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Possible tension in standard oscillation picture

Discrepancy in mass-squared difference driven by Super-K’s

day-night asymmetry measurement:
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Nonstandard interactions in matter
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Vector interaction relevant for propagation:
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Iso-day-night asymmetry contours
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1704.04711

Hyper-K and JUNO can detect NSI



Future LBL experiments



Appearance channels 
NH

Liao



L=1300 km,   E=3 GeV

1601.00927



One NSI parameter

1403.0744, 1604.05772

1612.01443



Mass hierarchy resolved at

DUNE and T2HKK

Hierarchy not resolved

Wrong determination of the CP 
phase possible 1612.01443



3 NSI parameters

1612.01443



Constraint on      much 

weaker at T2HK and T2HKK

1612.01443

✏eµ

Degeneracy between NSI 
parameters unbroken at T2HK and 
T2HKK because of the lower energy 
J-PARC beam

✏eµ = tan ✓23✏e⌧



MH known

MH unknown

IH and 

T2HKK better than DUNE for CP; is 
the only expt. that can measure the 
CP phase if MH is unknown

CP sensitivity

1612.01443



Summary

At LBL expts, degeneracies between SM and NSI 
parameters, and between NSI parameters strongly affect 
sensitivities


If              is O(1), impossible to determine hierarchy at 
oscillation experiments


DUNE has best sensitivity to NSI


T2HKK has best sensitivity to CP phase (even) in the presence of 
NSI

✏ee � ✏µµ


