
surface science

reports

Available online at www.sciencedirect.com

Surface Science Reports 71 (2016) 547–594

Positrons in surface physics$

Christoph Hugenschmidt

FRM II and Physik-Department E21, Technische Universität München, Lichtenbergstraße 1, 85748, Germany

Received 9 June 2016; received in revised form 9 June 2016; accepted 24 September 2016
Available online 4 October 2016

Abstract

Within the last decade powerful methods have been developed to study surfaces using bright low-energy positron beams. These novel analysis
tools exploit the unique properties of positron interaction with surfaces, which comprise the absence of exchange interaction, repulsive crystal
potential and positron trapping in delocalized surface states at low energies. By applying reflection high-energy positron diffraction (RHEPD) one
can benefit from the phenomenon of total reflection below a critical angle that is not present in electron surface diffraction. Therefore, RHEPD
allows the determination of the atom positions of (reconstructed) surfaces with outstanding accuracy. The main advantages of positron
annihilation induced Auger-electron spectroscopy (PAES) are the missing secondary electron background in the energy region of Auger-
transitions and its topmost layer sensitivity for elemental analysis. In order to enable the investigation of the electron polarization at surfaces low-
energy spin-polarized positrons are used to probe the outermost electrons of the surface. Furthermore, in fundamental research the preparation of
well defined surfaces tailored for the production of bound leptonic systems plays an outstanding role. In this report, it is envisaged to cover both
the fundamental aspects of positron surface interaction and the present status of surface studies using modern positron beam techniques.
& 2016 Elsevier B.V. All rights reserved.
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1. Introduction

In surface science the structure and elemental composition
ideally of the topmost atomic layer of a solid and all kinds of

phenomena related to the surface are subject of most research
activities. For this a zoo of well-known standard analysis tools
based on spectroscopic, microscopic, scattering and diffraction
methods are commonly applied.
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