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Carrier-doping control of metal-insulator transition in SrIrO3 ultrathin films

Quantum materials include a vast collection of different compounds such transition metal oxides, high Tc superconductors, topological insulators or two-dimensional

van der Waals crystals [1]. Their study is not just providing the discoveries of new states of matter, which stimulate disruptive advances in physics, but bring us the

possibility of exploit their anomalously strong response to weak stimuli, creating new device concepts for the next-generation quantum-technologies [1,2]. The 5d

transition metal oxide SrIrO3 (SIO) is a good candidate to explore these new emergent phenomena, because it combines electron correlations and strong Spin Orbit

Coupling. This system is also generating a considerable interest in terms of its proximity to a Mott transition [3] and a ferromagnetic instability [4]. In this work we have

explored metal-insulator-transition in SIO ultrathin-layers by using Electric Double Layer techniques. This technique is used to modify the carrier up to extremely high

concentrations, at the level of an electron per formula unit, what can stabilize novel phases in strongly-correlated systems. We have simultaneously measured

longitudinal (magneto) resistance and Hall effect across this transition. Increasing the doping, we are not only able to modify the transition temperature, but also to

reach an insulating state which exhibits hysteretic-magnetoresistance and anomalous Hall effect at low temperature, suggesting ferromagnetic order.

Summary

We have conducted ionic liquid doping of SrIrO3 ultra-thin films. Doping with electrons turns the system insulating. Applying higher (positive) voltages it yields a strongly
insulating state where the Hall resistance is hysteretic, indicating a ferromagnetic instability in the system. Applying negative voltages (hole doping) it is possible to recover the
paramagnetic semimetal ground-state of the SrIrO3. We have demonstrated a switchable ferromagnetic-insulating state in SrIrO3 controlled by doping. This work opens the
possibility to control new emergent magnetic state and eventually topological phenomena in 5d transition metal oxides modifying SOC and electron correlation by carrier doping.
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SrIrO3:
Electronic correlations

Strong Spin Orbit Coupling

AHE substracted from Rxy

Ruddlesen Popper Srn+1IrnO3n+1 series:

(n = 1) Sr2IrO4:  spin-canted-AF-I

(n = 2) Sr3Ir2O7:   AF-I

(n = ∞)  SrIrO3: SM close to a FM instability

FM & MIT should be related

SWITCHABLE FM-I STATE


