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the formulas of R. B. Curtis and R. R. Lewis [ Phys.
Rev. 107, 543 (1957)] with appropriate changes. The
electron functions (k = +1) used are the solutions of
the Dirac equation corresponding to a finite nuclear
charge distribution, using the formalism of Z. Matu-
moto and M. Yamada [ Progr. Theoret. Phys. Japan
19, 285 (1958)] . The less important electron func-
tions (x = +2), which appear in the terms L, and L./,
have been taken as their "point nucleus' values. In
particular, we assume L., = ¢ + ¢ W2 and L1' =@/ WL,
which are considered satisfactory approximations for
the present purposes.

4E. Plassmann and L. Langer, Phys. Rev. 96, 1593
(1954).
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In this note we wish to add to some recent
theoretical considerations concerning the nature
of the strong interactions of pions, nucleons, K
mesons and hyperons.!™® The main conjecture
that we want to make is the following: the K- A
relative parity is odd relative to the nucleon and
the K - T relative parity is even relative to the
nucleon. In more specific terms, we conjecture
that the interaction Hamiltonian has the form
(gp Nys AK + Hermitian conjugate) for the A par-
ticle, nucleon, and K meson; and the form (g,
XN7, Z, K+Herm. conj.) for the T particle,
nucleon, and K meson (the symbol for a particle
denotes the operator that destroys it and the de-
composition into charge states is to be under-
stood). In the following we will make some ar-
guments for our conjecture which will be based
on perturbative estimates including certain
higher-order effects.>»” These considerations
are nonrelativistic in the sense that baryon-
antibaryon pair states will not be considered; in
other words, the y; coupling will be reduced to
the familiar P-wave vertex and the coupling with
unity will be an S-wave vertex. The insights
into low-energy K-meson phenomena so gained
may compare favorably with the insights into
low-energy pion phenomena gained with a simi-
lar approach in the early days of pion physics.

We consider first K+ scattering by nucleons.
In a recent calculation we estimated the scatter-
ing at low energies via a mechanism involving
the exchange of a pion pair between the K meson
and nucleon.!>? This mechanism gave rise to

predominant S-wave scattering of K+ by protons
and neutrons equally and no charge exchange
scattering. Call the amplitude for this scatter-
ing in either isotopic spin state, ». This corres-
ponds to an effective repulsive potential. Now
let us introduce the scattering via the sequence
K+N-K+K+Z-K+N. This will be an attrac-
tive S-wave interaction. The amplitudes for the
isotopic spin states zero and one will be a, = gz2
X C, a,=3g5?C, where C is essentially the matrix
element. Then the total amplitudes for the three
reactions we are concerned with are as follows:

W) K +p-kT+p:r-g57C,
@) KY+n-KY+n: A -2g5°C,
@) K*+n-K +p : &’ C.

These amplitudes are comypounded from the total
amplitudes for the two isotopic spin states,

A, =21 -3g5"Cand 4 =1 - g5° C. We see that
the S-wave scattering in the isotopic spin zero
state is depressed. For example, if A~3g”5.C,
the charge exchange to non-charge exchange
ratio would be ~ 0.2. If we now consider the
scattering via the sequence K+ N—-K+K+A~K

+ N, we find that this will contribute to scattering
in the P states. There will be an effective repul-
sion in the P% state of isotopic spin one, and an
effective attraction in the P% state of isotopic
spin zero (these signs are reversed for the P
states), the amplitudes being proportional to
&5’ What is significant here is that of the two
“small” cross sections at low energies, corres-
ponding to reactions (2) and (3) above, the P-
wave scattering through the intermediate A state
will contribute in lowest order only to the charge
exchange process. This could account for the
experimentally observed striking rise in the
charge exchange to non-charge exchange ratio at
the same time as P-wave scattering appears to
be making its appearance in the isotopic spin
zero state.®® That the P-wave scattering should
be felt first in the isotopic spin zero state is, of
course, a natural consequence of the depressed
S-wave scattering in this state relative to that in
the isotopic spin one state, but we should expect
some $- P interference in Kt -p scattering as
well, at the higher energies now under study.

We now want to remark upon the surprising in-
frequency of A particles produced in low-energy
K~ - p interactions relative to any of the = par-
ticles produced by this reaction.'® If one accepts
the conjecture of odd relative T-A parity, one
readily sees that very low-energy S-wave K~ - p
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interactions will produce the Z-7 system (in an
isotropic P! state), whereas the A-7 system (in
a P% or P;z«x state) will result from the interaction
of P-wave K~. Thus, we would expect the A pro-
duction on free protons to become more frequent
as the K~ energy is raised, and also to be more
frequent in interactions with protons in heavy

nuclei, as appears to be the case experimentally.

Finally, we remark that the absence of a
strong polarization of the T particles produced
in 77 - p collisions at ~1 Bev, as contrasted with

the strong polarization of the A particles pro-
duced in these collisions,® may have a simple
origin in the absence and presence, respectively,
of a dominant spin dependence in the NZK and
NAK vertices.

If the conjecture presented here is correct,
there would certainly be a difference in the dy-
namics of the various meson-baryon and baryon-
baryon interactions, even if the neglect of cer-
tain phenomena depending on baryon mass dif-
ferences happens to be a reasonable approxima-
tion. There might still be an over-all strength
of “pbare” coupling approximately common to
what we call the strong interactions.

I wish to thank Dr. F. Gursey for a vital dis-
cussion upon the possible theoretical formula-
tions of these ideas, other aspects of which Dr.
Gursey will discuss in a forthcoming paper. I
wish to express sincere appreciation to Profes-
sor Abraham Pais for a number of very stimu-
lating discussions and for his continuing advice
and encouragement.
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In this note it will be shown that a connection
between strangeness and parity can be conjec-
tured in such a way that predictions become
possible on the relative parities of strongly in-
teracting particles. Some connection between
the two conservation laws has been suspected
and discussed by several authors.'=® Here we
wish to point out that the idea due to Yang and
Tiomno,* of considering four kinds of spinor
fields with respect to their behaviour under P
(parity), seems to provide the generalization of
the parity operation (P?=+1) needed for estab-
lishing a one-to-one correspondence between the
isotopic parity and the space parity of charge
multiplets. This leads one to assign opposite
parities to A and ¥ as well as to N and = for
baryons, and to K and K for mesons.

Under P, the 4-spinor fields of types A4, B, C,
and D transform respectively according to the
laws

-f";f’ IPA"yel ZpA’ ZI)B"’"Yq zpB’
lpc*i Va4 ch’ Z»DD"'Z?’U/)D- 1)

It follows that by combining such spinors, one
can also construct four types of Lorentz invar-
iant functions ¢, which, under P transform ac-
cording to the laws

-I."’"f; ¢A"¢Ay (pB"'d)B’
Pc=ier Op=-idp. @)

We note immediately that, although a real sca-
lar ¢ 4 and a real pseudoscalar ¢ g can be con-
structed, the fields ¢ - and ¢, are necessarily
complex. Hence, a neutral boson field that is
identical with its charge conjugate (up to a sign
difference) will belong to the types A, B, where-
as a neutral boson field different from its charge
conjugate will be described by the types C, D.
Using charge independence, we assume that
fields describing members of the same charge



