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Future Experimental n
Physics
A Goal:

A Extract ' oscillation parameters

A Implications

A Leptogenesis, cross sections, T production,
BSM, Non - Standard Interactions

A Challenges
A Broadband ' spectra
A Unknown initial ’ energy
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Water Cherenkov
Detectors

ASuper & Hyper -Ka mi o k a

technology
AWell understood, battle  tested &
AHuge masses, statistic S

AOxygen as nuclear target
AfiSi mpl ed symmetr

AReconstruct particle
momenta from Cherenkov
rngs

A High proton thresholds




Liquid Argon Time Projection Chambers

ADUNEG® technology
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Alonization of LAr for

track reconstruction
A Low proton
thresholds
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Khachatryan, M., Papadopoulou, A., Ashkenazi, A. et al. Nature 53% A6&021)

Adapted from A. Ashkenazi and A. Papadopoulou


https://www.nature.com/articles/s41586-021-04046-5#Abs1

How do we measure osclillation parameters?

Measure ' Interaction counts I n our det ect or s é

Must use an Interaction model to deconvolve the ' flux
0 (O h) E (O M),(O )Y(O hO )QO
measured " flux interaction model

Near detector

Required! - - ... constraint
QB (Ov)® v o (OV)B (O M

8 Oscillation
parameters!

Nature 599, 568570 (2021)
Phys. Rev. D 91, 072010 (2015)

Adapted from A. Ashkenazi and A. Papadopoulou



https://www.nature.com/articles/s41586-021-04046-5#Abs1
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.91.072010

Adapted from A. Papadopoulc

Implications
of
Mismodeling

AlLeads to

misreconstruction
Generate w/GiBUU, Reconstruct with GiBUU

AMisinterpretations
of experimental

results!
A Bad oscillation True /
input

parameters _
A Fake systematic point

effects? |=
A New physics?

Phys. Rev. D 89, 073015 (2014)




