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Abstract 

Neutrinos are fundamental particles with no electric charge and as-yet-unmeasured mass-

es, allowing them to travel unimpeded through enormous amounts of material. Despite 

their elusiveness, a lot of compelling evidence shows that neutrinos have non-zero masses 

and change from one flavor to another. Intense neutrino beams generated by particle ac-

celerators are now being used in order to more precisely probe the physics of neutrino 

masses and mixing. As an example of a current neutrino beam project, it will focus on the 

Tokai-to-Kamioka (T2K) experiment in Japan. T2K has uncovered hints that neutrinos and 

their anti-particles might not oscillate with the same probabilities, a possible indication of 

CP-violation.  This talk will also discuss improvements being made in future long-baseline 

neutrino experiments, such as DUNE and Hyper-Kamiokande, including higher intensity 

beams, hadron production experiments to better predict the beam fluxes, larger far detec-

tors, and more capable near detectors.  
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