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At present, available information on 3-N
interactions can be obtained only™® from
the process w~+p—>y+n. In this note we
determine the coupling constant gy, using
the dispersion relation of the amplitudes
for the y-production. .

The dispersion relation includes an inte-
gral over a wide range of energy from the
low energy region below the 7-N threshold

to the high energy region.** In order to

avoid the unknown parts involved in this
integral, we consider the dispersion relation
for partial wave amplitudes. Among various
partial waves, we exclusively consider a
particular one for which the contribution
from the integral becomes negligibly small
as compared with that from the Born term.
The P,y wave is appropriate for this purpose
in the reaction 7~ +4p—>y+n according to
the results of a preceding paper.?

The following dispersion relation for the
P, wave is obtained in the same way as in
the paper of C.G.L.N.? which is valid near

I the »N threshold:
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*) There are experiments for the process r-+p—y+p. However, the experimental data
were obtained for only one particular angle with very large errors.

**) Experiments for the reaction n~+p—>y+7n were performed only for the energy range from
the ‘threshold to 1.3 BeV, : )
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where g;, g, are the initial and final mo-
menta,' and E,, E, are the nucleon energies.
A and B are the invariant amplitudes for the
reaction 7+ N—>y+ N as defined in refer-
ence 2) and AW, B® are the derivatives
of A, B with respect to the square of mo-
mentum transfer. W, M, s, ¢, and u are
respectively the total energy, nucleon mass,
W?, square of momentum  transfer at the
threshold and u=—s—#,+2M?*+m,>+m,>.

SR is the Born amplitude and has the

following form in the static limit:

flljlurn -1 IvnaYwwy V(E+M) (B, +M)
2T W3 47 2W
2q:9;

X(W—-M )—(—ZEl—vz)? . 2

In reference 1), it was shown that the
y-production amplitudes have two types
(Cases I and II) of the solutions. First,
we discuss Case I. In this case the
S;; and P,, waves have large imaginary
parts. However, these waves contribute
only to the third integral in Eq. (1)
which the denominater is equal to (s’ —u)2.
Since the ‘denominator has a large value,
the contribution of this integral is negligi-
bly small as compared with the Lh.s. of Eq.
(1). In fact, the numerical value for the
energy range 561~1300 MeV is equal to
—0.004* (see Table I). Below the #N
Table I. Numerical value of fp]g/qlqg and the

dispersion 1ntegrals in Eq.*(1). (unit: 7
meson Imass)

fP1§/¢I1¢12= —0-75;8:(1)?
Kinetic Sum of second
energy " First integral | and third inte-
(MeV) grals
0~561 —0.005~—0.002
—_— 0~0.01 -
561~1300 ] —0.004
absolute | 'labsolute|
above 1300 ‘ bsolut ‘<o.005 1 bsolut ‘<0.001

* This value is estimated by using the
partial wave: amplitudes of the solution ‘3 in

Ieference 1).

' threshold, the.yp-production amplitudes have

no enhancement except for the‘P11 (1400
MeV) resonance. This contribution, how-
ever, is at most about a few per cent of
the magnitude of Lh.s. of Eq. (1), when
the integral is estimated by means of the
extrapolation of physical amplitudes. -

Consequently, the coupling constant gy,
can be determined from the value fr,/q,q:
for which. we have, fortunately, a reliable
value obtained by the analysis of reference
1). These considerations lead to the final
result:

Ghwo /AT =4.1733, 3)

Secondly, g¥w, for Case II in reference 1)
is roughly estimated in the same method
as for Case I, and we obtain g&w,/4n=0.4.
This value is too small to reproduce the

enhancement of the y-production cross sec-

tion near thireshold. We, therefore, abandon

“this case and adopt Eq. (3) as the correct

value 9%w,.
From SU(3) symmetry,

G, 2. INNr gNI\m'
iy Sa—a

By using f=0.41+0.07 and giw./dn=
14.540.4, the calculated value.of giw,/4w
=2.0. This value is a half of experimental
value given by Eq. (3). Thus pure octet
model does not agree with the experimental
result, suggesting the necessity of #-x
mixing. The physical mesons 7 and y are
expressed by the mixing of singlet meson
7, and octet meson %; as follows:

p=ns cos O+ sin b,

. 5)
x=—mngsin 0+, cos b .

The coupling constants for these 7, and 7
mesons are determined by nonet model,
where the strong interactions between
baryons and mesons are derived from the
following interaction Hamiltonian (the 7,
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matrix is abbreviated):
Hr= 29 yne Tr[{(f+d) BB+ (d—f) BB}
X (M+(1/v3)nE) 1. (6)

B, M are matrices of baryon octet and
meson octet respectively, and E is a unit
matrix. From these Eqs. (5) and (6), the
value of gyy, is given by

Iwwe= Gwa,/ vV3) [(4f—1)cos 8
+2vZ2(1—f)sin 6]. N

Using 6=10.4" determined? by the mass
formula, we have

Gy /A =4.2, ®)

which agrees with the experimental result.
The nonet model seems to be consistent
with the value of gyy, given by Eq. (3)
within the accuracy of the present experi-
mental data.

The author would like to thank Dr.’ J.
Arafune for very useful advice about nonet
model.
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