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The effects of inclusion of +U correction on dopant atoms — Cases of Mn- and Co-doped
V,05

We present here the overview of the results of the calculations where +U correction was applied
also onto the dopant 3d states. In order to demonstrate the effects we chose the cases of Mn
and Co. Following the overview of Capdevila-Cortada et al.l°'l a wide range of values of U were
applied so far for these two elements. For CoO, compounds U was found in the range 3.3 10 6.7
eV, and most frequently was chosen by fitting experimental properties. For MnO, compounds U
was found in the range 1 to 6.63 eV. Here we see that the addition of U on dopants does not
affect overall conclusions regarding the expansion of lattice (Table S1). The changes are much
smaller in the case of substitutional doping. Also, an increase of the value of U applied onto

dopant 3d states in general leads to the expansion of the lattice (Table S1).

Table S1. Change of the unit cell volume (AV / %)* of Mn- and Co-doped V,05 obtained by
PBE+U+D2 calculations. The values of U applied on dopant 3d states was varied while the
value of U applied to V 3d states was kept to 6 eV.

Mn-doped V,05 Co-doped V,0;5
UaM / eV substitutional interstitial substitutional interstitial
0 -0.60 3.48 -0.64 5.01
2 -0.48 4.14 -0.55 5.43
4 -0.11 8.30 -0.52 2.25
6 0.57 8.98 0.67 6.37

*evaluated as 100%(Vgoped = Vpristine)! Vpristine; the volume of pristine 1x1x2 V,05 supercell is 372.7
A3 using PBE+U+D2

Here we also show the electronic structure of Co-doped V,0s5 (Fig. S1). It can be seen that the
effects of addition of U on Co 3d states (in addition to the V 3d states) affects the electronic
structure, as expected. The case of interstitial doping is more sensitive to the addition of U on

dopant states. In the case of substitutional doping we see that the band gap of parental V,Os is



completely lost, irrespectively on the value of U applied to the Co 3d states. Nevertheless,
without proper experimental reference it is difficult to derive a definite conclusion regarding the

addition of U to dopant states.
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Figure S1. DOS plots for Co-doped V.05 (projected densities of dopant states are shaded)
obtained by PBE+U+D2 calculations. The values of U applied on dopant 3d states were varied

while the value of U applied to V 3d states was kept to 6 eV. Vertical dashed lines denote Fermi
levels.
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