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Neutrino oscillation physics has been well studied under the framework of 
interactions governed by the Standard Model gauge group. But this gauge 
group can be extended to include an extra anomaly free U(1) symmetry       
Le − Lµ , Le − Lτ or Lµ − Lτ . Hence, the new gauge group becomes SU(3)C 

⊗SU(2)L ⊗U(1)Y ⊗U(1)X. Under this new gauge group an extra Z’ boson 
is introduced, which, if sufficiently light will provide a Long Range Force 
which can significantly contribute to Neutrino Oscillations. I will discuss the 
theoretical and phenomenological aspects of Neutrino Oscillations under the 
effect of this Long Range Force. 
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