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Abstract

The author describes his work on the muon capture by light nuclei through the interaction of muons

with protons via a virtual pion exchange. Although the resulting capture rate was an order of magnitude

slower than the experimental available data, the calculation showed that the pion exchange between

muons and protons gives rise to an induced weak pseudoscalar coupling which has to be added to the

Feynman-Gell-Mann-Sudarshan-Marshak V-A interaction.
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I spent the academic year 1956-1957 at the California Institute of Technology, Pasa-

dena as a Science Research Fellow invited by Richard P. Feynman. We had previously

worked together when Feynman was a Visiting Professor at the Centro Brasileiro de Pes-

quisas F��sicas, Rio de Janeiro, during his sabbatical year 1951-1952 and in the Summer

of 1953.

At Caltech I had the priviledge of having several hours of discussion with him every

week besides enlightning conversations with Murray Gell-Mann and B. Stech. Among

the topics which were examined was the failure of Yukawa's attempt at describing the

nuclear beta decay by means of the strong coupling of pions to the nucleus and their weak

coupling with leptons. The fact that the electron decay of pions was not observed was

the reason of this failure so that the nuclear beta decay was to be regarded as a result of

the Fermi interaction between the nucleon and the electron-neutrino �elds.

As, however, the muon-decay of pions was well established, it would be of interest to

investigate whether the muon-capture by protons could be described by the interaction of

muons with nucleons through the intermediate pion �eld. This mechanism could not be

discarded and its calculation would have to be compared to the adopted Fermi interaction.

Previous evaluations had not been successful in view of the lack of precise knowledge of

the pion-nucleon vertex. In 1956 there appeared a paper by G.F. Chew and F.E. Low

which developed a cut-o� meson theory for describing low-energy pion-nucleon scattering

and which gave a reliable value for the strong pion-nucleon coupling constant, the proton

being described by an extended source function u(x).

Although the result for the capture rate was found to be about 20 times slower as com-

pared to the available experimental data at that time, the importance of my calculation1

was the establishment of a strong interaction e�ect on the weak process so that the virtual

pion exchange between the incoming muon and proton gave rise to an induced weak pseu-

doscalar interaction. This has to be added to the Feynman-Gell-Mann V-A interaction.

The well-known Puppi-Tiomno-Wheeler Triangle has now to be replaced by that in-

dicated in Fig. 1.
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This result has been taken up and further developed by Lincoln Walfenstein2 of whom

I include the reference to a paper3 he wrote for my 70 year { Festschrift in 1988. In annex

are transcribed the �rst few pages of papers 1 and 3.
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