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Motivation: Why DUNE needs PRISM

Physics Goals: measuring

Movable Near 
Detector  

DUNE-PRISM

Neutrino Oscillations need σ(E)

What DUNE-PRISM Solves

Why Now?
Statistical error is shrinking
→ model systematics will dominate.

Robust oscillation 
results

Systematics 
control 

• Shifts off-axis to scan multiple fluxes
• Data-driven constraints on σ(E)
• 𝜙 and 𝜎 effects separation
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The Big Picture

Input Flux: 

Flux Matching:
off-axis 
position

Event Rates:
MC
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Seems Easy Enough… Until the Degrees of Freedom Kick In

Target Definition ➢  Performing the Fit

➢ Binned values: Minimization

Erratic 
behaviour

Best choice?

Best fit 
possible
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Choose  𝜆 

➢ Focus on lower energies

Seems Easy Enough… Until the Degrees of Freedom Kick In

➢ Solution: regularization

↑ 𝜆  ↓ Uncertainty ↑ 𝜒2

𝜈 𝜈 
Importance 

function
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Results
AntineutrinosNeutrinos
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Detector (Un)Folding: The Part, They Don’t Warn You About

Response 
matrix

One for every off-axis 
position

MC 
events

Measured 
events

Forward Folding

Bright diagonal 

Unfolding

Off-diagonal 
→ smearing
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Conclusion and Future Work

Conclusion Future Work

DUNE-PRISM turns detector motion into a data-driven lens on σ(E)

➢ Off-axis motion separates flux from σ(E) 
effects

➢ Explore alternative unfolding 
methods (ML-based)

➢ Quantify how smearing & regularization 
affect observables

➢ Add realistic detector effects  
( inefficiencies, backgrounds)

➢ Regularization is needed for fit stability

➢ Forward folding uses response matrices 
to include detector smearing

➢ PRISM enables model-independent 
cross-section inputs
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