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Neutrinos as a Unique Probe: 107 — 10728 cm

e Particle Physics
—v N, pN, eN scattering: existence/ prop-
erties of quarks, QCD
— Weak decays (n — pe P, = — e v,1%,):
Fermi theory, parity violation. mixing
— Neutral current, Z-pole, atomic parity:
electroweak unification, field theory, my:
severe constraint on physics to TeV scale
— Neutrino mass: constraint on TeV physics,
grand unification, superstrings
e Astrophysics/Cosmology

— Core of Sun

— Supernova dynamiecs

-~ Atmospheric neutrinos (cosmic rays)

— AGNs, cosmic rays, violent events, GRB

— Large scale structure (dark matter)

— Nucleosynthesis (big bang - small A; stel-
lar - to iron; supernova - large N)

- Barvogenesis

— Simultaneous probes of v and astrophysics
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Up-Down Simmetry does not imply isotropy:
V., cource(0400) o< 12(0)/cosO

emission

need for 2 necessary ingredients:
1) 3D cale with the whole spherical geometry of earth
2) consider the <0, 2># 0 [after particle production, decay and transport]

= FEnhancement of flux on the horizontal direction
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3-v Atmospheric Neutrino Oscillation Parameters
Update of M.C.G-G, M. Maltoni, C. Pefia-Garay, J. Valle, PRD63 (2001)
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3—-v Combined Analysis

Effect of Reactor + Atmospheric Data in Solar Regions
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