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A delicate balance between spin-orbit and other competing interactions inherent in 

4d/5d materials offers a unique range of opportunities to uncover exotic states and 

physical properties that are intimately coupled to the crystal structure [1]. This unique 

feature provides us fertile ground to control quantum states by tuning the lattice of these 

materials. In this talk, we report our recent studies on electrical-current controlled 

phenomena in iridates [2] and ruthenates, and our recent observation of a quantum 

liquid state in an un-frustrated square lattice [3]. 

Refs: [1] The Challenge of Spin-Orbit-Tuned Ground-States in the Iridates: A Key 

Issues Review, Gang Cao and P. Schlottmann, Rep. Prog. Phys. 81 042502 (2018); [2] 

Electrical Control of Structural and Physical Properties via Spin-Orbit Interactions in 

Sr2IrO4, G. Cao, et al. Phys. Rev. Lett. 120, 017201 (2018); [3] Quantum Liquid from 

Strange Frustration in the Trimer Magnet Ba4Ir3O10, G. Cao, et al., arXiv:1901.04125. 
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