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We propose a computational method that simplifies drastically the inclusion of spin-orbit 
interaction in density functional theory implemented on localised atomic orbital basis sets. Our 
method is based on a well-known procedure for obtaining pseudopotentials from atomic 
relativistic ab initio calculations and on an on-site approximation for the spin-orbit matrix 
elements. We have implemented the technique in the SIESTA code[1], and we show that it 
provides accurate results for the overall band structure and splittings of group IV and III-IV 
semiconductors as well as for 5d metals[2]. We also analyze the impact of the magnetic 
anisotropy on the geometric structure and magnetic ordering of small atomic clusters of 
palladium, iridium, platinum and gold[3]. Our results highlight the absolute need to include 
self-consistently the spin orbit interaction in any simulation of the magnetic properties of small 
atomic clusters, and a complete lack of universality in the magnetic anisotropy of small-sized 
atomic clusters.  
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Figures: 

Results for Trimers 

Equilibrium geometries and spin 
moments g·Si of (a) Pd3, (b) Ir3, (c) 
Pt3 and (d) Au3. 
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Left to right: (a) Pd2, (b) Ir2, (c) 
Pt2 and (d) Au2. 

Up downwards: (1) Energy, (2) 
Spin moment per atom times 
gyromacnetic ratio and (3) Orbital 
angular moment per atom 

Results for Tetramers 

Equilibrium geometries and spin 
moments g·Si of (a) Pd4, (b) Ir4, (c) 
Pt4 and (d) Au4. 

 

 

Results for Pentamers 

Equilibrium geometries and spin 
moments g·Si of (a) Pd5, (b) Ir5, (c) 
Pt5 and (d) Au5. 

 

 

 


