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Abstract

Reticular spintronics seeks to exploit the structural and chemical
programmability of reticular materials to design and control unconventional spin
functionalities. Metal-organic frameworks (MOFs), with their modular metal
nodes, organic linkers, coordination environments, and diverse network
topologies, provide an attractive platform for establishing systematic structure-
spin-function relationships. In this work, I will present a theoretical framework for
the precision design of spin functionalities in reticular materials, with a particular
focus on the emerging altermagnetism and fully compensated ferrimagnetism.
The design framework is developed from three complementary perspectives:
symmetry, chemistry, and orbital degrees of freedom. From a symmetry
perspective, spin-space symmetry provides a foundation for establishing the
relationship between crystal structure and spin degrees of freedom, enabling the
identification and design of unconventional magnetic states. From a chemical
perspective, the choice of metal nodes, organic linkers, and coordination
environments provides chemical control over magnetic interactions and
magnetic ground states. From an orbital perspective, orbital engineering and
orbital hybridization offer additional control over the electronic structure and
spin-dependent properties, enabling the targeted tuning of magnetic states and
spin splitting. Overall, these design principles provide a systematic framework for
the rational design of magnetic reticular materials and their spin functionalities.
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