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Abstract. Determination of the θ23 octant will be an important goal for the next generation
of neutrino oscillation experiments, as it will show whether the true value of θ23 lies in the
high octant, θ23 > 45◦, or in the low octant, θ23 < 45◦. In this work we investigate the
prospects of studying the θ23 octant in future long baseline neutrino experiments. Using the
GLoBES software, we study the sensitivity to θ23 octant in terms of baseline length and beam
sharing and use the LBNO setup as our benchmark. We also show the interference on the
octant determination that arises from the unconstrained CP violation angle δCP. In our results,
we show the impact of matter effects on the octant determination potential and establish a
connection between the beam sharing and mass hierarchy.

1. Introduction
The history of science has seen a huge success unfold in the past few decades of neutrino physics.
The 2015 Nobel Prize for physics was awarded for the discovery of neutrino oscillations, a
phenomenon which proves that neutrinos have nonzero masses. A number of experiments set to
study atmospheric, solar, accelerator, reactor and supernova neutrinos have allowed to determine
the parameters related to neutrino masses and the mixing of neutrino flavors to a high precision
(see Ref. [1] for a recent review). Yet the neutrino oscillation mechanism is all but solved. Among
the unanswered questions are at present the exact ordering or neutrino masses and whether or
not neutrinos violate the charge-parity (CP) symmetry. Future long baseline neutrino oscillation
experiments such as DUNE and T2HK [2] will have an important role at finding answers to these
questions and many others.

In this paper we address another unknown that is yet to be determined, the so called octant
problem of the mixing angle θ23 [3]. It is known from experiments that the value of θ23 is close
to 45◦. However, it is not known whether it lies in the higher octant (θ23 > 45◦) or in the lower
octant (θ23 < 45◦), as the present experiments are not sensitive enough to establish the correct
octant. We follow our previous work [4] and derive the numerical limits where a potential next
generation neutrino oscillation experiment with a wide-band beam and very long baseline could
resolve the octant ambiguity at 5σ confidence level.
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