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The differential cross section of the reaction 7~ +p — A’ + K is calculated with one K’
“particle” in the intermediate state. Radiation corrections to the propagator and ver-
tices are taken into account. The results indicate that K’ has spin one.

1. INTRODUCTION

ACCORDING to the experimental data, (1] the
differential cross section for the process

n 4+ p—A04 KO+ nxn

has two well-defined regions. The statistical the-
ory satisfactorily explains the behavior of the dif-
ferential cross section in the region of large mo-
mentum transfers. It is natural to regard the re-
gion of small momentum transfers as representing
peripheral interactions.

In the reaction, this would correspond to the
exchange of the K and m particles. However,
according to Alston et al.[?] there is a narrow
resonance K’ in the K7 system. Some authors (3]
therefore considered the process 7~ +p — A + K?
in the pole approximation with an exchange of a K’
particle. But since Mg’ > mg + mg it is appar-
ently necessary to take into account the radiative
correction to the basic process.

2. DIFFERENTIAL CROSS SECTION FOR THE
REACTION 7= +p — A%+ K’

We choose the system of units in which A =c¢
=mqg =1 and we denote the K’ mass by M, and
the mass of the K meson by m. The process is
described by the diagram shown in Fig. 1. The
complete propagator for the K’ ‘‘particle’’ is
given by the expression

Acl q*) = Opw / (M?— q2 4+ 1 (42)1, (1)

where Oy, =1 if the K’ spin is zero and Oy,
= 8uy — dudy /M? if the spin is unity.
We now calculate
n@)=@—m | 2, (2)
(m+1)*
where

n
K @ ¥ — K N X'
X
VA
~7 i CI\\ - W

K\\
FIG. 1. Diagrams for the scattering amplitude of the vertex
and eigen-energy parts.
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K@t =V(t+ Ar—dm2t, A= (m*—1). (3)

We denote the coupling constant of the K’Kr inter-
action by gg v; Qg=1 if the K’ spin is zero and
Qy = [t—2(m? + 1)] if the spin is unity.

If in the expression for I' —the vertex part of
the K’Km interaction—only states with one K me-
son and one pion are taken into account, then I'(t)
satisfies the equation

oo
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where 6 is the S or P phase shift of the K7 scat-
tering in the scalar or vector case, respectively.
Taking into account the resonance character of 6,
we obtain an approximate expression for the nar-
row resonance:
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Here, v is the half-width of the K’ resonance,
vy = K2(M?)/4M.

The quantity g? is expressed in terms of v in
the following way: [+
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FIG. 2. Differential cross section for the 7~ +p » A° + K°
in arbitrary units. The curves are normalized over the interval
0< —q? <20. The notation S(1),...,V(y,) indicate the spin of the
K' particle and the relative parity at the K' AN vertex.

This gives

g% = 1/K (M?) (7a)
in the scalar case, and

g =5 K (M) (7b)

in the vector case.

With the aid of the foregoing formulas and the
general Feynman rules, we obtain the c.m.s. dif-
ferential cross section for unpolarized baryons.
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Here W = p; + kq is the total c.m.s. energy;
€ = PppPg’, where P, is the relative parity for

J. WOLF and G. DOMOKOS

Ap; and Pk, =1 if K’ is scalar (0*) or pseudo-
vector (1*) and Pgr=-1if K’ is pseudoscalar
(07) or vector (17). The quantity F(q?) is the
formfactor for the pAK’ vertex and is taken into
account here in effective-radius approximation,
where (rz) ~ (m+1)~2. Using the experimental
data of Alston et al.,[?] we obtain the curves
shown in Fig. 2.

3. DISCUSSION OF RESULTS

The obtained results indicate that the radiative
correction to the propagator of K’ is very small.
The corrections to the vertex part, however, have
an important effect on the final result. Comparing
the obtained distribution with the experimental
data of Veksler et al, [1] we conclude that K’ is
apparently a vector or pseudovector. In order to
determine the parity, more accurate measure-
ments are needed.

We should still like to remark that in our opin-
ion the pions produced together with the A and K°
in the final state should not play an important role
in peripheral interactions. In fact, it can be ex-
pected that in peripheral collisions the pions are
produced as a result of the production and decay"
of a K’ or A* in the final state. If the latter is
sufficiently long-lived and the A* spin is 1/2, the
pions will have little effect on the shape of the q?
distribution.
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