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From the wvarious ongoing searéhes for proton decay (Kolar Goldfislde,
Nusex, IMB, Kamiokande and HPW experiments) about twenty “candidata events" for
proton decay have so far been reported. HNevertheless, definite evidence for
proton decay has not been claimed. Why? There are two main reasnns:

1. For any particular candidate event we cannot exclude thé possibility
that it is due to thke interaction of an atomospheric neutrino.

2. Because of the limited resolution of existing detectors each candidate
event can usually not be interpreted as a definite "candidate decay branch". 1If
we consider only decay branches in which no'neutrino is emitted, the
ambiguities in interpretation lead to nearly as many candidate decay branches as
there are candidate events.

Thus, only consistency, pood statistics and reproducibility of some
candidate decay branches could be considered defin}te evidence of proten decay.l
e can already say that for most two-body branches the partial lifetime is
> 1031y. Since the present detectors, including improvements in progress, as
well as new detecters under construction, are sensitive only to partial decay
tines < 1033y, one can hope to decide in the next few years whether or not
proton decay takes place within this window of spportunity (1031~ID33y). The
winimal SU{5) theory which predicts the lifetime for tne branch p + e* + 20 is
contradicted by our Horkz; more recently this has also been confirmed by
Kamiokande. Ewvén if certain refinements are taken into account SU{5) does not

look hopeful unless there is "new physics"B.

Table I shows our results for 204 live days of observation with po neutrino
background subtracted in the calculation of 1lifetime limits.

Much attention has been paid to the candidate branch p + u+ + Kp, brcause
it would be compatible with expectations from supersymmetric theory. Recently,

Campbell, Ellis and Nanopolous“ have shown that in supersymmetric theories the
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ratio (n + nxo)!(p + uk9) is > 1 and can be as high as ~ 19%, depending on
assumptions about the Higgs sector. If some of the p + p + X candidutes should
correspond to real proton decay, we can exclude some formulations of
supersymmetric theories, since we {ind cnly # comparable number of candidate
branches p + u¥ + XY and n + v + K",
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