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Why study fundamental physics with HE cosmic ν?

 1    They have the highest energies (PeV–EeV–ZeV)
       ↦ Probe physics at new energy scales

 2    They have the longest baselines (~Gpc)
       ↦ Tiny effects can accumulate and become observable

 3    Neutrinos are weakly interacting
       ↦ New effects may stand out more clearly

 4    Neutrinos have a unique quantum number: flavor
       ↦ Powerful probe of neutrino physics (and astrophysics)
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New ground (this LoI)OverlapComplementarity
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Sample questions with high reward yield

▸ How do neutrino cross sections behave at high energies?

▸ How do neutrino flavors mix at high energies?

▸ Are there new fundamental symmetries of Nature?

▸ Are neutrinos stable?

▸ What can neutrino telescopes say about dark matter?

▸ Are there hidden neutrino interactions with cosmic backgrounds?

▸ What is the origin of the anomalous ANITA EeV events?

▸ ...



Provide a work plan for high-energy cosmic neutrino physics for the next decade that maximizes 
chances of discovery and progress

Main goal of the LoI

 ▸ Define target sensitivities: energy, direction, etc.
 ▸ Exploit multi-messenger connections
 ▸ Identify synergies with lower energies 

Complementary goals

 ▸ LoI in progress
 ▸ Will submit a contributed paper later
 ▸ Overlaps with:

    ▸ Energy Frontier (EF09)
    ▸ Neutrino Physics Frontier (NF03, NF04, NF05, NF06, NF10)
    ▸ Theory Frontier (TF09, TF11) 
 ▸ Working group: 

    ▸ ~30 theorists and experimentalists 
    ▸ Junior + senior scientists
    ▸ Some co-authors of Astro2020 counterpart on this topic
 

Status and plan

M. Ackermann et al., Astro2020 Decadal Survey (1903.04333)
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