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Effective J=1/2 insulating state in Ruddlesden-Popper iridates:
An LDA+DMFT study HONGBIN ZHANG, KRISTJAN HAULE, DAVID
VANDERBILT, Rutgers Univ — Using ab-initio methods, we'! investigate the
metal-insulator transition across the Ruddlesden-Popper (RP) iridates and explore
the robustness of the effective J = 1/2 insulating state? against band effects due
to itineracy, tetragonal distortion, octahedral rotation and Coulomb interaction.
The electronic structures we obtained are in good agreement with recent ARPES
measurements.>4® We predict the effects of epitaxial strain on the optical conduc-
tivity, magnetic moments and effective J=1/2 ground-state wave functions in the
RP series. We demonstrate that the deviation from the ideal effective J=1/2 state
is negligible at short time scales for both SralrO4 and Sr3lraO7, while it becomes
quite significant for Sr3IroO7 at long times and low energy, leading to a reconciliation
of previous contradictory experimental results.
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