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Content 
S1. Calculations of spin-polarized total density of states    

The similarity in the local environment and Gd–O distances leads to the similarity in the electronic 
structures of both systems. Formation of the structures shown in Figure 5 provides the appearance of some 
states on the top of valence bands and bottom of conductive bands (see Figure S1a) related to the localized 
states in the electronic structure of Gd-centers (see sharp peaks on Figure S1b). To check the effect of the 
substrate we performed simulation of hypothetical system Gd(OH)3 where Gd3+ is also surrounded by three 
oxygen atoms. The calculated electronic structure of Gd-center in Gd(OH)3 in the vicinity of Fermi energy 
is somewhat dissimilar to the electronic structure of the chelate complexes 1 and 2 shown in Figure 5. Based 
on these results, we can conclude that the presence of the substrate significantly contributes to the electronic 
structure of Gd-centers. The relative binding energy for the chelate structure 1 shown in Figure 5a,c is only 
20 meV lower than for the chelate structure 2 shown in Figure 5b,d.  

   

Hence both these chelate structures are 
equally probable. Summing up the results of 
theoretical simulations, it can be argued that the 
peculiarities of the local arrangement of COO(−) 
groups on the diamond surface do not affect 
either the stability of the Gd3+ ion in the chelate 
complex, or the diamond-Gd3+ distance, or the 
electronic structure of the system and Gd- 
centers. 
 
Figure S1. Calculated spin-polarized total densities 
of states (a) and densities of states of Gd centers (b) 
for two configurations of the gadolinium chelate 
complex shown on Figure 5 in the main text. Panel 
(b) also shows the density of states of the Gd center 
in the hypothetical Gd(OH)3 molecule. 
 

 


