Claudia Felser
Gerhard H. Fecher Editors

Spintronics

From Materials to Devices

@_ Springer



Editors

Prof. Dr. Claudia Felser

Inst. Anorganische Chemie
und Analytische Chemie

Universitit Mainz

Mainz, Germany

Max-Planck-Institut fiir
Chemische Physik fester Stoffe
Dresden, Germany

Dr. Gerhard H. Fecher

Inst. Anorganische Chemie
und Analytische Chemie

Universitat Mainz

Mainz, Germany

Max-Planck-Institut fiir
Chemische Physik fester Stoffe
Dresden, Germany

ISBN 978-90-481-3831-9
DOI 10.1007/978-90-481-3832-6
Springer Dordrecht Heidelberg New York London

ISBN 978-90-481-3832-6 (eBook)

Library of Congress Control Number: 2013935588

© Springer Science+Business Media Dordrecht 2013

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology
now known or hereafter developed. Exempted from this legal reservation are brief excerpts in connection
with reviews or scholarly analysis or material supplied specifically for the purpose of being entered
and executed on a computer system, for exclusive use by the purchaser of the work. Duplication of
this publication or parts thereof is permitted only under the provisions of the Copyright Law of the
Publisher’s location, in its current version, and permission for use must always be obtained from Springer.
Permissions for use may be obtained through RightsLink at the Copyright Clearance Center. Violations
are liable to prosecution under the respective Copyright Law.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

While the advice and information in this book are believed to be true and accurate at the date of pub-
lication, neither the authors nor the editors nor the publisher can accept any legal responsibility for any
errors or omissions that may be made. The publisher makes no warranty, express or implied, with respect
to the material contained herein.

Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)



Contents

10

Heusler CompoundsataGlance . . . ... ... ........... 1
Tanja Graf and Claudia Felser

New Heusler Compounds and Their Properties . . . . . . ... ... 15
Benjamin Balke, Gerhard H. Fecher, and Claudia Felser

Crystal Structure of Heusler Compounds . . . . . . ... ... ... 45
Tanja Graf and Claudia Felser

Substitution Effects in Double Perovskites: How the Crystal

Structure Influences the Electronic Properties . . . . . . . . ... .. 61
Haitao Gao, Alexandra Jung, Irene Bonn, Vadim Ksenofontov,

Sergey Reiman, Claudia Felser, Martin Panthéfer, and Wolfgang Tremel

Half-Metallic Ferromagnets . . . . . .. .. ... ... ........ 71
Jiirgen Kiibler, Gerhard H. Fecher, and Claudia Felser

Correlation and Chemical Disorder in Heusler Compounds:
A Spectroscopical Study . . . . . .. ... ... 0oL 97
Jirgen Braun, Hubert Ebert, and Jan Mindr

Theory of the Half-Metallic Heusler Compounds . . . . . . .. ... 115
Gerhard H. Fecher, Stanislav Chadov, and Claudia Felser

Electronic structure of complexoxides . . . . . . ... .. ... ... 167
Alexander 1. Lichtenstein

Local Structure of Highly Spin Polarised Heusler Compounds
Revealed by Nuclear Magnetic Resonance Spectroscopy . . . . . . . 205
Sabine Wurmehl and Jiirgen T. Kohlhepp

New Materials with High Spin Polarization Investigated by X-Ray
Magnetic Circular Dichroism . . . . . ... ... ... ... ... ... 221
Hans-Joachim Elmers, Michael Kallmayer, and Peter Klaer

Xiil



Xiv

11

12

13

14

15

16

17

Contents

Hard X-Ray Photoelectron Spectroscopy of New Materials
for Spintronics . . . . . . .. ... L
Gerhard H. Fecher and Claudia Felser

Characterization of the Surface Electronic Properties
of Co2Cry_xFe Al . . . . . . . . . ...
Jan-Peter Wiistenberg, Martin Aeschlimann, and Mirko Cinchetti

Magneto-Optical Investigations and Ion Beam-Induced
Modification of Heusler Compounds . . . . .. .. ... ... ... .
Jaroslav Hamrle, Oksana Gaier, Simon Trudel, Georg Wolf, and
Burkard Hillebrands

CoyFe(Al;_,Siy) Heusler Alloys and Their Applications
toSpintronics . . . . . .. ...
Kouichiro Inomata and Hiroaki Sukegawa

Transport Properties of Coo(Mn, Fe)Si Thin Films . . . . . . . . . .
Horst Schneider, Enrique Vilanova Vidal, and Gerhard Jakob

Preparation and Investigation of Interfaces of CoyCr_.Fe, Al
ThinFilms . . . . ... . ... .. .. ... ... . ... ...
Martin Jourdan

Tunnel Magnetoresistance Effect in Tunnel Junctions with Co,MnSi
Heusler Alloy Electrode and MgO Barrier . . . . . . .. .. ... ..
Yasuo Ando, Sumito Tsunegi, Yuya Sakuraba, Mikihiko Oogane,
Hiroshi Naganuma, and Koki Takanashi

Index . . . . . . . e e



