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The near equality between the B-decay and u-~decay vectore

’ coupling constants may be explained by assuming the n moson to act

g8 a Bedecay source of appropriate atreng‘th.l This property of the

# meson would be sutomatically insured if it were a composite systen®

composed exclusively of beryons and antibaryons sppropriately coupled.

MabmwefﬁMmmmymacmmabymmmm binding

agent a direct four-Ferm! interaction. This type of interaction i

indicated by several other comsiderations as well, First, 1t

avoids the irtroduction of an additional meson to bind the origimal

one. BSecond, it meices the strong interection similer in form to

the weak interaction; which recent arguments indicate is not mediated

by mesons.”
A model of the # and K mesons based upon a direct point

interaction has been exanined in the approximation in which rediative

corrections are neglected. These corrections are eliminated by

modifying the hamiltonian. The modified problem is then solved

exactly. A momentum cuteoff is required but this parameter aud the

coupling constent are determined by the experimentel values of the

megon mass and the megon-baryon coupling constant.
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The intersction hamiltonian 1is assumed to have the form

Rint = b M & (ﬁi i 75 "tk m,)(“a ‘1 '!'5 "'k HJ) » _ (1)
1‘)3!k " -
where “1' s M, end M, are the isodoublets e, n7],

[ 2, ::"j, [z (A, =)/ 1127, and I(A +z)/;a,z‘f§

respectively, and fijk are the mw-spia matrices. This form
insures lLorentz and isotopic invarieance end global symmetry. Furthermore,
if the (e n’)'pazr is coupled identically to all the baryons the
_ Mcay vector gsource strength is conserved.
The mtemctmn (1) w11l generate bound states resembling
both # pmesons and K mesons., In the Kemeson case all five classes
afintametiomwinwmtothemarmntefthe fields.
If it &= asmmﬁ that the radiative correction; which are neglected
in the model but vhich would modify the various coupling constants
differently, lesd to & dominance of the pseudoscaler term and that
the other cantributions msy be neglected, then the following results
are obtained.
(1) The only zeroe-s

Y

geness bound state is & spin zero, pseudoscalar

isotopic triplet.

{(2) The m@mmnt that the mass and the effective meson-muclson
coupling constent for this system be that of the x-meson fixes the
momentum cut-off to be of the order of the nucleon nmss.

(3) The possible bound states with nonzerc strangeness are spin gzero
psewdosecalar isotopice singlet and triplets. Only the isotopic singlet

staten cemspom 1o observed K particles.
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(4) If the signof g 4in (1) 1s taken to be positive (so that the
effective g for the Kemeson structure, vhose sign e um
unaltered by radistive effects, is negative) then only the singlet
states will be bound. This gives a &ynamical explanation of the
strangences seléction rales. The K particles are doublets in the
apace corrasponiing to the indices i1 ani J in Eq. (1) rather than
isotopic spin space, as in the Gell-Mann schem.h

{(5) The cub-—ofr required to fit the K-meson parameters is also of
the order of-the-order of the nucleon miss.

{6) vith the sign of g fimd. as above the n -+ e + Y transition
rate vanishes in the approximation where all baryon masses are taken
(7) Ifthe u - + pair is coupled to the Me and Hetype particles
vith opposite signs” them the x ~u + » transition vete may be
mmmmormwmmammmmm

4ith the kmn form of the weak :lntemetion.l The calculated rate

is aypmmmlar g&&*ﬁ observed rate.

The model leads 0o the folloving consequences that could
be checked experimentally.

(1) The long-rasge & -mucleon force, which is presumably
due to the exchange of & single mescn, would be repulsive rather than
attractive as in the nucleon-mucleon case. This is a comsequence of
& sign difference in the coupling of n mesons to M~ and H-type particles.
This sign difference is due to the positive sign of g. NucleonwA
fdmsm&miapa&mofmmsmﬁ-mmffecﬂe&.
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(2) The K mesons assoclated with cascade-(E, A) tramsitions
are not identical to thoae sssociated with (£, A)=mucleon transitions
and the former would be expected to have somevhat greater mass due to
the cescade-mucleon mass difference.

Apart from smnstﬂea end experimental consequences the model
is of intrinsic interest, as it provides an emsctly :'soluble problem
nvolving & bound state. The zodiffed interaction is obtained by
inserting a vacuum projection operator between the N end M parts of

. 6
T

and one antibaryon, the corrections mvolving additional ha.mn pairs
fourier traneform of the positive time of the
being suppressed. Eme/emct meson propagator for this problem 1s! D' (E)

%mere ’

This restricts the problem to systems containing one baryon

L g Av * . r? !
10" (B) = ®1D(E) /‘(1 sig 1DE)) ,
where N is a normalization factor and , \ \

1 ‘n*(m);. = X(E) + 1 ¥(B)

Xg) = 2 5 as Y(w) @ﬁ

CHE) z o pylB)

i

= n&(s:—%&) e(mu-.n)m laae B .

1y {nflcates the principil value. The propagator may alsc be expressed
in spectral form,
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T

t ' ) I K t, ‘
ip (B) = R “{g%Nnéam,\(m“)/{mﬁ»z) + j @p(m)/(muﬂoié)j,

where,
| gl |
(1« &' X)) + (' « p )

o(m)v =

The condition on the energy of the bound state is |
. g{ | ‘ =
: A %‘(mﬁ) = [-g'] T .

The agreement between the predictions of the mofel and experimental
results mey imdicate that f;m p(nﬁ) given by the model is approximately
correct. That suggests the use of this p(o) 1 40 describe the meson
in speciﬂc problems or as the first trial in an iterative or self-
consistent field type calculstion involving radiative corrections.

This work was perfoma under the auspices of the U. S. Atomic
Energy Commission.
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2. The ides that the ¥ meson is a bmum micleon-antimieieon system
was originally examined by E. Fermi and C. K. Yang, Phys. Rev.
16, 17 (1988).

%, G. Feinberg, Phys. Rev. (to be published).

4. The isotopic spin space is not identical to Gell-Mann's since all
‘baryons are considered isotopic doublets in the present model.

5. The possibility of solving the « - u ~ @ problen by using
| different sigis for the u And & couplings hms been noticed
| bymny pecple. In the present model the absencé of the e-mode
4g a direct ccmﬁequeme of the conservation of the B-decay vector
current and the requirement that the K particle be bound. |

6. This modified problem gives s mesons. PFor K mesoms an appropriate
remt mist be ‘mae.
7. This is the form for vthe Keparticle propagator. For s mesons the

form is slightly different.



