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If we saw proton decay, how could we pin down the underlying model?
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Just a handful of two-body decays generically dominate
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Decays predicted by operators are fixed by symmetries
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Some two-body decays proceed through dimension-/ LEFT operators
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We use a ladder of EFTs to calculate decay rates
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Some LEFT operators are only generated above dimension-/
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We calculate decay rates using BxPT oL e an T
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First-time calculation of dim-/ nucleon decay
rates using the chiral-Lagrangian method
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We package the decay rates into numerical matrices that are available online
https://zenodo.org/records/12664776
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Running can lead to large enhancements in the limits derived
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The effect Is milder at dimension 7/ because of an accidental cancellation
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Pairs of non-zero Wilson coefficients show how different decay modes provide
complementary constraints
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Several positive signals may allow us to exclude or determine if a single operator
dominates

Recall 15% uncertainty in a,f3!
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Example UV model shows flavour is important

Introduce scalar LO and vector-like fermion

0~ 3,1, 0/+00 ~(@3,2,-)

Model generates two d = '/ operators at tree
level
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Example UV model shows flavour is important

Introduce scalar LO and vector-like fermion

0 ~3,1,3) 0 +0]~@32,<

Model generates two d = 7 operators at tree
level
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Conclusions

» Depending on symmetries, dominant contributions from eitherd =6 (B— L =0)ord =7 (B — L = 2)

 RG corrections are important, limits enhanced by up to factor of 2.3

« Complementary constraints exclude flat directions

e Several positive signals may allow us to determine the origin of baryon-number violation

e Caution: Uncertainty on hadronic inputs is large
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Name Operator

Permutation symmetry

Dimension 6
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We match onto the BXPT using operator symmetries
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RGEs
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Limits compatible with gauge-coupling unification at the «,, a5 crossing for
c> 1072
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