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Splitting of the 
spin-polarized  
bands: 
∆E=100 meV 
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Single O vac 

2DEG but no in-gap state 
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Qualitative agreement with  
non spin-resolved ARPES spectrum 
 
 
  Can we recover 1.3 eV peak? 

 
  Where do the extra states come from? 

 
  How about the spin sector? 

 
 



TiO2 terminated SrO terminated 

Vertical di-vacancy 

Experimentally, termination is a mixture of both 
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• Include: Rotations, 
Oxygen-vacancies 

• Tight-binding model 
• XY - periodic 

 
 

(001) – 2x2x4 cluster 



Remove Vacancy 

Remove 𝑑-𝑝 and 
𝑝-𝑝 Displace Ti 

Increase 𝐸𝑝 

Avoid  having e 
sitting on site of 

vacancy 

Change 𝑑𝑧2-𝑑𝑥𝑥-
𝑑𝑦𝑦 energies 

Some 𝑑 orbitals 
‘see’ the effect of 
the new Ti local 

neighbours  



Unperturbed 

“Smoothly” removing the 
vacancy 

Vacancy 
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Results for 2 vacancies 
vertically aligned 

 
SrO-terminated 

 
𝜆 = 25𝑚𝑚𝑚 



Unperturbed 

“Smoothly” removing the vacancies, 
significant change in some energy states 
 

37 Vacancies 

New states 

State A 

State B 

State C 
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Dz2-P 

State A 



{dX     dY       dZ    dx2-y2   dz2     pX      pY     pZ} 

State B 
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State B 

Dz2-P 



{dX     dY       dZ    dx2-y2   dz2     pX      pY     pZ} 

State C 
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State C 

Dxy 
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• K-dependence? 

EF 

Calculated at  

the Γ point 
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Other configurations 

TiO2 terminated; 
 horizontal di-vacancy 

SrO terminated; 

SrO terminated; 
Vertical di-vacancy 

TiO2 terminated; 
 vertical di-vacancy 



TiO2 terminated SrO terminated 

Ti O Sr O-Vac 













Surface of STO harbors puddles of either magnetic  
or non magnetic regions 

 
Surface of STO is inhomogeneous : mixture of TiO2 
 and SrO terminations. 
 
Orbital selectiveness (t2g states lead to spin textures; 
   eg states to magnetism) 
 
 Fermi surface with mixed orbital character 
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