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Experiments on ¥ -~ K production on hydrogen for pion incident

energies. around 1 BeV seem to indicate that: 1,2

Vo, + /o = vZa, (1)

o+

where:

G,— T, +p —> K++Z+
O,— T_+p — K°+Zo
o — "_+p — K_,_"'Zm

Isotopie spin analysis would predict only an inequality whereas

experiments seem to show an equality in (1).

# To be published in Il Nuovo Cimento.
*# This work was supported in part by the Conselho Nacional de Pesquisas, Brazil.
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The general amplitude w+ N-—K+2X can be expressed as

(N AT.T+ 1iBT. 7AT X). (2)

In perturbation caleculations A and B are real. Thus the experi
ments results can be understood in the form that the non-i-spin=-flip
amplitude Ax O and only the i-spin-flip amplitu&e B contributes to

the prodﬁction process at these energies.
If Ao ¥ 0 we have even a more constringent relation there (1):
o,» 6_~ 1/2 0. (3)
Relation (%) 1s indeed favored by the experimental results® (Fig. 1).

In the following we try to find the implications of this result on
the basis of simple perturbation ideas.

Assuming even A~-Y and K- parities we have three graphs given

in Fig. 2.

These give
EKsN ENNr ERAN EAsm
An | —— s 5.,
Py o P Py + Dy
(4)
Exsn SNNmw ERsN Eserr
Br | e 2 meee———— 5,

where p's are the corresponding 4-momentum and we have neglected
A= ¥ mass difference. For the energy region considered pZ + P /

Py » Pp 2/3. Thus we may conclude that

ExeN , Eaxm
€KAN. ENNT

(5)
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It is interesting to mention that relation (5) corresponds to

Gell-Mann's D=coupling in the unitary theory3 as:
Bxew = = Y3 Exan b Eazr = 243 ey -

The angular distribution is however roughly isotropic.

In addition to the three graphs of Fig. 2 there is a fourth

* 4
graph (Fig. 3), with a X exchange

which contributes to both amplji
tudes A as well as B. If spin of K* i1s unity or it K* is scaiér
this will lead (as for K - A productions) to a forward peaking of
K-mesons. This type of peaking does seem to show itsélf for a
KZ-production only at higher energies { > 1.3 BeVE™®). This seems
to indicate that NZK* conpling is energy dependent and our neglect

of this around 1 BeV may be justified.

When A -3 parity is odd and K=-7 even the experimental
relation (1) can be obtained only if the K* graph 1ls no longer neg-
lected. The relations of coupling constant are not any more simple.
The angular distribution of K's may now be peaked backwards at
E%_z 1 BeV the forward peak due to the K* graph becoming important
at higher energies, as indicated by the experimental resglts.l’z’5

We wish to thank Professor R. G. Sachs for the hospitality of

the Summer Institute for Theoretical Physiecs.
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Fig. 1 - Angular distributions inm, .I‘p —>K + ¥ reactions at 1.08 BeV (lab.).
The ¥, cross section is divided by 2.
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Fig. 2 -

(3)

Feynman diagrams for £ production.

Fig. 3 = Diagram for Y. production with intermediate K*.



