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In an earlier Letter,l paftial'cross sections for K+d and isospin-O KN
reactions at K momenta of 865, 970, 1210 and 1365 MeV/c were presented. In
this paper we present»a discussion of the isospin-0O K+N — KxN channel
based on further analysis of K+d data at 1210 and 1365 MeV/c plus reéently
analyzed data at 1585 MeV/c from the same exposure of the 25-inch bubble
chamber at the Bevatron. Our results show that_abové the K*N threshold at
1080 MeV/c most of the I = O KnN production proceeds via the K'N channel.
The X~ production and decay angular distributions indicate the presence of
several partial waves even near thréshold and suggest that the main broduction
mechanism is t-channel pion exchange. Thus there is no apparent support for
an s-channel resonance interpretation of the peak in the I = 0 KN total
cross secﬁion around 1200 MeV/c.2 ‘

(1) Methods.--(a) As shown earlier the isospin-O KN — KnlN cross section
1s given by:

o (KN - KnaN) = 3[G(K+n,—> Kon+n) + 0(K+n - K+n-p)

o
v - 0(K+p - K+nop)] . (1)

Since'the same relation applies to angular distributions and invariant-mass
spectra, the K*N cross section could be obtained by making the appropriate

fit to the KnN Dalitz plot obtained from Eq. (1).
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(b)  Alternatively, the K*N cross section can also be determined from
. + + o + + + -
o (KN — K'N) =3[c(Kn-> n - K%'n) + d®n > K% - K x'p)

+ + + _
o(Kp~- K'p-> Knp)l , - (2) ,

ol

in which each appropriate deuterium.éhannel is individually separated into
K'N and the kon+p hydrogen channel rather than the K+nqp state is used to
subtract oﬁt the I =1 K*+N part of the cross section.

(2) Resuits.——In Fig. 1 we give the energy dépéndehée.of the isospin-O0 |
and isoépiﬁFl KN - K*N cfoss'sectioné from thfeshold to 3.0 BeV/c. The
isospin-1 érbss sections at 1210; 1365 and 1585 MeV/c are taken from the
work of Blaﬁd et'al.3 Highef momentﬁm data are.taken from the'compilation
of.Price‘eﬁaai.u ‘The isospin-0 cross seétions have been calculated using
Eq. (2). At 1210, 1365, and 1585 MeV/c we have used the K'p » K*'p » Ko'p
data of Bléhd et.al-3 and at 3.0 BeV/c we have used the publishéd K'a data
of Bassompierre et al.5 to calculate the isospin;o cross section. A smooth
cufve has been drawn through the isospin-l KN — K*N' Cross seétions and»
has been sééied upward byvavfactor 2.5 to give the smooth.curve passing
through the isospin-O0 KN 49 K*N cross sections. The data indicate that
the energy dependehcy of the isospin-0 and isospin—l KN - K'N cross sections
are quite similar in this energy région.

In Fig. 2‘we.give the.prbauction and decay anéular distributions for the
is0spin-0 KN — K'N reaction at 1210, 1365, and 1585 MeV/c. For the 1210 .
and 1365 MéV/cvdata prbéedure (a) was used, whereas at 1585 MeV/c, the avail-
ability of only the.Kpﬂ+p‘final state in hydrogen permitted only procedure (b).
Cosine © is the.K% production angle cosine K'-K* in the K*N center of mass,
éos o/ is thé bolar-decay-angle cosine ﬁ+-§ iﬁ the K* c.m;; and ahgle @ is

the Treiman—Yahg azimuthal decay angle.
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The K* éngular distributions in Fig. 2 are strikingly different from
those produced in the isospiﬁ—l state-6 In the isospin-O channel, the produc-
tion angular distributidns peakvshérply in ﬁhé forﬁard'direction, the polar
decay angular.distributions vary mainly as cos2 a, and the'azimuthél‘decay
angular distfibutions are flat. In the isospih—l channel (Ref. 6), the
production distributions peak much less shé;ply, th¢ poiar decay distributions
vary mainlyvas sin2 o, and the azimuthal decay distributions'vary mainly as
sin2 Q. In_tﬁebfirst case, the distributions are characteristic of exchange
in the»t-channel.of a light pseudoscaiar meson, whéreas in the second case
they are characteristic of exchange of a heavier veétor mesons Ali the main
features point to n exchange being ﬁhe dqminant K* production mechanismfin
the isospin?o channel, and w;p exchange being dominant in the'isoSpin—l"
channel. % | |
with KA and K N production _

As is the case,.in the I = 1 channel, the major inelastic process in

the "I = O channel in the region of the total cross-section. bump, namely

KN production, exhibits behavior which can be‘interpfeted in terms of t-

channel exchanges. Furthermore as is evident from Fig. 2 this process is
highly peripheral even very close to the bump and thefefore'does not suggest

dominance of one partial wave. There is therefore no evidence of resonant

_behavior near 1200 MeV/c at least insofar as the inelastic channels are

concerned.
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thank Dr. Rdger W. Bland for data and numerous discussions.
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FIGURE CAPTIONS
Fig. 1. Energy dependence of the isospih—b ahd-isospin—l KN —» K*N Cross
‘séctions. |
Fig. 2. vProduction and decay angular.distributions of the isospin-O0 KN — KN

reaction at'lElO, 1365, and 1585 MeV/c. Angles are defined in text.
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work.
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A. Makes any warranty or representation, expressed or implied, With

respect to the accuracy, completeness, or usefulness of the informa-

tion contained in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages

resulting from the use of any information, apparatus, method or
process disclosed in this report.

As used in the above, "person acting on behalf of the Commission”’
includes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee’or contractor of the -
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract

with the Commission, or his employment with such contractor.
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