
Probability calculated for P2O baseline. Black dotted line without the effect of LIV  

Coloured curves show the probability in presence of LIV 

P2O is a long baseline experiment starting from Protvino 
accelerator complex to ORCA detector. It has a baseline of 
2595 km 

Having a longer baseline, P2O will give an unparalleled 
sensitivity to matter effects 

 Helps in probing the neutrino mass ordering, CP violation 
and some other BSM physics: Lorentz invariance violation 
(LIV) or Non-standard Interactions…
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Possible LIV at a higher scale (Planck Mass ! ) can manifest 
itself as perturbation at a low energy theory such as Standard 
Model and is suppressed by ! . 

The Hamiltonian in presence of a LIV factor :        
!    

The LIV Hamiltonian has the following form:   

�

MP

MP

H = Hvac + Hmat + HLIV

Lorentz Invariance Violation

    

!  

Change in the probability in presence of the LIV parameters

Chi square estimation for individual parameters

Estimation of !  after marginalising over test ! , test ! , test !  and 

relevant test !   

The blue curve marks the 95% confidence level
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Chi square correlation with the oscillation parameters
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• Matter effect gives a degeneracy in !  
• DUNE+P2O projected data gives a tighter bound
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Estimation of !  after marginalising over test ! , test ! , test !  and relevant test !   
The solid lines are the chi square contours for P2O data and the dotted lines are the same for P2O and 
DUNE data combined
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