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TTRACTIVE X~ -MESON PROTON INTERACTIoN™

By

Erasme M, Ferreira’
Department of Mathsmatics, Imperial Ceollege, Londen

Experimen’as&(lﬂz) seem to indicabte the K -Proton interaction
te be attractive, However it is known that the lowest (2pd) order
perturbation theory matrix element X~ p —> ¥ =——> P, where Y rg
present /A ox XZ (virtual) kyperems, ks a sign that corresponds to
& repulsive potential between B~ and proten for either pariiy’ eof
A and 2 hyperens. The question then arises wheter or pot the high
er order matrix elements give contributiens of the correct sign and

large enough to make agreement with @z_@@i&iﬁ@n‘t possibla,

We have calculated one of these higher erder diagrams, 'that
obtained from the lowest order eme by addimg the exchange of a 71—
meson between the incident and the outgeing proton, We specializ
ed to the case of forwird apd threshold (zero kinetic emergy)scat-
tering. -The raties M () o tnis pousth ordes matrix element
to the secend order ome for the several pessible parities of the
/\.and,.};hyperens arg-Thijicated in the tabple b@;l@ﬁ'ﬁ

We note that the ratie is elways megative T6r any parities
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and values of the coupling constants and that for Gf / hnﬁ,c = 15

its extreme values are -0.9 (for G = O, rkAH =1) and =30 (for Ggay=0,

erﬂ = \(5) o
The matrix element for the graph considered presents thus

the desired features, having the convenient sign and being large enough

to compensate the second order term.
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The X -Proton system is a mixture of £ = 1 and T= @ isetopic
spin atates, It is interesting t@ note that if we asswme that only
one of these states contribute te the interastien, the potential de
xivsé frem our graph is still attractive for all pessible parities
and values of couplimg constants, ZThat is, no minus sign arises in
the splitting inteo iso-spin states, For example, in the case of
squal paritiss attributed to the A\ apd I hyperoms, the T = 1 state
will give a patriz element preportional te G%Am.f zﬁﬁgn ;, and the
T = 0 one will be proportiensl to 38Fyy This equality of signs of
the T =1 apd T = 0 interactions {s ip agreement with the resultef
the phencmenclogical apalysis presented by B, E. Dalitz (see refer-
ence (2), po 189J.

We are greatly indebted te Professor A, Salem and Pr, P, T,
Matthews for guidance and emecouragement,
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2 R Ho Dalitz, Progeedings of the 1958 Gemeve Conference, p. 187.
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