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A novel approach to a non-destructive depth
profiling using soft x-ray spectroscopies
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While the chemical and structural analysis of a surface has become commonplace using a variety of techniques
including Auger Electron Spectroscopy (AES) and x-ray photoemission spectroscopy, it is often advantageous
to differentiate between the chemistry and structure of the surface and the near surface (e.g., interface). The
method used to make this distinction depends on the thickness of the layers to be differentiated. If the com-
bined thickness of the layers is greater than 100 Å, then the surface must be physically removed by ion bom-
bardment before the subsurface components can be identified. However, the bombardment will consequently
alter the structure and in many cases, particularly in soft matters, the surface structure and chemistry of the
studied component [1]. This alteration makes these methods incapable of precise investigation of super sen-
sitive structure such as the passivation superficial layers formed on the metal alloy oxides in contact with the
electrolyte salts [2-3] and the interface formation between low dimensional superconductive layers and the
substrate significantly, modifying their properties [4-5].
Here, we carry a novel approach to a non-destructive depth profiling using a combination of the soft x-ray
absorption spectroscopy in total electron yield and total fluorescence yield mode with soft x-ray reflectivity
measurement. This method allows to have a precise elemental and spatial map of the different layers based
on the effective mean probing depth present in specific layers and allows an in depth studies of the super
sensitive structures.

[1] S. J. Rezvani, R. Gunnella, A. Witkowska, F. Nobili, M. Pasqualini, S.Passerini and A. Di Cicco. Applied
surface scince,435, 1029 (2017).
[2] S.J. Rezvani, R. Gunnella, F. Nobilii, S.Passerini, A. Mushtaq and A. Di Cicco. Journal of physical chemistry
C, 121(47), 26379 (2017).
[3] S. J. Rezvani, R. Gunnella, A. Witkowska, F. Mueller, F. Nobili, M. Pasqualini, S.Passerini and A. Di Cicco.
ACS Applied materials and interfaces, 9, 45704576 (2017).
[4] N. Pinto, S.J. Rezvani, A. Perali, L. Flammia, C. Cassiago, N. De Leo, M. Fretto and V. Lacquaniti. Scientific
reports, 8, 4710 (2018).
[5] Innocenti, D. et al. Resonant and crossover phenomena in a multiband superconductor: tuning the chem-
ical potential near a band edge. Phys. Rev. B 82, 184528 (2010).

Primary author: Dr REZVANI, S. J. (LNF INFN)

Co-authors: Prof. DI CICCO,Andrea (University of Camerino); DrNOBILI, Francesco (university of camerino); Prof.
STEFANO, Passerini (Helmholtz Institute Ulm); Prof. GUNNELLA, Roberto (University of Camerino); Prof. NAN-
NARONE, Stefano (IOM CNR)

Presenter: Dr REZVANI, S. J. (LNF INFN)

Session Classification: Materials investigation techniques - 1


