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Abstract  

Lanthanide-based molecular materials with tunable 

structures offer a promising platform for integrating 

magnetism and electricity.[1] Here, we present a series of 

dysprosium-based molecular materials with systematically 

studied magnetoelectric functionalities. Starting from 

triangular Dy3 clusters, we achieve coexistence of 

magnetism and ferroelectricity.[2] By proposing a ligand 

substitution strategy, we break inversion symmetry to induce 

ferroelectricity, enabling controllable magnetoelectric 

coexistence and magnetodielectric effects. Building on this, 

direct magnetoelectric coupling is realized in a related 

structure, where electric polarization is modulated by a 

magnetic field and magnetic relaxation is controlled by an 

electric field.[3,4] By incorporating chiral and photoactive 

ligands, a binuclear polar Dy-based magnetic molecular 

material exhibits near-room-temperature pyroelectricity, 

reversible X-ray-induced photochromism, and tunable 

dielectric and magnetic relaxation. We further efficiently 

integrated pentagon-bipyramidal SMMs into a two-

dimensional MOFs using photoactive BPy linkers. The 

resulting SMM-MOF exhibited photochromic behavior at 

room temperature upon UV irradiation, accompanied by 

accelerated relaxation dynamics.[5] 

This work establishes a foundation for multifield 

synergistic control in lanthanide molecular materials, 

advancing their potential in low-power, high-density 

memory and spintronic devices. 
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