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Magnetic order and structural phase transition in strained ul-
trathin SrRuO3/SrTiO3 superlattice1 MINGQIANG GU, XIAOSHAN WU,
Nanjing University, GUOPING ZHANG, Indiana State University — Strain is one
of the key parameters to control the properties of functional materials in fabrication.
With first-principles simulations, we find for the first time that SrRuO3/SrTiO3 su-
perlattice undergoes robust phase transitions with the in-plane lattice strain ranging
from -4.5% to 6%. In the high tensile strain region, the magnetic ordering among
neighboring Ru ions changes from a ferromagnetic to an antiferromagnetic phase,
together with a metal-to-Mott-insulator transition, a unique character in our super-
lattice which is absent in the bulk. On the other hand, in the low strain region, the
suppression of the octahedra tilting was also observed. The driving force of the sup-
pression of tilting was investigated and found to be the charge redistribution in the
Sr-O plane. All of these are important to the strategy of controlling the structural,
electronic and magnetic properties in Ru-based perovskite systems.
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