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Substrate matters: Magnetic tuning of the Fe monolayer 
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Abstract 

The effect of substrate on the magnetism of the Fe monolayer (ML) is investigated using 

the total energy DFT calculations with the local spin density approximation (LSDA). The 

results show an in plane ferromagnetic coupling (FM) and a magnetic moment of 1.78µB 

for the relaxed Fe ML in the presence of the vanadium substrate. In comparison, the 

surface Fe(001) magnetic moment ranges between 2.97-3.01µB. This difference in the Fe 

surface moment of more than 1µB in the presence or absence of Vanadium allows tuning 

of the Fe magnetic moment and has great potential as a magnetic switch and in spintronic 

devices. The surface magnetic quenching of Fe with V is much more pronounced than 

with other transition metal substrates like Molybdenum or Tungsten. We have a reduction 

of 40.5% of the Fe (001) surface moment which is more than double the reduction 

obtained with the Fe/Mo(001) or the Fe/W(001) systems. The magnetic quenching is due 

to the strong hybridization between the Fe and V d bands. This is supported by the 

observed charge density redistribution and large inward relaxation of 18.37% for the Fe 

surface upon structural relaxation. The Fe ML is antiferromagnetically (AF) coupled with 

the V interfacial layer, which has an appreciable induced magnetic moment of 0.48µB. 
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1. Introduction 

Nowadays deposition techniques like Atomic Layer Deposition [1-3], and Molecular 

Beam Epitaxy have given rise to a whole new world of possibilities, since it is now 

possible to deposit in a uniform and controlled manner layers of atoms of different types 

on well-defined crystalline planes. Tailoring the magnetic properties of alloys, 

multilayers, superlattices, and other nano-structures using multi-element composition is 

now an attainable goal and the fabrication of novel materials with unique properties has 
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