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S1. NiO bulk calculations

T NO   -       4168 Å 
     AFII (  
   [111] ) [45]. D  U   
       ,     
F. S1.

A        W ,
    p    O      N,
    ≈ [−12, a) V   F ,  a  
U -          d 
      . N    
,         p  
       - .

F           U  
       N,     
   N       O. T   
 W        
   DFT  . A  ,   MFT, 
   -     H
   ,      
   U ;   -   
  .

T    J        
    Err ∼ [η(WNb)] ∗ [ηmaxtmax]  W  
  , Nb    W , tmax( 2eV ) 
      ,  η     
W

η =


1

Nk



mk

(EDFT,mk − EWann,mk)2 (S1)

      ηmax = mk|EDFT,mk−EWann,mk|.
A   ,     W     U
    [45, 65]   . O,  
  (> 20%),      W 
   . N,       
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Figure S1: Main exchange couplings in the NiO bulk for dierent U values: J1 (red) and
J2 (dark-blue) between Ni atoms along the [111] planes, and J3 (black) between dierent
[111] planes, through the O atoms. It is reported a qualitative evaluation of the error
on the J couplings due to the Wannierisation procedure (light-blue), see Eq. S1 and its
discussion.

J3   U      η  ,  
   .

F    F. S1,    U = 58 V   N ,
         [21, 30].
T       F. S2.

S2. Additional results from FePc/NiO(001) calculations

D       Γ       
,       W    
PDOS (           
). T    J     W 
          
   DFT  W :

η =



i


wDFT,i − wWan,i

wDFT,i + wWan,i

2

(S2)

 wi = |⟨ψi|A⟩|2      K-S    
 i (0.1V)           
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Figure S2: Electronic Band Structure of NiO bulk. Solid/dash-dotted lines indicate DFT
and Wannier results, respectively. Spin-up components are shown on the right, while
spin-down on the left. The position of the Fermi energy in the gap is arbitrary.

A. I F. S3    PDOS   DFT   W
,         : C 
 N . I ,        4%,  
      7%,        
W . M,    F. S4   
       ,    
         . I
,           
  F. S5.
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Figure S3: Electronic PDOS of FePc/NiO(001) summed over (a) all molecule atoms; (b)
C; (c) N; (d) Fe; (e) substrate atoms. Solid/dash-dotted lines indicate Wannier and DFT
results, respectively. Spin-down components are shown as negative values. All values in
states/eV/cell. The position of the Fermi energy in the gap is arbitrary.
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Figure S4: Variations in the electron density (Right) and in the atomic magnetic moments
(Left) for the substrate of FePc/NiO(001), with respect to the pristine substrate, for
the three layers (top-bottom) (positive = increase in electron population/ in the atomic
magnetic moment). The position of the molecule atoms is marked by blue/green letters
in the top pannels.
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Figure S5: Changes in the exchange couplings ∆J and in the atomic magnetic moments
∆M of the substrate of FePc/NiO(0001) with respect to the pristine substrate. The
position of the molecule atoms is marked by green circles. The circles represent the
atoms, the ones with smaller radius the O atoms, while the other ones the Ni atoms; the
lling color of each circle is the corresponding variation in the magnetic moment ∆M
(the number in the circle quanties this variation), the color of the contour of each Ni
circle represents its initial magnetization before the molecule adsorption. The colored
lines between pair of atoms represent the variations in the exchange couplings between
the pair ∆J . The number on the line quanties the exchange couplings variations as
indicated in the inset for a specic unit cell.
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Figure S6: Side-view (a) and top-view (b) of the charge density variations of the minimum
energy adsorption conguration with respect to the isolated systems (full-color regions
correspond to values whose modulus exceeds 0.003 Å−3). Red/blue: increase/decrease in
charge density.
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Figure S7: Side-view (b)-(c)-(d) of dierent cross-sections (as indicated in the left insets)
of the charge density variations of the minimum energy adsorption conguration (a) with
respect to the isolated systems (full-color regions correspond to values whose modulus
exceeds 0.003 Å−3). Red/blue: increase/decrease in charge density.
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