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Lorentz Invariance Violation (LIV) is a Planck-scale (Mp ~ 10'°
GeV) effect that can be studied at low energies using the so-called
Standard Model Extension Lagrangian given by,
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M, — Planck-mass (10" GeV)
k =0 — CPT-conserving LIV parameters

k =1 — CPT-violating LIV parameters
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We probe the time-like components (1, v = 0) of both the
CPT-violating and CPT-conserving LIV parameters with
standalone DUNE, Hyper-K, and their combination.

(ag) af = Aaf

(Cgo)ocﬁ = Cyp

[ag 6 Vo Y PL g — ich W Yu OV PL wﬁ] +he.

Constraining Lorentz Invariance Violation with
Future Long-Baseline Experiments

Sanjib Kumar Agarwalla®®¢, Sudipta Das®", Sadashiv Sahoo®®, Pragyanprasu Swain®

b

| 0 0 0 1 0 O
Hgr=5=U | 0 Am3; 0 |U'+V2GpN.[ O 0 0
0 0 Amj 0 0 O
Hyac HSI
dee  dey  det 4 Cee Ceu  Cer
S X
| Gew Awn Aur | = B Cou Cup Cus
Qr Ay Arg Cer  Cur  Crt
CPT —violating CPT —conserving
Hy v

Py (SI), Py, (SI) — probabilities in presence of the standard interactions only.
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Neutrino oscillation probability in the presence of LIV
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Introduction Neutrino propagation with L1V
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* Appearance probability 1s atfected maximally by a.y (c.u) followed by a.r (cer)

* ayz (cyr) 1mpacts the appearance probability marginally compared to a.y (con) and dez (cer)

e The effects of LIV phases are significant in DUNE compared to Hyper-K
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* ayr (cyr) mostly atfects the disappearance probability
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Complementarity between DUNE
and Hyper-K s crucial in removing

* The eftects of c,p are opposite in comparison to those of ag

 Hyper-K is almost blind to the CPT-conserving LIV parameters
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DUNE | Hyper-K | DUNE+Hyper-K | T2K+NOvA
tep| [107% GeV] | < 1.0 | < 5.15 < 0.32 < 6.1
aer| (10723 GeV] | < 1.05 | < 5.3 < 0.55 <70
aur| [107% GeV] | < 1.26 | < 5.5 <11 < 8.3
Cep| [10724] <0.66 | < 17.1 < 0.64 < 11.0
Cer| [10724 < 1.65 | <711 < 1.49 < 37.5
Cur| (10724 <097 | <424 < 0.95 < 29.0
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e Due to longer baseline and access to multi-GeV energies, DUNE has a better reach in probing both
CPT-violating and CPT-conserving LIV parameters

e Hyper-K, which mostly deals with sub-GeV neutrinos, 1s almost insensitive to the CPT-conserving
LIV parameters

e The degeneracy between 6,3, Ocp, and the LIV phases lead to the deterioration of the bounds for
the individual setups; however, when we add the data from both, these degeneracies disappear
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