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Single Ion Magnets (SIM) are appealing for 

theoretical research given their simple Hamiltonian. 

A very promising family of SIM involves lanthanide 

atoms encapsulated by polyoxometalates (POMs), 

which represent a class of mononuclear lanthanoid 

complexes known for their intriguing single-

molecule magnetic properties[1]. In this study, we 

investigated the Hamiltonian characteristics of two 

specific POMs, GdW10 and GdW30 [2], and examined 

the underlying physical phenomena governing their 

energy transitions. Our analysis aimed to provide 

accurate predictions and enhance the theoretical-

experimental consistency in the understanding of 

these systems. Our final goal is to combine 

lanthanide SIM with superconducting and magnonic 

circuits for quantum computing and sensing 

applications. 
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Figure 1: Plot of the theoretical energy levels 

transition on the experimental measure. 

 

 
 

 

 

 

 

 

 


