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 The electronic nematic state is the intermediate state between metallic state and Mott insulating state which is the prospective candidate for the new quantum phase found in a bilayer strontium ruthenate, Sr$_3$Ru$_2$O$_7$. But the electronic nematic phase is originally suggested for the one of the relevant phases in high-Tc cuprates with the d-density wave. In this talk, I introduce the new relations between the electronic nematic order, d-density wave, and d-wave superconductivity. From the fact that these order parameters share a d-wave form factor, proper symmetry transformations between these order parameters can be deduced with the help of SO(4) algebra develped by Yang for the s-wave superconductivity and the charge density wave. The electronic nematic order can be transformed to the d-density wave through an appropriate unitary transformation and vice versa. It can also be rotated to d-wave superconductivity by an SO(4) rotation with the s-wave superconducting operator as a rotational generator. In the SO(4) symmetry between the electronic nematic state and high-Tc superconductivity, the nearest neighbor hopping term and the chemical potential term are found to act as a symmetry breaking term and favors the d-wave superconductivity. We also investigated the mean field phase diagram for the competition between these order parameters with various parameter configurations.

 

