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Abstract 
Breaking of inversion symmetry in low dimensionality offers a unique possibility for the design of 
unconventional superconducting phases including topological states. In this framework, the 2D electron systems 
in SrTiO3 based heterostructures are ideal platforms to explore noncentrosymmetric multiorbital 
superconductivity due to the tunability of the critical temperature by electrostatic gating, etc. Such aspect 
together with the unconventional experimental findings for oxides interface pose fundamental questions not 
yet fully settled about the nature of the superconducting phase and its interrelation with the orbital degrees of 
freedom.  
We investigate the topological superconductivity and the current-phase relation (CPR) of Josephson junction 
consisting of multiorbital noncentrosymmetric superconductors (NCS) marked by orbital Rashba coupling and 
isotropic interorbital spin-triplet pairing with topological character. For NCS-NCS junction, a 0-π transition is 
achieved only in the regime of high-transparency and for a given electron density mismatch among the 
superconductors forming the junction. While the emergence of a dominant second harmonic in the CPR is often 
encountered in superconductor-ferromagnet-superconductor heterostructures, for multiorbital NCS Josephson 
junction we unveil the path to design high harmonics CPR without breaking time-reversal symmetry.    


