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Large underground, liquid based detectors for astro-particle physics in Europe

Figure 4. Isoplot for the upper bounds on the total proton lifetime in years in
the Majorana neutrino case in the MX–αGUT plane. The value of the unifying
coupling constant is varied from 1/60 to 1/10. The conventional values for MX

and αGUT in SUSY GUTs are marked with thick lines. The experimentally
excluded region is given in black. Reprinted figure with permission from [42].

Table 3. Summary of several predictions for the proton partial lifetimes (years).
References for the different models are: (1) [43], (2) [44, 45], (3) [46], (4) [47]–[50],
(5) [51]–[54], (6) [55], (7) [56], (8) [57].

Model Decay modes Prediction References

Georgi–Glashow model — ruled out [1]
Minimal realistic
non-SUSY SU(5)

All channels τupper
p = 1.4 × 1036 [2]

Two step non-SUSY SO(10) p → e+π0 ≈1033−38 [3]
Minimal SUSY SU(5) p → ν̄K+ ≈1032−34 [4]
SUSY SO(10)
with 10H , and
126H

p → ν̄K+ ≈1033−36 [5]

M-theory (G2) p → e+π0 ≈1033−37 [6]
SU(5) with 24F p → π0e+ ≈1035−36 [7]
Renormalizable adjoint SU(5) p → π0e+ ≈1035−36 [8]

detection threshold, and excellent background discrimination, should yield large signal
over background ratio for many of the possible proton decay modes, hence allowing
reaching partial lifetime sensitivities in the range of 1034–1035 yr for exposures up to
1000 kton yr. This can often be accomplished in quasi-background-free conditions optimal
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