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For all studied interface models, we have first optimized the geometry of LLZO(001) and LCO(101̄4) surfaces before bringing them in contact with each other. There is no ion transfer along the surfaces due to the lattice mismatch-induced biaxial strains. In model III, the large ionic rearrangement is seen in LLZO(001) surface. The following test calculations are performed to find a minimum energy interface structures. (i) We carry out single point calculations for ten interface structures with separations (along the z direction) of 1.5 Å ≤ z ≤2.4 Å between LLZO(001) and LCO(101̄4) slabs with the step size of 0.1 Å and find an optimal separation of 1.7 Å. (ii) We explore the optimal relative x and y position of the slabs by performing geometry optimization of sixteen structures with different relative x and y coordinates of LLZO(001) slab with respect to LCO(101̄4) slab using the optimal separation of 1.7 Å. (iii) We perform geometry optimization for models I–III with a separation of 10 Å between slabs. Afterwards, we bring the relaxed slabs in contact with each other and perform geometry optimization for the separations (along the z direction) of 1.0, 1.3, 1.5, 1.8, 2.0, 2.5, and 3.0 Å between LLZO(001) and LCO(101̄4) and find an optimal separation of 1.5Å. (iv) We finally perform geometry optimization for four different relative x and y positions of LLZO(001) and LCO(101̄4) to find the minimum energy configuration for our study. Note that the total energies of determined structures following steps (I)-(ii) are considerably higher than those following (I)-(iv). The vacuum separation of at least 15 Å is considered between periodic images along the direction perpendicular to the interface (namely, z direction) for all structures. After bringing the surfaces in contact with each other, Li ion moves from the surface of LCO(101̄4) to the surface of LLZO(001) at the interface models I and II while there is no ion segregation from bulk to the surface. In model III in which LLZO(001) becomes disordered, no Li transfer is observed. The ionic charges q(z) are calculated by Mulliken population analysis. We have also extracted Lowdin and Hirshfeld populations, but they are not in agreement with oxidation states and therefore, they are not shown here.
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