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            Abstract
The possibility of manipulating magnetic systems without applied magnetic fields have attracted growing attention over the past fifteen years. The low-power manipulation of the magnetization, preferably at ultrashort timescales, has become a fundamental challenge with implications for future magnetic information memory and storage technologies. Here we explore the optical manipulation of the magnetization in engineered magnetic materials. We demonstrate that all-optical helicity-dependent switching (AO-HDS) can be observed not only in selected rare earth–transition metal (RE–TM) alloy films but also in a much broader variety of materials, including RE–TM alloys, multilayers and heterostructures. We further show that RE-free Co–Ir-based synthetic ferrimagnetic heterostructures designed to mimic the magnetic properties of RE–TM alloys also exhibit AO-HDS. These results challenge present theories of AO-HDS and provide a pathway to engineering materials for future applications based on all-optical control of magnetic order.
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                    Figure 1: Schematic of the four types of ferromagnetic sample that have been studied and exhibit AO-HDS.[image: ]


Figure 2: Examples of the two optical responses for two different samples.[image: ]


Figure 3: Response to optical excitation for RE–TM alloys (GdxFeCo1−x, TbxCo1−x, DyxCo1−x, HoxFeCo1−x) and two types of RE–TM multilayer ([Tb/Co] and [Ho/CoFe]) as a function of the RE concentration (x).[image: ]


Figure 4: Samples swept with circularly polarized beams (σ+ or σ− ).[image: ]


Figure 5: Magnetic measurements of a Ta(4 nm)/Pd(3 nm)/[Co(1 nm)/Ir/Co(0.4 nm)/Ni(0.6 nm)/Pt(0.3 nm)/Co(0.4 nm)/Ir]5/Pd(3 nm) SFI structure.[image: ]
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