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V. Telegdi:

“The F-G theory is no F…G…”
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Abstract. We examine various reactions in which one might search for no + e'e- ; apart 
from the problem of the low branching ratio, the most serious observational difficulties 
arise from the competition of intermediate virtual photon states of close to the pion mass. 
We show that the obvious choice of n-p + non at threshold is an unfavourable pion source 
but that the same reaction in the A(1236) resonance region seems currently to offer the best 
opportunity; we analyse it in detail. K+ + n'no seems the most hopeful alternative. 

I. Introduction 

Rare leptonic decay modes of the neutral pseudoscalar mesons are of great interest 
because of the information they may reveal about neutral currents (see eg Marshak et a1 
1969) and, more recently, the possibility of new CP violating channels of K decay (Clark 
et al 1971, Carithers et al 1973, Gjesdal et a1 1973). Much experimental evidence has 
been compiled for K -, 1'1- (Clark et a1 1971, Carithers et a1 1973, Gjesdal et a1 1973, 
see Particle Data Group 1973 for a critical comparison and earlier references) and there 
have been two experiments on q -+ p ' p -  (Hyams et a1 1969, Wehmann et a1 1968). How- 
ever, no one has observed R + e'e-. 

From angular momentum, C and P conservation alone, the rate for direct lepton- 
pair decays of 0-  particles can be shown to be proportional to the square of the lepton 
mass. As a result, electron-positron pair decays are considerably more difficult to 
observe than the muon mode. Since no + p'p- is impossible, the lepton-pair mode of 
pion decay is particularly rare, so a high no flux is required. To reduce background, an 
experiment should also identify and momentum analyse the lepton pair so as to recon- 
struct the no mass. Kinematically indistinguishable background can arise from other 
no decay modes, eg no + ye'e- or from ,processes competing with no production, 
particularly photoemission. Section 2 shows that the former is negligible, evaluates the 
latter for various incident beams and selects the optimal reaction among those considered. 
Section 3 analyses this reaction in detail. 
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Why  π→e/π→μ is so small
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