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Neutrino oscillation

Neutrino mass

Dirac vs. Majorana nature

Flavor structure

Mass origin

Matter-antimatter asymmetry
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Theme: theory supporting
experimental efforts



Neutrino
oscillation



Global Fits of Three Flavor Oscillation

Parameter Ordering Best fit 1o range
dm?/107° eV? NO, IO 7.36 721 =752
sin? 015/10~ NO, IO 3.03 290316 '@
|Am?|/1072 eV? NO 2.485 2.454 — 2.508
10 2.455 2.430 — 2.485
sin® 013/1072 NO 2:23 2.17 — 2.30
10 2.23 2.17 - 2.29
sin® 023 /107" NO 4.55 4.40 - 4.73
10 5.69 5.48 — 5.82
§/m NO 1.24 1.11 — 1.42 No
10 1.52 1.37 — 1.66
AX oo IO-NO +6.5

LBL Acc + Solar + KamLAND + SBL Reactors + Atmos
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Sub-GeV Atmospheric Neutrinos

Sub — GeV Atmospheric Neutrinos

= Joint fit

— CC—-1pir
TSI — CC=2pix
w— CC—0p0x
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Normal Ordering
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* Oscillation physics
 Earth tomography
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Luminosity [10°1 erg/s]

Supernova Neutrinos
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Assess theory
uncertainties

Compare to 87A
data
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Achilles: A CHIcago Land Lepton Event Simulator

Project goals:

* Theory driven
* Develop modular neutrino event generator
* Provide automated BSM calculations

» Evaluate theory uncertainties
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Lattice Form Factors

Meyer, Walker-Loud, and Wilkinson, 2201.01839
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 Systematics for MiniBooNE Excess

Brdar & Kopp, 2109.08157
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New Physics



Understanding MicroBooNE Results

Events/100 MeV
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Denton, Gehrlein, Pestes, 2008.01110
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de Gouvéa, Sanchez, Kelly, 2204.09130
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Conclusions

Many theory activities aiming to support experimental program
Oscillation program — new sources, astrophysics
Understanding neutrino-nucleus cross sections

Exploring new physics
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