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THE SHORT BASELINE NEUTRINO PROGRAM AT FERMILAB

* Three Liquid Argon Time Projection Chamber (LArTPC) detectors located along
the Booster Neutrino Beamline (BNB).

Aims:

* Resolving the question of the existence of sterile neutrinos, searching in the eV-mass scale, along with other
BSM searches.

* Studying neutrino-Argon interactions at the GeV energy scale, leading cross-section measurements

e Developing LArTPCs technology.
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NEUTRINO BEAM: BNB AND FLUX
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NEUTRINO BEAM: BNB AND FLUX

1o SBND Neutrino Flux at TPC Front Face
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NEUTRINO INTERAGTIONS
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NEUTRINO INTERAGTION MODES T
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DETEGTING NEUTRINOS: LARTPGS

Sense Wires
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DETEGTING NEUTRINOS: LARTPGS

"| LiquidArgonTPC
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DETEGTING NEUTRINOS: LARTPGS
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SBND DETECTOR: OFF-AXIS ANGLES

SBND i
sees neutrinos from several off-axis angles (OAAs)
View from the to
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SBND DETECTOR: OFF-AKIS ANGLES
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SBNn PI“SM Precision Reaction Independent Spectrum Measurement

The v energy distribution is affected by the off-axis position. The neutrino flux was studied
in each of the OAA regions, considering neutrinos’ energy and associated leptons’ momentum
and scattering angles.
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WHAT CAN WE IMPROVE?

(P. Abratenko et al. (MicroBooNE Collaboration)
Phys. Rev. Lett. 125, 201803)
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SBND PRISM: MOMENTUM AND SCATTERING ANGLE

Leptons’ Scattering Angle Distributions
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SBND PRISM: MOMENTUM AND SCATTERING ANGLE

Leptons’ Scattering Angle Distributions
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SBND PRISM: MOMENTUM AND SCATTERING ANGLE

Leptons’ Momentum Distributions
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SBND PRISM: MOMENTUM AND SCATTERING ANGLE

Total Distributions (full cos® range):
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SBND PRISM: MOMENTUM AND SCATTERING ANGLE

Muon Momentum
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SBND PRISM: MOMENTUM AND SCATTERING ANGLE

Muon Momentum
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This means that measurement’s sensitivity grows

in this region, which would remain unexplored
without PRISM.

Slicing in OAAs can be important to understand this
behavior, which is strictly linked to physics.
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Thank You!
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