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Neutrino Oscillations Experiments

Neutrino f

flux

gg'l'”l"'l”'I"'I"'I"'I"

Neutrino Energy [GeV] ’ ’ Neu:rino Eénergy 8[GeV1]O
______ vV JN e a r S F a r
ERREEE T S Y DG LL L T
v Detector (... Detector



Cross Section - a key ingredient for oscillations

NI (B) [ a(EL)®(E,)P(E,|E,) Py (E,)dE,

events

Nevents(E,) — [a(E,)®(E)P(E,|E})dE],

F. Sanchez (@ NuPhys2015

The flux and cross section models are convoluted.

The cross section will not cancel out and 1s crucial for
extraction of the oscillation parameters.



Oscillations Require incoming E, Reconstruction
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Oscillations Require incoming E, Reconstruction
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Oscillations Require incoming E, Reconstruction
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Oscillations Require incoming E, Reconstruction
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Incoming neutrino Energy Reconstruction

Cherenkov detectors: Tracking detectors:

Assuming QE interaction Need good hadronic reconstruction

Using solely the final state lepton

2Me +2ME; — ml2
2(M — E; + |ki|cosB)

Eor = Eo=FE; + E};in + €

€ 1s the nucleon separation energy ~ 20 MeV



E. Reconstruction: Interaction Modeling

Ev= ZEoutgoing particles
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E. Reconstruction: Interaction Modeling

Ev= ZEoutgoing particles
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E. Reconstruction: Interaction Modeling

Ev= ZEoutgoing particles
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E. Reconstruction: Interaction Modeling

Ev = ZEoutgoing particles
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E. Reco Requires Interaction Modeling
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E. Reco Requires Interaction Modeling

| e L e O

El _ El’

14



15

VA Interaction Modelling

Neutrino event generators are used to simulate a vA 1nteraction

Among those:
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Nuclear Uncertainties are significant
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Nuclear Uncertainties are significant

Could lead to wrong
extraction of the
mixing parameters
due to incomplete
modelling of the
nuclear physics
involved.
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Next generation - High Precision Challenge

Simulation of oscillation effects
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WG2 Cross Section Focus
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WG2 Cross Section Focus

Models

Empirical
Models
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WG2 Cross Section Focus

Testing
models
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WG2 Cross Section Focus
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dependent
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WG2 Cross Section Goals

Experimental Cross section results

Theory mnput - new models

Generators strategies
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Goals

Experimental Cross section results _.,_ﬁ {3 @
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Theory mnput - new models
5 theory input talks Including plenary about tensions between models

Generators strategies

3 talks Including plenary about status and comparison between models
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Goals

Experimental Cross section results V®OVA ,I_ﬁz\
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15 experiments updates $\
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Theory mnput - new models
5 theory input talks Including plenary about tensions between models
Generators strategies

2 talks Including plenaries about status and comparison between models

External constraints

2 talks Including plenary about &Z]/

Engagement with oscillation physics

2 jOint sessions with 10 talks Also focuses on detector technologies
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Thank you




