. Murphy,
W. A, Wenzel, and T. F. Zipf, Phys. Rev. Letters 7,
182 (1961); W, Slater, D. H. Stork, H. K. Ticho,
W. Lee, W. Chinowsky, G. Goldhaber, S. Goldhaber,
and T. O’Halloran, Phys. Rev. Letters 7, 378 (1961);
S. Goldhaber, W. Chinowsky, G. Goldhaber, W. Lee,
T. O’Halloran, T. Stubbs, G. M. Pjerrou, D. H. Stork,
and H. K. Ticho, Phys. Rev. Letters 9, 135 (1962);
A. S. Vovenko, B. A. Kulakov, M, F. Likhachev, Y. A.
Matulenko, I. A. Savin, E. V. Smirnov, and V. S, Sta-
vinski, Proceedings of the International Conference on
High-Energy Physics, Geneva, 1962, edited by
J. Prentki (CERN Scientific Information Service, Ge-
neva, Switzerland, 1962), p. 385.

ABSOLUTE DECAY RATE OF K,° INTO CHARGED THREE-BODY MODES*
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We report here the results of a measurement
of the absolute rate of decay of K,° into the modes
rteTv, 1tu¥v, and 7t7~7°. Apart from the re-
cently observed' mode K, ~nt+ 7™, these three-
body decays constitute all of the presently known
decay modes of K,° leading to charged products.

In this measurement, neutral K mesons were
produced in the reaction 7~ +p -~ A° + K°, using
1.0-BeV/c pions from the Brookhaven Nation-
al Laboratory Cosmotron incident on a liquid-
hydrogen target. The experimental arrangement
is shown schematically in Fig. 1. The incident
pion track was observed in spark chamber I.

The K mesons and A hyperons were observed
to decay in the thin-plate spark chamber II.
Counters 1, 2, and 7 formed the incident-beam
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telescope; counter 3 served to veto charged
particles emanating directly from the target

or indirectly from the decays of neutral parti-
cles upstream of chamber II; counter 4 or 5
was required to detect one of the charged par-
ticles from the decay of K° or A°; counter 6,
because of its small thickness, served to re-
duce the number of spurious counts arising from
photons or neutrons incident on counters 4 and
5. The spark chambers were triggered by the
coincidence requirement, 1273(4 or 5)6, with
the important additional requirement that count-
ers 4 and 5 were set in timing such that the
protons from A°—p + 7~ were preferred over
the faster charged secondaries of either A° or
K° by a factor of about 10. In addition, count-



