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Abstract 

 

The new generation of 2D van der Waals (vdW) ferromagnets belonging to the family of 

compounds with the general formula FenGeTe2 (n=3, 4) have emerged as promising 

candidates for realizing low-power spintronics. With these ferromagnets, it is possible to 

achieve near-room temperature ferromagnetism, high saturation magnetization, high 

electrical conductivity, and ease of integration with other materials due to their layered 

structure making them relevant for efficient spintronic applications. We have given evidence 

of the coexistence of highly spin-polarised Fermi surface and Kondo lattice behavior in these 

ferromagnets through point contact spectroscopy (PCS) and scanning tunneling 

microscopy/spectroscopy experiments (STM/S). Our PCS results on the mesoscopic junctions 

of these itinerant ferromagnets with conventional superconductors (Nb and Pb) show that 

both the ferromagnets are capable of generating highly spin-polarized transport current 

owing to a spin-split band structure along with a higher Fermi velocity of the majority spin 

channel. Evidence of a hybridization gap indicating the presence of heavy Fermionic 

character in these systems has been found in the spectroscopic measurements. Owing to 

the unique coexistence of itinerant ferromagnetism and heavy Fermionic behavior, the 

FenGeTe2 family of ferromagnets have the potential to give rise to novel emergent quantum 

phenomena when the physical properties of the system are allowed to mix/interplay with 

other quantum orders through the heterostructuring of materials.   
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