d* iridates in different geometries giving rise to widely different magnetic
responses
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Strong spin-orbit coupling (SOC) has often lead to exotic properties in otherwise banal pool
of 'paramagnetic’ heavy ion oxides'. Although, elementary excitations emerging from
interplay of electronic correlations, crystal field, and strong SOC are being probed for d°
Iridium oxides like Sr,IrO, recently?, d* systems have been largely ignored leading to
confusing explanations of their properties®. For a 5d* system a J=0 total angular momentum
ground state should be realised in a jj coupling scheme®, which has not been realized till
today. | shall be discussing few test cases with different Ir environments with a serious focus
on SrsNalrOg, a 5dt29,4 Ir*oxide under strong SOC, which is expected to have all its electrons
nominally confined to a singlet J=0 ground state with no net magnetic moment. However,
stabilization of such an unusual electronic state appears subtle as this state at moderate SOC
is exceptionally fragile to minute external perturbation and enhanced magnetic responses
appear. The strength of SOC would expectedly be an important factor as it can refine the
ground and excited states of a system. Moreover, the magnetic interaction between these tiny
magnetic moments becomes another important point. In this talk, I shall discuss such issues
from some of the iridates, especially SrzNalrOg.
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