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Multiferroicmaterials have gained significant attention as promising candidates for next-generation electronic
applications due to their ability to exhibit multiple ferroic orders simultaneously, including ferromagnetism
and ferroelectricity [1]. Importantly, controlling magnetism by switching polarization states of ferroelectric
materials offersmore flexibility for information storage and processing in high-performance electronic devices
[2]. Here, we employ first-principles density functional theory (DFT) calculations to investigate the binding
energies, electronic, magnetic, and ferroelectric properties of a two-dimensional van der Waals multiferroic
heterostructure composed of 1T-FeCl₂ and bilayer GaSe. While pristine 1T-FeCl₂ exhibits half-metallicity with
robust ferromagnetism, bilayer-GaSe remains a semiconductor with sliding ferroelectricity. The electronic
band structure retains its half-metallic character in the spin-up channel, while in the spin-down channel, sig-
nificant contributions from bilayer GaSe appear at the conduction bandminimum and valence bandmaximum
at the heterostructure interfaces. The ferroelectric polarization in the GaSe bilayer significantly modulates
the magnetic anisotropy energy of the heterostructure compared to the free-standing FeCl₂ monolayer. The
charge transfer from the GaSe bilayer to the ferromagnetic monolayer is facilitated by their work function dif-
ference, 5.35 eV and 4.98 eV, respectively. This is also confirmed by studying the differential charge densities
and Bader charges of the heterostructures. The contact interface forms Ohmic contacts, enabling sufficient
charge transfer between the layers. This study presents a theoretical framework for designing artificial mul-
tiferroics, paving the way for controlled magnetism with switchable polarization states in next-generation
devices, including non-volatile memory and spintronic applications.
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