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1. INTRODUCTION 2. FORMALISM

e The effective form of matter Hamiltonian with scalar NSI cor-
rection can be written as,

Appear as a sub-dominant eflfect affecting the r-oscillations in
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With Mesp = (M 4 0M) where, 0M = > nfyfyag/m?b.

y+ — Yukawa coupling of the scalar mediator ¢ with the environmental
fermion f and y,3 — the coupling with v/'s.

The contribution 0 can be parameterized as,
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matter.

It introduces a contribution directly to the r-mass matrix in
the interaction Hamiltonian.

The linear scaling of the effects of scalar NSI (sNSI) with matter
density also motivates its exploration in LBL experiments.
We have explored the impact of off-diagonal sNSI and phases
on the CP-violation (CPV) sensitivities at DUNE.

We observe that the presence of off-diagonal sNNSI elements
(nas) can significantly affect the sensitivities.

The standard Hamiltonian can be written as,

where S, is a rescaling factor.

MM The effects of sNSI on numerically calculated r-oscillation
Hmatter = iy 4 2F + Vsr. (1) probabilities is explored by incorporating the effective Hamil-
tonian in the GLoBES Simulation framework.
3. EFFECTS OF SCALAR NSI ON PROBABILITIES 4. RESULTS
e Benchmark values of oscillation parameters used in the simulation. Impact on CP-Violation sensitivities at DUNE
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Figure 3: CPYV sensitivities at DUNE for 7.,, 7., & 7,-.
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e For 7.,, we observe an enhancement in the sensitivities. ¢,
can significantly alter the sensitivities depending on its value.

7., can deteriorate the CPV sensitivities. The phase ¢.. can
enhance or suppress the sensitivities as also seen for ¢.,.

 For 7,.,, we observe enhancement in P,. Non-zero ¢., phase » 7, also suppresses the sensitivities. Variation of sensitivities
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Figure 1: Impact on P, for 7n.,, n., & n,. with band ¢.s € [—7, 7.

can significantly modify the probabilities. due to ¢, is relatively small compared to ¢., and ¢...
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0cp constraining capability is affected in presence of sNSI.

CPYV sensitivities get significantly modified in presence of 7,53
e dcp is well constrained in presence of 7.,. For §ZF = 0°, we and corresponding phases ¢,5 at DUNE.

observe a relatively better constraint. We also explored potential degeneracies that may arise due to
o dcp is better constrained for |7,,| compared to || & |n.|. correlation among scalar NSI elements.

Figure 2: 0cp constraining capability at DUNE for n.,, 1., & 7,..
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