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atoms implies a pronounced affect on the metal–Se bonds
there; the distance between the surface III layer and the near-
est Se layer ��z=−0.17 Å in both CIS and CGS� represent a
very strong inward relaxation of the metal terminated layer.

�ii� Cation-terminated CGS has a larger GB�Ev com-
pared to CIS: We find �Fig. 1� that in �Ev�CGS�=0.5 eV,
whereas �Ev�CIS�= �0.2–0.3� eV. This is a consequence of
the shorter Cu–Se bond length in CGS relative to CIS, and is
reflected by the greater energetic separation of the Cu d
bands in CGS from its VBM than in CIS �i.e., larger p-d
repulsion compared with CIS�. As a result, the removal of Cu
atoms upon the creation of a polar GB surface lowers the
VBM of CGS more than it does in CIS. The different posi-
tions of the Cu d band in CIS and CGS are reflected also in
the existence of a larger crystal-field splitting �CF=���5v�
−���4v�


