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[bookmark: _GoBack]Figure 1:Optimised geometries for the studied dyes complexes.
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[bookmark: _Ref39069759]Figure 2: The discussed parameters, the bond lengths Ri(i=1,7) (blue color), the dihedral angles CCCC αi(i=1,5)  and CCPO  α6 (red color), and the dihedral SCCS βi(i=1,2) (green color)
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[bookmark: _Ref31405699]Figure 3: The discussed bond lengths of the studied dyes.
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[bookmark: _Ref28180114]Figure 4: Comparative molecular orbital energies of the isolated and TiO2-bound of the studied dyes. the blue line represents the conduction band edge position for anatase (101) TiO2.
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[bookmark: _Ref29216554]Figure 5: Electronic distribution of frontier orbitals and density charge difference CDD of studied dyes@(TiO2)9. The isovalue used is 0.02 for FMO and 0.0004 for CDD. Colour for FMO (red: negative density, green: Positive density) and CDD (yellow: for electron, blue: for hole).
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[bookmark: _Ref27929841]Figure 6: Absorption spectra of the studied dyes@(TiO2)9 in chloroform solvent by BHandH/6-311G(d) method.
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Figure 7: fragments schematic of the studied dyes
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Figure 8: The calculated NBO charge of studied dyes.
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[bookmark: _Ref29057972]
Figure 9: LHE(%) for all studied dyes.
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[bookmark: _Ref29058085]Figure 10:accumulated Jsc values for all studied dyes.
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