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Semiconductor spin qubits are a leading platform for quantum computing, but scalable and high-fidelity control remains a major challenge. We investigate magnetic skyrmions as reconfigurable nanoscale magnetic textures for Electric Dipole Spin Resonance (EDSR), offering a potential alternative to conventional micromagnets and enabling tunable control of Larmor and Rabi frequencies. Motivated by the strong interactions achievable in these architectures, we also study the construction of effective light–matter interaction models and the role of optimal gauge choices in obtaining accurate low-energy descriptions. Together, these directions aim to advance scalable spin-qubit architectures and improve the theoretical framework for quantum control.
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