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From my time as a DUNE member, underground at Sanford Lab
Left to right: Myself, Dr. Juergen Reichenbacher, Tyler Rath
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Motivation 
● Next generation experiments 

(i.e. DUNE, JUNO, T2HK) 
leading to precision 
measurements of neutrino 
oscillation parameters 

● Searching for models capable of 
accommodating both nonzero 
reactor angle and solar angle 
below ⅓

● Desire a model that is also 
robust against some changes in 
central values

NuFit 2025:  http://www.nu-fit.org/

JUNO Collaboration et al. First measurement of reac-
tor neutrino oscillations at JUNO, 2025
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Modification to TBM 
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Modification to TBM 
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Modification to TBM 
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Predictions of Modified TM2: Predicted Mixing Angles vs NuFit 

Using Data From : NuFit 2025 http://www.nu-fit.org/
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Predictions of Modified TM2: Predicted Mixing Angles vs NuFit 

Using Data From : NuFit 2025 http://www.nu-fit.org/
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Predictions of Modified TM2:Majorana CP Phases 

● Plot shows ranges of upper limits on effective 
m𝜷𝜷  probeable by various current / next 
generation 0𝜈𝜷𝜷  experiments

● Plotted as function of Majorana phase alpha 
with the lightest neutrino mass set to zero

● Like other such models, expected that full IO 
region soon probeable, but NO not yet 
accessible 

NO:

IO:
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Magic Texture Symmetry of Light Neutrino Mass Matrix Under Modified TM2

● Typical TM2 light neutrino mass 
matrix after applying see-saw 
mechanism has “Magic Texture 
Symmetry”

● Our modification breaks this symmetry
● We explore the degree of this breaking as 

a function of the Majorana phase alpha
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Conclusions 
● Our model represents viable phenomenological 

approach to accurately reproducing all the current best fit 
values of the mixing angles - and is furthermore robust 
against small changes to these central values 

● The predictions for the possible range of m𝜷𝜷 are in 
agreement with other similar models 

● We have also explored some other properties of this model 
such as its deviation from magic texture symmetry

● Please keep an eye open for my upcoming publication on 
the capabilities of DUNE to measure the solar 𝝂e 
day/night asymmetry and probe the density/chemical 
structure of Earth as well as supernova burst neutrino 
matter effects

This Work: “ Modified TM2 for 
Reproducing All Best-Fit Values of 

Neutrino Mixing Angles” 

This Work: PTEP 2026 (arXiv:2511.15111)

https://arxiv.org/abs/2511.15111
https://arxiv.org/abs/2511.15111
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Appendix: A
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Appendix: B
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Appendix: C
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Appendix: D
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Appendix: E
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Appendix: F
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Appendix: G
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Appendix: H


