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Report:
As outlined in the proposal, this experiment has focussed on an x-ray standing wave (XSW) and x-ray
photoelectron spectroscopy (XPS) study of an important compound used in molecular electronics, namely
F16CuPc (perfluorinated Cu-phthalocyanine, C32F16N8Cu) on Ag(111).
The full quantitative analysis is not yet finished, but the qualitative features of the data lead us to following
tentative conclusions:
1) We could successfully determine the bonding distance, d, of the F16CuPc molecule and small differences
between the different atomic species within the molecule.
This is of importance for the understanding of this van-der-Waals-driven epitaxy and the electron transfer at the
interface.
2) The coherent fraction appears to be relatively high, which is presumably due to the rigid nature of the
molecule.
3) After exploiting the substrate (111) reflection, we also studied the XSW signal from the (222) reflection.
Despite the difficult experimental conditions (including the need to apply a bias voltage to the sample for the
detection of C(1s) photoelectrons and the low XPS cross-section for higher-energy x-rays), we were able to
record data sets. This proof of principle, i.e., that the electron analyzer at ID32 is able to detect high-energy
photoelectrons (up to about 4500 eV in kinetic energy) is very important for the planned future developments of
high-energy XPS and exploiting higher-order reflections in XSW.
4) The XSW and XPS studies were performed at different temperatures,
and small, but important differences in the bonding configuration were found (thermally-induced chemisorption
mediated by the pi-electrons of these otherwise predominantly van-der-Waals-bonded molecules).
5) We have detected differences in the XPS- and the Auger-detected XSW signals to address the question of
non-dipolar contributions to the XPS cross-section (F. Schreiber et al., Surf. Sci. Lett., in print (2001)). After
the proof of principle of this approach we intend to address the issue of the non-dipolar contributions
systematicall in a future experiment.

We also wish to acknowledge the excellent collaboration with the ESRF scientists B.C.C. Cowie and J.
Zegenhagen.

