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Voltage-controlled on/off magnetism of La1xSrxMnO3 using an ionic liquid
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The control of magnetism by application of an external voltage, based on the phenomenon of
magnetoelectric (ME) effect, offers a promising route towards the realization of novel low-power
microelectronic and spintronic devices. In our studies we have investigated the ME coupling in
thin [1] (about 13 nm) and ultrathin [2] (about 3 nm) films of La1.xSrxMnOs (LSMO) gated with an
ionic liquid (IL) electrolyte. The analysis of the LSMO magnetic response upon voltage-driven
charge carrier doping was carried out by combining in situ Superconducting Quantum
Interference Device magnetometry and Cyclic Voltammetry. The large amounts of surface
charge densities induced with the IL allowed to robustly and reversibly tune ferromagnetism in
LSMO by application of just a few volts. In addition, in case of ultrathin films of LSMO, the
increased surface-to-volume ratio of the LSMO/IL devices enabled the complete suppression
and recovery of the LSMO magnetization.
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