Evolution of Mass-Mixing Parameters in Matter with Neutrino

Non-Standard Interactions (NSls)

Sudipta Das, Pragyanprasu Swain, Mehedi Masud, Sanjib Kumar Agarwalla

Institute of Physics
Bhubaneswar

February 22, 2021

Sudipta Das International Workshop on Neutrino Telescope 2021 February 22, 2021



Evolution of oscillation parameters in matter

Motivation
» complicated analytical expression of oscillation probability in presence of matter
(also with NSls).

» understanding the features of the oscillation parameters will make easier for the
analysis of existing and upcoming oscillation data .

> Effective Hamiltonian for neutrino propagation
in presence NSls:
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» Diagonalization by successive rotation:

U = Ro3(65) Ru3(07%) Ri2(0).
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Running of 653

> Rotation in (2,3) block:
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> Value of the oscillation parameters:
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Running of 67%

» Rotation in (1,3) block:
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» ceu, €er do not show
any effect at the
region near 013 -
resonance.
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Running of 675

» Rotation in (1,2) block:
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Running of mass-squared differences
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» Modified mass-squared differences:
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013 - resonance in presence of NSls

> At resonance 073 = 45°

> Resonance energy:
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Imapact of NSls in v, — ve appearance channel

> With the approximation: 05 — %

1.27 x Am3, L
P = sin® 63} sin® 267} sin® [732””} :
—— —

E

T T e
3

» T — maximum at E = Ejs,
1.27xAm3, o L[km]

T3 — maximum at E = Epax >~ @n)r /2

with n=0,1,2...
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> Baseline length corresponds to the maximum v, — v, appearance probability:
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Correction due to NSI
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Imapact of NSls in v, — ve appearance channel

> Assuming 033 ~ 45° for simplified analysis:
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Impact of NSls of v, — v, survival channel

> With the approximation Am3,L/4E << Am3,L/4E and 613 — 0
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Summary

> Running of 023 in matter depends only on the NSIs parameters from the p — 7
sector. In the absence of any NSls, 6,3 in matter is equal to 623 in vacuum.

> All the six NSI parameters have impact on 073 running. NSI parameters from
1 — T sector suppress (enhance) the running when the parameter hs a positive
(negative) strength.

7, saturates to /2 at very low energy in Sl case as well as in presence of NSls.

» At the near resonance region cey, and €er does not have any impact on 613
running.

> Baseline length required for maximum v, — ve transition probability is reduced
significantly in presene of €y or €er with positive strength.

» NSI parameters from p — 7 sector has most significant impact on the v, — v,
survival channel. Sign of the diagonal NSI parameter does not affect the
oscillation probability while sign of off-diagonal parameter €, has significant
effect.
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