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Lorentz Invariance Violation:

o CPT violation can be probed through Lorentz invariance violation
J Spontaneous breakdown of Lorentz invariance may occur at Planck scale (M, ~ 10°GeV)
o At low energy, LBL v oscillation experiments can probe LIV
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How do LIV parameters change the probability?
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How do LIV parameters change the probability?

Pﬂe(SI+ LIV) ~ Pﬂe(SI, a,,) + Pﬂe( | d, 1) + Pﬂe( la, |)

l | |

Combination of standard CC v
interaction between v, and e Deviation 1n the probability
in earth’s matter and a,, due to |a,,| and |a,,|

|AP,,| = |P,(SI+LIV) - P, (SD)]
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Heatplot for |AP |
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Heatplot for |AP |
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Heatplot for |AP |
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Exclusion region in correlation with 6,5
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Exclusion region in correlation with 65,
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Degenerate region in correlation to a,,
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Results:

Expected sensitivity of DUNE

and P20 experiment to the
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Bounds on the LIV parameters

(At 95% confidence level)

Bounds from P20

Bounds from (P20+DUNE)

Parameter | Bounds from DUNE
(10723 GeV] (10723 GeV] (10723 GeV]
Qee [—24 < aee < —20] | [-30.8 < @ee < —21.9] —2.6 < Gee < 3.3
U [—3.2 < e < 5.6] | U[—3.9 < e < 8.6]
Qg —-1.9<ayu, <20 —4.0<ay, <4.3 —-16 <ay, <1.6
Qep 0.6 1.6 0.4
Qer 1.3 2.1 0.7
Qur 1.5 2.9 1.3
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Summary

e  We consider P20 to study LIV
e Liffect of LIV on probability

e [Liffect of LIV parameters on |AP,]

e  Ay?analysis of LIV parameters in correlation to standard oscillation
parameters

e Bounds on the LIV parameters
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The two terms in I_ are plotted for both DUNE (red) and P20 (blue) as functions of the parameter d,, = aee\/zGFNe. The
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coloured circles show the locations of solutions where the two terms intersect.

solid curve is the first term ( ), while the dashed curve is the second term ). The small
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