Expanding NSI searches at NOvVA
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Far detector:
Fermilab NOVA Ash River MN

The NUMI Off-axis v.-Appearance Experiment
» Long-baseline neutrino oscillations NOVA 3B Event Display
> Two off-axis detectors:
= Near Detector— 1 km from source
= Far Detector — 810 km from source
» Tracking calorimeters allowing 3D
event reconstruction

v. Candidate

» Measures three-flavor oscillation
parameters

» Beam of muon (anti)-neutrinos

» Searches of new physics like Non-
Standard Interactions

Non-Standard Interactions

The presence of NSI modifies the Hamiltonian by including
effective parameters
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[Measures the ] New CP-violation
strength of the NSI phase

Impact of the NSI phase J., on the ne appearance at the NOvA
baseline
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This poster was prepared by the NOVA Collaboration using the resources of the Fermi National Accelerator Laboratory (Fermilab), a U.S. Department of Energy, Office of
Science, Office of High Energy Physics HEP User Facility. Fermilab is managed by Fermi Forward Discovery Group, LL.C, acting under Contract No. 89243024CSC000002.
This material is based upon work supported by the U.S. Department of Energy, Office of Science, Office of High Energy Physics (HEP).
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Expected Sensitivity
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NOvVA 90% CL sensitivity for |g,, | VS. O¢cp + 0¢y
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-==« NOVA NSI Data Limits (PRL133 2024)

= NOvA Projected Sensitivity
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IceCube, b, =0 (PRD104 2021) IceCube, 6, =0 (PRD104 2021)
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At g, best fit point (Asimov EMu) [1].

NOVA 90% CL sensitivity for €,, VS. Oqp + 0,y
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IceCube, 6, =0 (PRD104 2021) :
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At ¢, best fit point (Asimov ETau) [1].

NOVA 90% CL expected sensitivity points to stronger constraints on
the NSI parameters, reducing the large-|¢,..| allowed region and
excluding some of the regions allowed by the IceCube results (obtained
with fixed §.p = 0) [3].

Parameter (AsimovEMu)
Am3, (107° eV ?)

sin” 63 There is more to see!
Bayesian MCMC study of NSI by

Xiaovan, Poster No. 309

Parameter (AsimovETau)

sin? 03 By Gavin, Poster No. 420
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NSI as seen by NOVA

Our previous results as reported in [1].
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NOVA 90% CL allowed regions for two
NSI parameters spaces

The News and Upgrades

Additional neutrino data [2]:
From 13.6 x 1020 POT to 26.6 x 10%° POT

New v, Low-energy sample [2]:
Covering the 0.5 to 1.5 GeV energy
range
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NOVA oscillation analysis [2], upgrades
Updated simulation
Improved systematic uncertainties
Reoptimized energy
reconstruction and event
selection.

FERMILAB-POSTER-26-0049-PPD

;
o

B . ' I Oo"e b
Universidad @y
/7 % - N v 4 f

del Atlantico 4.6,;

VIGILADA MINEDUCACION | @‘ ;



	Slide 1

