Author’s Accepted Manuscript ,
DRVSICA

Magnetoresistance oscillations of two-dimensional PH} Umg ‘liw_mm,,smm o
electron systems in lateral superlattices with —_—
structured unit cells
Rolf R. Gerhardts

www.elsevier.comvlocate/physe
PII: S1386-9477(15)30099-0
DOI: http://dx.doi.org/10.1016/j.physe.2015.06.027

Reference: PHYSE12014
To appear in:  Physica E: Low-dimensional Systems and Nanostructures

Received date: 12 May 2015
Revised date: 23 June 2015
Accepted date: 25 June 2015

Cite this article as: Rolf R. Gerhardts, Magnetoresistance oscillations of two
dimensional electron systems in lateral superlattices with structured unit cells

Physica E: Low-dimensional Systems and  Nanostructures
http://dx.doi.org/10.1016/j.physe.2015.06.027

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/physe
http://dx.doi.org/10.1016/j.physe.2015.06.027
http://dx.doi.org/10.1016/j.physe.2015.06.027

Magnetoresistance oscillations of two-dimensional
electron systems in lateral superlattices with structured
unit cells

Rolf R. Gerhardts

Mazx-Planck-Institut fiir Festkorperforschung, Heisenbergstrasse 1, D-70569 Stuttgart,
Germany

Abstract

Model calculations for commensurability oscillations of the low-field mag-
netoresistance of two-dimensional electron systems (2DES) in lateral super-
lattices, consisting of unit cells with an internal structure, are compared with
recent experiments. The relevant harmonics of the effective modulation po-
tential depend not only on the geometrical structure of the modulated unit
cell, but also strongly on the nature of the modulation. While higher har-
monics of an electrostatically generated surface modulation are exponentially
damped at the position of the 2DES about 90 nm below the surface, no such
damping appears for strain-induced modulation generated, e.g., by the de-
position of stripes of calixarene resist on the surface before cooling down the
sample.
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1. Introduction

The calculations presented here are motivated by recent magnetoresis-
tance experiments [1, 2] on two-dimensional electron systems (2DES) in
Al,Ga;_,As-heterostructures with a special type of periodic surface mod-
ulation. The modulation of the 2DES, located 90 nm below the sample sur-
face, was achieved by depositing a periodic array of identical, parallel metal
stripes, with three stripes per unit cell, onto the sample surface. The three
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