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Table S1: Local bonding environments and average Madelung potentials for all Y 
sites in bulk Y2Ti2O5S2 and on the (001), (101) and (211) surfaces  

Structure Site 
Coordination 

number Average distance (Å) Average 
Madelung 

potential (V) Y–S Y–O Y–S Y–O 
Bulk  5 4 2.83 2.42 -42.25 

(001) bulk-like 5 4 2.83 2.42 -36.60 
surface 4 4 2.79 2.42 -36.58 

(101) 
bulk-like 5 4 2.83 2.42 -39.81 
surface 4 4 2.79 2.39 -39.37 
surface 3 3 2.77 2.28 -38.84 

(211) 

bulk-like 5 4 2.83 2.42 -38.23 
surface 2 4 2.84 2.34 -40.81 
surface 2 2 2.56 2.22 -37.08 
surface 4 4 2.80 2.41 -37.68 
surface 4 3 2.75 2.37 -39.69 

 
Table S2: Local bonding environments and average Madelung potentials for all Ti 
sites in bulk Y2Ti2O5S2 and on the (001), (101) and (211) surfaces  

Structure Site 
Coordination 

number Average distance (Å) Average 
Madelung 

potential (V) Ti–S Ti–O Ti–S Ti–O 
Bulk  1 5 2.89 1.91 -86.05 

(001) surface 1 5 2.92 1.91 -78.22 
bulk-like 1 5 2.89 1.91 -78.56 

(101) 

bulk-like 1 5 2.89 1.91 -82.94 
surface 1 4 2.82 1.87 -82.25 
surface 0 5 – 1.93 -82.46 
sub-surface 1 5 2.72 1.90 -83.66 
sub-surface 1 5 2.96 1.91 -82.24 

(211) 

bulk-like 1 5 2.89 1.91 -80.36 
surface 1 3 2.32 1.79 -77.17 
surface 0 5 – 1.94 -80.54 
surface 0 4 – 1.84 -80.81 
sub-surface 1 5 2.89 1.92 -79.42 
surface 1 5 2.94 1.96 -84.58 

  



Table S3: Local bonding environments and average Madelung potentials for all S 
sites in bulk Y2Ti2O5S2 and on the (001), (101) and (211) surfaces  

Structure Site 
Coordination 

number Average distance (Å) Average 
Madelung 

potential (V) Y–S Ti–S Y–S Ti–S 
Bulk  5 1 2.83 2.89 15.90 

(001) surface 4 1 2.83 2.90 17.24 
bulk-like 5 1 2.83 2.89 19.65 

(101) 
surface 3 1 2.79 2.83 15.67 
surface 5 0 2.76 3.05 18.56 
bulk-like 5 1 2.83 2.91 17.49 

(211) 

surface 3 1 2.79 2.94 15.97 
surface 1 1 2.78 2.32 17.10 
surface 4 0 2.78 3.29 16.85 
surface 4 0 2.74 3.09 18.96 
bulk-like 5 1 2.83 2.91 18.45 

 
Table S4: Local bonding environments and average Madelung potentials for all O 
sites in bulk Y2Ti2O5S2 and on the (001), (101) and (211) surfaces  

Structure Site 
Coordination 

number 
Average 

distance (Å) 
Average 

Madelung 
potential (V) Y–O Ti–O Y–O Ti–O 

Bulk 
axial 0 2 – 1.79 26.83 
equatorial 2 2 2.42 1.94 27.34 

(001) 
bulk-like axial 0 2 – 1.79 30.57 
bulk-like equatorial 2 2 2.42 1.94 31.17 

(101) 

bulk-like equatorial 2 2 2.42 1.94 28.96 
bulk-like axial 0 2 – 1.79 28.35 
surface equatorial 2 1 2.27 1.90 25.23 
surface equatorial 0 2 – 1.91 26.77 
surface axial 0 2 – 1.82 27.49 

(211) 

bulk-like axial 0 2 – 1.79 29.76 
bulk-like equatorial 2 2 2.42 1.94 30.14 
surface axial 0 2 – 1.86 28.21 
surface axial 0 2 – 1.82 29.35 
surface equatorial 1 1 2.23 1.70 23.25 
surface equatorial 1 1 2.21 1.88 22.72 
surface equatorial 2 1 2.24 1.88 25.11 
surface equatorial 1 2 2.23 2.02 29.78 
surface equatorial 2 2 2.39 1.93 29.62 
surface equatorial 1 2 2.45 1.91 31.48 

 



 

 
 
Figure S1: QSGW band structure, plotted with sumo1 along the Bradley-Cracknell2 
k-point path.  
 
  



 
 

 
 
Figure S2: Convergence of the real part of the high-frequency dielectric constant 
from QSGŴ solved with the Bethe-Salpeter Equation (BSE) with respect to the k-
point mesh. QSGŴ within the random phase approximation (RPA) plotted for 
comparison. 
 
 
Additional information, containing input and output files for all surface calculations 
and details of analysis and plotting, including the specific scripts used are available 
on Zenodo: 10.5281/zenodo.7924906 
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