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Magnetism and Surfaces

• Above Curie temperature the material becomes paramagnetic 
 



  

Surface and Adsorbate choice

 Ferromagnetic elements: Fe, Co, Ni

  Simple atomic adsorbates: C, N, O
 Produced experimentally through dissociation of 

CO, N2 and O2.

  fcc (110) surface



  

Surface and Adsorbate choice

Reasons:  

Detailed study of similar materials provides a 
comprehensive comparison

Analysis provides insight into nature of surface 
states and gas phase adsorption



  

Methodology

 CASTEP code
 Ultrasoft pseudopotentials
 Bader partitioning of electron density
 Slab calculation:

 Four fixed layers simulating bulk, top two variable 
– adsorption only on top surface



  

Choice of sites

 0.5ML and 1ML 
coverages of 
adsorbates in 5 sites:

 Added row 
reconstruction:



  

Results - Oxygen
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Results - Nitrogen
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Results - Carbon
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Results - Reconstruction
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Results – OCo (recon)
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Results – OCo (recon)
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Results – OCo (recon)
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Results – OCo (recon)
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Results - OCo

• Isosurfaces of residual majority spin (gold) and minority spin (silver) for oxygen 
on Co(110) 

 ρα−ρβ =±3×10−3 μB / Α
3
Ο



  

Results – Fe (110) Spin moment
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Results – Co (110) Spin moment
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Results – Ni (110) Spin moment
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Results – Reconstruction (Fe)
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Results – Reconstruction (Co)
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Results – Reconstruction (Ni)
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0.6080.6150.6250.6226
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Conclusions

 General trend identified concerning bonding 
nature of C, N and O on magnetic surfaces.

 Detailed look at electronic structure reveals 
complex picture:
 No states strongly localised on adsorbate 

identified near the Fermi level (so far)
 p-states heavily delocalised over a large energy 

generally speaking
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