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Abstract Key Results

This work 1nvestigates the sensitivity of future long baseline neutrino experiments, P2SO and
T2HKK, to long-range forces (LRF) [1]. It aims to evaluate their ability to constrain LRF
parameters, the impact of LRF on standard oscillation parameters, and their potential to limit

CPV, Hierarchy and Octant sensitivities:
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When neutrinos travel through Earth-matter, encounter a potential due to e, p, n present in 1t 25F —
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Figure 1. Neutrino interaction with matter. (Image courtesy: Ref. [2])

The long range potential is detined as below, for L. — L, and L, — L:
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The total Hamiltonian is now modified as:
Ve, [€V] x 1071% (true) Ver [€V] x 1071° (true) V,, [eV] x 1071° (true)

H v/v — Hyocuum £ Hatter £ H LRF (4)
Figure 4. Upper panels: CPV sensitivity, middle panels: hierarchy sesnsitivity and lower

diag(Veys —Vep, 0) for U(1)z,-rL, panels: octant sensitivity for all three cases of LRF.

Hprp = § diag(Ver, 0,—Ver)  for U(l)r.—1,, (5)
diag(0, Vr, =Viur) for U(l)LM_LT,

g-Mz parameter space:

Experimental Details 107>2p
10—23;
We used General Long Baseline Neutrino Experiments (GLoBES) package to simulate the results N
in P2SO (Protvino to Super-ORCA) and T2ZHKK (an alternative idea of Tokai to Hyper kamioka 10777
experiment) experiments. Values of oscillation parameters are taken from NuFit v5.2. b%; 10~ 25
10—26:
Exp P2S0O T2HKK _ : 5
Baseline 2595 km 1100 km 10727 — 3 -
Beam power | 4 x 10 POT | 27 x 10+ POT Lo-2sk I R A Y R RN R S R R R
Energy Peak 02_10 GGV O-3GCV 10 20 10 19 10 18 10 17 10—20 10—19 10—18 10—17 10—20 10—19 10—18 10—17
Run-Time (v : 7) 3 years: 3 years|2.5 years: 7.5 years Mz, [eV] Mz, [eV] Mz, [eV]
Table 1. Experimental characteristics ' ' g Figure 5. The allowed range for gauge coupling vs mass of gauge boson.
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Figure 2. Upper panel: P2SO exp., Lower P2SO (This work) |2.66 x 10727 2.48 x 102" 6.03 x 10~
panel: T2ZHKK exp. T2HKK (This work) | 7.47 x 107" 7.12 x 107°7/6.637 x 10~
T2HK [2] 1.30 x 107°°1.24 x 107%* 4.31 x 10"
DUNE [2] 8.55 x 10747/ 7.03 x 102" 2.59 x 10~
Bounds Obtained Table 3. Projected upper bound on g, from various long-baseline experiments.
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The bounds obtained for LRF potential are more constrained for P2SO experiment compared
— P250 I to T2ZHKK. In presence for LRF potential: The octant senstivity get increased for P2SO but

: T T2HRK decreases for T2ZHKK. The CPV sensitivity get decreased for both P2SO and T2ZHKK. The bounds
! | on the gauge coupling obtained for P2SO are better than T2HKK and among the three symmetries,
i //' //" the most stringent bound comes for L, — L.
S TV N R T R T T'—’zlg BT — —I—'Trgo' BT —
Ve, [€V] x 1071° (test) Ver [€V] x 1071° (test) V,, [eV] x 1071° (test) ACkhOWledgement

Figure 3. Bounds obtaioned for the value of long range potential. I would like to thank Prime Minister’s Research Fellowship for financial support.
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