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Vacuum level shift at Alqs/LiF/Al interfaces: a first-principles study
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[Abstract] Work function changes [vacuum level shifts (4vis)] in Al(001) surfaces by the
adsorption of thin layers composed of Alqs [Algs = tris(8-hydroxyquinolinato)aluminum] and
LiF are theoretically investigated. First-principles calculations reasonably reproduce
experimental values of AvLs, enabling us to discuss underlying mechanism. The dipole moment
of Algs and interfacial charge rearrangement (Pauli push-back effect) are main reasons for Avis
at Al(001)-Algs and AI(001)-LiF interfaces, respectively. For a stacked Al(001)-LiF-Alqgs
layer configuration, theory suggests a more complicated picture, which takes charge
rearrangement between LiF and Algs into account, than a simple sum of contributions from the
two layers.
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Apads(2) = pads+a1(2) — {padas(2) + par(2)} (ads =Alqgs or LiF) (la)

Apalq,+Lir(Z) = Parg,+Lir+a1(Z) — {pag, (@) + pLir(2) + pai(2)} (1b)
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Fig. 1. (a) Electrostatic potential profile for an Al(001)-Algqs interface. (b) Plots for the AI(001)-Algqs interface:
electron density difference Apaiq3 along surface normal (top), displaced charge O(z) (middle) and net change
in the potential energy V(z) (bottom). In the bottom plot, potential drop from left to right is the bond dipole
(BD). (c) Potential profiles for clean Al(001) (top), Alqs (middle) and BD [bottom, same as that given in (b)].
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