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Advances in high intensity beams have driven particle physics forward since the
inception of the field. State-of-the-art and next generation high intensity beams will
drive experiments searching for ultra-rare processes sensitive through quantum
corrections to new particle states far beyond the reach of direct production in foreseeable
beam colliders.  The recent discovery of the ultra-rare B-meson decay Bs->mumu with
a branching fraction of 3x10-9 for example has set stringent limits on new physics within
direct reach of the Large Hadron Collider. Today even in the context of the Higgs Boson
discovery, observation of finite neutrino masses is the only laboratory evidence of physics
beyond the Standard Model of particle physics. The tiny mass scale of neutrinos may
foretell and one day expose physics that connects quarks and leptons together at the
"Grand Unification” scale and may be the portal through which our world came to the
matter dominated state so different from conditions we expect in the early universe.
Here we describe how current and next generation proton accelerators can drive neutrino
and rare processes experiments that will deeply probe these and other questions central to
the field of particle physics.
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