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Photoemission Tomography: A renaissance in valence band 
photoemission of adsorbed molecules

Here it will be shown that the apparently complex angular distribution of valence band photoemission from
molecular films can be simply and quantitatively predicted from a Fourier transform of initial state
wavefunctions. This suggests, contrary to popular belief, that overall dependence of the photocurrent can be
well accounted for by assuming a plane wave for the final state. The imaging of the photoemission angular
distribution together with an analysis based on the plane wave final state approximation is becoming known
as orbital or photoemission tomography.

ARUPS DFT orbitalsWhile reconstruction of real space orbitals is the most
spectacular demonstration of photoemission tomography
it´s power lies in the ability it gives to identify photo-
emission features to particular states and molecular geo-
metries. This will be demonstrated for a variety of orbitals
of the proto-typical pi conjugated molecules pentacene,
sexiphenyl and PTCDA on a number of substrate surfaces.
For adsorbate monolayers it will be shown how photo-
emission tomography can be used to determine molecular
geometries, unambiguously determine the orbital energy
ordering, gain insight into the nature of the surface
chemical bond and image the orbitals in real space.
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