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e NMINERVA EXPERIMESEE

MINERVA is a
scintillator-based
neutrino detector that
ran from 2009-2019 with
the primary goal of
measuring neutrino
Interaction cross
sections
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Events per 0.25 GeV

DUN

FHINERVA MOTIVATICIS

Osclllation experiments like DUNE are working on a bunch of cool stuff — e.g.

searching for CP violation by neutrinos and Beyond-the-Standard model physics

Ve appearance spectra (DUNE TDR)
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= will do all of this by detecting interactions.
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NEU IRINO INTERACTIONS
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Neutrinos usually interact with

Utrons In our detectors.

- (and

ots of other

experiments) we need models of
v neutrino interactions with nucleons.
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Untangling nuclear effects i1s one of MINERVA's primary goals




MINERVA AND NUCLE
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OEPENDENCE: Vp CO O
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MINERVA has measured this

Drocess on five mateglals e
versus many different variables

Including a two-dimensional
Cross section versus muon

transverse and longrtudinal

Mmomentum

MINERVA's GENIE-basead

simulation under predicts the
data on Iron In nearly all bins
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OEPENDENCE: Vp CO O
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* Double ratios of cross
section on various
targets to cross section
on scintillator minimize
systematic uncertainties

* Previous trend holds —

model performs
increasingly poorly for
neavier nuclel




OEPENDENCE: Vp CO O
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nucleon scattering



OPPENDENCE: Vp OO
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Vu CC 0PI ON HYDROGEN

» Measurements across many materials 1s the next best thing to measurements on free

—RVA has free nucleons — the hydrogen in our CHifracass
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neutron-induced proton
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Event Rate/degree

Vu CC 0PI ON HYDROGEN

Nature 614, 48-53 (2023
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Vu CC 0PI ON HYDROGEN

Nature 614, 48-53 (2023)
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i MORE FROM [HE FAST T,

Phys.Rev.D 107 (2023) 1, 012001
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* [Low hadronic recoll
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» Quasl-elastic
» 3D vs transverse kinematic imbalance variables And morel
* Nu/Antinu ratios

* Neutron tagging Also: MINERVA has produced a

data preservation product that will

enable mining MINERVA data into
the [DUINE e

* |Interactions with 2+ neutrons
« Electron neutrinos and klectron antineutrinos

* Interactions with charged pions ’m.tps:/ / git_hub.cort{
MinervabExpt/MA
* |nelastic .
- Many Deep Inelastic Scattering (DIS) results tps.//arxiv.org/abs/
 Also Shallow Inelastic Scattering (5/5) 2002.04548

* |nteractions on Helium


https://github.com/MinervaExpt/MAT
https://github.com/MinervaExpt/MAT
https://arxiv.org/abs/2009.04548
https://arxiv.org/abs/2009.04548
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This document was prepared by members of the MINERVA Collaboration using the resources of
the Fermi National Accelerator Laboratory (Fermilab), a U.S. Department of Energy, Office of
Science, HEP User Facility. Fermilab is managed by Fermi Research Alliance, LLC (FRA),
acting under Contract No. DE-AC02-07CH11359. These resources included support for the
MINERVA construction project, and support for construction also was granted by the United
States National Science Foundation under Award No. PHY-0619727 and by the University of
Rochester.
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