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The challenge
DUNE is the flagship experiment of the high-energy physics program

Neutrino-nucleus cross-section systematics, despite being mitigated by the near 
detector, require a level of understanding beyond the state of the art;


DUNE will be sensitive to a broad range of energies, characterized by different 
reaction mechanisms involving both nucleon and nuclear dynamics;

DUNE



Current status
PHENO/EXP 
• Current uncertainties on neutrino-oscillation parameters 3—5% except δCP


• No clearcut interpretation of potential BSM signals (LSND and MiniBooNE)

• BSM: neutrino-experiments competitive/complementary with LHC?  

NUCLEAR MANY-BODY 
• Generators rely on simplified and not fully-consistent models 

• Microscopic approaches limited to inclusive quasi-elastic processes in light nuclei 

• How to simultaneously account for relativistic effects and nuclear correlations?

• Applicability of nuclear EFTs at high values of energy and momentum transfer?

QCD 
• Ongoing LQCD calculations of single-nucleon form factors

• Unclear transition between the hadronic and the partonic degrees of freedom



Goals
PHENO/EXP 
• With future experiments (including DUNE) we aim at few-percent precision for δCP.

• Precision neutrino physics will enable a richer BSM program

• Novel searches capitalizing on LArTPC technology

• Robust assessment of BSM signals 

NUCLEAR MANY-BODY 
• Microscopic approaches to describe the initial state of 40Ar

• Develop relativistic models with controlled approximations

• Fruitful interplay with LQCD (one- and two-nucleon amplitudes)

QCD 
• LQCD calculations of transition form factors to multi-body final states

• Full understanding of the shallow inelastic scattering region

GENERATORS 
• Timely, consistent, and user-friendly implementation in event generators



Near Future Concrete Plans

Create a Short Public Document which:

- Defines what is needed from NP and HEP theory in order to guarantee we can 
fully exploit the near-future and future neutrino oscillation experimental program: 
Neutrino-Nucleus Scattering!

- Where are we? What has been accomplished in the last few years?   

- Where do we want to go and how to we get there? Priorities. 

- Which tools do we have? Which tools do we need to develop?

- Time-scales? What do we need when?


