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Scalar Non-Standard Interaction

SNSI appears as medium-dependent correction to v-mass matrix:
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CPYV sensitivity at DUNE

® Positive (negative) 7., enhances
(suppresses) oscillation
probability.

® CP violation sensitivity mostly
gotv enhanced (suppressed) in
the presence of 7,,.

® Presence of off-diagonal 7,
suppresses Pue. ¢eu has
significant impact.

® Enhancement in sensitivity if

SNSI phase ¢, is fixed at —90°.

A. Medhi et al., JHEP 06 (2022) 129
A Medhi et al., JHEP 01 (2023) 079
A. Sarker et. al., arXiVv:2406.15307

, L = 1300 km, 8, = -m12, 6,747, NH —n, (True) =0 DUNE
’ 0+ _
—1,,=0(Sl case) —n,, (True)=0.1
02) —n, =01 —n,, (True)=0.2
—n, =02 B0 s (True) = -0.1
e
¢ 015 —n, =03 ﬁ n,, (True) =-0.2
-, =01 glo—
0. = neei-OZ 5
-e =03 sf N e\
0.05) aae
glzztiril DN V /SN SLUIL LN
: T 150 100 50 0 50 100 150
E [GeV] 8¢p (True) [in deg.]
02 30
L =1300km, 5, =212, 8, =47, NO — st m=0eV
95E Il = 0.05, 4, = ~90
015 — o =0(8) [ty = 0.05, 00, € [~180°, 1807
X "
—,= 0.1 ~ 20p
2 9, €lna] 1
a0 o € L Qb
10F
0.05] .
50
5
37
| 0 | \ L | |
Y 2 8 10 ~150 -100 -50 50 100 150

dcp (True) [°]

4/10



MO Sensitivity at DUNE

® DUNE baseline can
distinguish NO and 10
in the standard
scenario.

® Presence of 1., widens
the separation.

e For true NO, positive
(negative) 7., enhance
(suppress) MO
sensitivities.
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Absolute Mass Dependence of SNSI

® With increase in the strength of
SNSI parameter dependency on
the neutrino masses becomes
more prominent for both NO
and IO.

® NO: my constrained at 3o~ for
positive and negative 7, 7 ;
weak for 1,,.

® [O: Constraints at 20 for for
positive and negative 17, Nrr;
Nee Weaker.
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Lorentz Invariance Violation

¢ LIV introduces new effects in neutrino oscillations, beyond the Standard Model.

® The effective Hamiltonian including Lorentz Invariance Violation (LIV) contributions is given by:

Heff = Hyacuum + Himatter + HLiv
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where:

® o5 (= lagple'?*) are the CPT-violating LIV terms.

® Cop (= |cqple’®#) are the CPT-conserving LIV terms.
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CPYV Sensitivity in Presence of LIV
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® Presence of a,, shows an improvement in the sensitivity for the entire 6cp range.
Significant impact of @,,,.

® For a,r, a,r; the effect on sensitivity is nominal when ¢z = 0°.

A. SarkKer, et. al., EPJC 83 (2023) 592

8/10



Research Interests:
® Neutrino physics
® Detector Simulation & Instrumentation
® Cosmic rays & Extensive Air Showers
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HEP Experiments

Possible Future Contribution to DUNE

® Further exploration of new physics
effects

® Detector simulation (GEANT4) &
instrumentation

® Data Analysis, ML for reconstruction
and physics studies
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