Cambridge University Press

978-1-107-40823-4 - Ion Beams and Nano-Engineering: Materials Research Society
Symposium Proceedings: Volume 1181

Editors: Daryush ILA, Paul K. Chu, Jorg K. N. Lindner, Naoki Kishimoto and John E. E. Baglin
Frontmatter

More information

Ton Beams and
Nano-Engineering

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107408234
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40823-4 - Ion Beams and Nano-Engineering: Materials Research Society
Symposium Proceedings: Volume 1181

Editors: Daryush ILA, Paul K. Chu, Jorg K. N. Lindner, Naoki Kishimoto and John E. E. Baglin
Frontmatter

More information

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107408234
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-1-107-40823-4 - Ion Beams and Nano-Engineering: Materials Research Society
Symposium Proceedings: Volume 1181

Editors: Daryush ILA, Paul K. Chu, Jorg K. N. Lindner, Naoki Kishimoto and John E. E. Baglin
Frontmatter

More information

MATERIALS RESEARCH SOCIETY
SYMPOSIUM PROCEEDINGS VOLUME 1181

Ion Beams and
Nano-Engineering

Symposium held April 1417, 2009, San Francisco, California, U.S.A.

EDITORS:

Daryush ILA

Alabama A&M University
Normal, Alabama, U.S.A.

Paul K. Chu

City University of Hong Kong
Kowloon, Hong Kong

Jorg K.N. Lindner

Universitit Paderbormn
Paderborn, Germany

Naoki Kishimoto

National Institute for Materials Science
Tsukuba, Japan

John E.E. Baglin

IBM Almaden Research Center
San Jose, California, U.S.A.

MIR]S]

Materials Research Society
Warrendale, Pennsylvania

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107408234
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40823-4 - Ion Beams and Nano-Engineering: Materials Research Society
Symposium Proceedings: Volume 1181

Editors: Daryush ILA, Paul K. Chu, Jorg K. N. Lindner, Naoki Kishimoto and John E. E. Baglin
Frontmatter

More information

CAMBRIDGE UNIVERSITY PRESS
Cambridge, New York, Melbourne, Madrid, Cape Town,
Singapore, Sio Paulo, Delhi, Mexico City

Cambridge University Press
32 Avenue of the Americas, New York Ny 10013-2473, USA

Published in the United States of America by Cambridge University Press, New York

www.cambridge.org
Information on this title: www.cambridge.org/9781107408234

Materials Research Society
506 Keystone Drive, Warrendale, A 15086
http://www.mrs.org

© Materials Research Society 2010

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without the written
permission of Cambridge University Press.

This publication has been registered with Copyright Clearance Center, Inc.
For further information please contact the Copyright Clearance Center,
Salem, Massachusetts.

First published 2010
First paperback edition 2012

Single article reprints from this publication are available through
University Microfilms Inc., 300 North Zeeb Road, Ann Arbor, M1 48106

CODEN: MRSPDH

ISBN 978-1-107-40823-4 Paperback

Cambridge University Press has no responsibility for the persistence or
accuracy of URLs for external or third-party internet websites referred to in

this publication, and does not guarantee that any content on such websites is,
or will remain, accurate or appropriate.

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107408234
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-1-107-40823-4 - Ion Beams and Nano-Engineering: Materials Research Society
Symposium Proceedings: Volume 1181

Editors: Daryush ILA, Paul K. Chu, Jorg K. N. Lindner, Naoki Kishimoto and John E. E. Baglin
Frontmatter

More information
Preface ix
Materials Research Society Symposium Proceedings X

BEAM LITHOGRAPHY, PATTERN
FORMATION AND NANOWIRES

Localized **Fe” Ion Implantation of TiO, Using Anodic

Porous Alumina 3
Jens Jensen, Ruy Sanz, Mirian Jaafar,
Manuel Hernandez-Vélez, Agustina Asenjo,
Anders Hallén, and Manuel Vizquez

Importance of Internal lon Beam Parameters on the Self-

Organized Pattern Formation with Low-Energy Broad

Beam Ion Sources 9
Marina 1. Cornejo, Bashkim Ziberi, Frank Frost,
Horst Neumann, Michael Tartz, and
Bernd Rauschenbach

Naneoscale Surface Patterning of Silicon Using

Local Swelling Induced by He Implantation

Through NSL-Masks 15
Frederic J.C. Fischer, Michael Weinl,
Joérg K.N. Lindner, and Bernd Stritzker

* Localized Gallium Doping and Cryegenic Deep
Reactive Ion Etching in Fabrication of Silicon
Nanostructures 21
Nikolai Chekurov, Kestutis Grigoras,
Antti Peltonen, Sami Franssila, and
Ilkka Tittonen

Ion Implanted SiO, Substrates for Nucleating Silicon
Oxide Nanowire Growth 27
Jason L. Johnson, Yongho Choi, and Ant Ural

*Invited Paper

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107408234
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40823-4 - Ion Beams and Nano-Engineering: Materials Research Society
Symposium Proceedings: Volume 1181

Editors: Daryush ILA, Paul K. Chu, Jorg K. N. Lindner, Naoki Kishimoto and John E. E. Baglin
Frontmatter

More information

MAGNETIC, OPTICAL AND
SEMICONDUCTOR APPLICATIONS

Tunneling and Anisotropic-Tunneling Magnetoresistance

in Iron Nanoconstrictions Fabricated by Focused-Ion-Beam 35
Amalio Fernandez-Pacheco, Jose M. De Teresa,
Rosa Cordoba, and Ricardo Ibarra

Thermoelectric Generators of Sequentially Deposited

Si/Si+Ge Nano-Layered Superlattices 41
Cydale Smith, Marcus Pugh, Hervie Martin,
Rufus D. Hill, Brittany James, Satilmis Budak,
K. Heidary, Claudiu Muntele, and Daryush ILA

Fabrication and Characterization of Thermoelectric
Generators From Si0,/SiO,+Au Nano-Layered
Superlattices 47
Marcus Pugh, Rufus D. Hill, Brittany James,
Hervie Martin, Cydale Smith, S. Budak,
Kaveh Heidary, Claudiu Muntele, and
Daryush ILA

Band Gap Engineering of Nano Scale AlGaN Epitaxial

Layers by Swift Heavy Ion Irradiation 53
N. Sathish, G. Devaraju, N. Srinivasa Rao,
Anand Pathak, Andrzej Turos, S.A. Khan,
D.K. Avasthi, E. Trave, and P. Mazzoldi

NANOSTRUCTURE FORMATION AND
FABRICATION OF 3D STRUCTURES

* Fabrication of Micro-Fluid-Channel Structures by
Focused Ion Beam Techniques 61
Junichi Yanagisawa, Hiroaki Kobayashi,
Kakunen Koreyama, and Yoichi Akasaka

Simulation of Ion-Beam Induced Etching and Deposition
Using a Non-Local Recoil-Based Algorithm 69
Christoph Ebm and Gerhard Hobler

*Invited Paper

vi

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107408234
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-1-107-40823-4 - Ion Beams and Nano-Engineering: Materials Research Society
Symposium Proceedings: Volume 1181

Editors: Daryush ILA, Paul K. Chu, Jorg K. N. Lindner, Naoki Kishimoto and John E. E. Baglin
Frontmatter

More information

* Swift Heavy Ion Irradiation Induced Effects in Si/SiOx
Multi-Layered Films and Nanostructures 75
Jurgen W. Gerlach, C. Patzig, W. Assmann,
A. Bergmaier, Th. Hoche, J. Zajadacz, R. Fechner,
and Bernd Rauschenbach

My Modeling Nanocluster Formation During Ion Beam

Synthesis 87
Chun-Wei Yuan, Diana O. Yi, Ian D. Sharp,
Swanee J. Shin, Christopher Y. Liao, Julian Guzman,
Joel W. Ager III, Eugene Haller, and Daryl Chrzan

Ion-Beam Texturing at Nucleation — Manipulation of

Crystallographic Orientation in Cubic Materials at the

Nanometer Scale 93
James Groves, Robert Hammond, Ann Marshall,
Raymond F. DePaula, Liliana Stan, and
Bruce M. Clemens

Ton Beam Synthesis of Ge Nanocrystals Embedded in

SiO; Matrix 99
Anand Pathak, N. Srinivasa Rao, D. Kabiraj,
S.A. Khan, B.K. Panigrahi, K.G.M. Nair, and
D K. Avasthi

ION-SOLID INTERACTIONS

* Quantum and Classical Molecular Dynamics Studies of
the Threshold Displacement Energy in Si Bulk and

Nanowire 111
Eero Holmstrom, Arkady Krasheninnikov, and
Kai Nordlund

Study of Silicon Carbide Ceramics 123

Malek A. Abunaemeh, Ibidapo Ojo, Mohamed Seif,
Claudiu Muntele, and Daryush ILA

Low-Energy Ion Beam Sputtering of Pre-Patterned Fused

Silica Surfaces 129
Jens Véllner, Bashkim Ziberi, Frank Frost, and
Bernd Rauschenbach

*Invited Paper

vii

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107408234
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40823-4 - Ion Beams and Nano-Engineering: Materials Research Society
Symposium Proceedings: Volume 1181

Editors: Daryush ILA, Paul K. Chu, Jorg K. N. Lindner, Naoki Kishimoto and John E. E. Baglin
Frontmatter

More information

Sputtering Yield Measurements with Size-Selected Gas

Cluster Ion Beams 135
Kazuya Ichiki, Satoshi Ninomiya, Toshio Seki,
Takaaki Aoki, and Jiro Matsuo

BIOLOGICAL AND BIOMEDICAL
APPLICATIONS

* Fabrication and Surface Modification of Porous Nano-
Structured NiTi Orthopedic Scaffolds for Bone Implants 143
Shuilin Wu, Xiangmei Liu, Paul K. Chu, Tao Hu,
Kelvin Wai Kwok Yeung, and Jonathan C.Y. Chung

* Jon Implantation as Surface Treatment for Osseointegration:
From the Lab to the Clinic 153
Inigo Braceras, Roberto Muiloz, Jose 1. Alava, and
Miguel Angel De Maeztu

* Low-Energy Ion Beam Biotechnology at Chiang Mai
University 161
Liangdeng Yu and S. Anuntalabhochai

Author Index 171

Subject Index 173

*Invited Paper

viii

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107408234
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-1-107-40823-4 - Ion Beams and Nano-Engineering: Materials Research Society
Symposium Proceedings: Volume 1181

Editors: Daryush ILA, Paul K. Chu, Jorg K. N. Lindner, Naoki Kishimoto and John E. E. Baglin
Frontmatter
More information

PREFACE

This volume contains papers presented at Symposium DD, "Ion Beams and Nano-
Engineering," held on April 14-17 at the 2009 MRS Spring Meeting in San Francisco,
California.

Ion beam techniques provide unique capabilities for exploring and custom-tailoring
the properties, structure, interactions, and configuration of polymeric materials,
biomolecular materials, and bio-compatible materials. New understanding of ion beam-
matter interactions, and new facilities for precision ion beam processing now enable
applications ranging from nano-fabrication, nano-patterning and high resolution resist
lithography, and nanoparticle self assembly, to selective activation of surfaces,
manipulation of cells, fabrication of bio-compatible materials and fabrication of
structures for 3D structures. Such facilities enable advanced development of coatings
and structures displaying engineered mechanical, optical, electronic, magnetic and
chemical properties. Ion beam characterization techniques also offer new options
involving high spatial resolution, ppb elemental sensitivity, and sub-micro-beam
imaging. The presentations during this symposium and manuscripts in this proceedings
volume deal with current and emerging applications of ion beam techniques.

Finally, the organizers acknowledge that the success of Symposium DD depended
critically on the full participation of excellent researchers and scientists as well as
graduate students. The organizers are also extremely grateful to MRS for making this
symposium possible through its dedicated work before, during and following the
Meeting, and to the volunteer students who kindly assisted with audio and video during
the sessions. We also thank NASA (USA), NIMS (Japan), AAMURI (USA), and
National Electrostatics Corporation for their generous and substantial financial support.

Daryush ILA
Paul K. Chu

Jorg K.N. Lindner
Naoki Kishimoto
John E.E. Baglin

December 2009
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