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Method of DFT calculations 

In these calculations, the core electrons were described by the 

pseudopotentials constructed according to the projector augmented wave (PAW) 

method.1 The exchange-correlation energy was calculated with the 

Perdew-Burke-Ernzehof2,3 (PBE) functional in the Generalized Gradient 

Approximation (GGA). 5s14d10, 2s22p2, 2s22p4, 1s1 and 4s13d7 valence 

electrons were used respectively for Ag, C, O, H and Fe. The lattice parameter 

of bulk Ag was optimized to 4.162 Å (4.085 Å for the experimental value) with 

a kinetic energy cutoff of 500 eV and a 13×13×13 Monkhorst-Pack mesh4 for 

the sampling of the Brillouin zone. The DFT-D2 method5 was used for 

molecule on surface calculations in order to take into account the van der Waals 

(vdW) dispersive correction. As this correction could introduce no desired 

modification of surface properties,6 it was applied only for molecule-surface, 

molecule-molecule and intra-molecule interactions. The Fe(H3PH)3 complex is 

adsorbed with the Fe located at the hollow site of Ag(100) surface. The average 

height of this complex is 2.9 Å above the Ag surface, while the Fe is slightly 

lower (2.47 Å). Upon adsorption, 0.58 electron was transferred from the 

substrate to the complex. The magnetic moment of Fe is 3.48 mB. The Ag(100) 
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surface was modelled by a slab of 336 atoms composed by 4 atomic layers. 

During the geometric relaxation, atoms in the bottom 2 layers were kept fixed 

and the electronic self-consistent field was converged within 1×10-6 eV, while 

as the forces on each atom were smaller than 0.02 eV/Å for the geometric 

optimization. The super-cell containing molecule-slab has a dimension of 24.97 

Å × 29.13 Å × 18.32 Å. Only Γ point was used for the Brillouin zone sampling.  
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