
Proceedingsof the E-MRS 2006 SymposiumE:

Scienceand Technologyof NanotubesandNanowires

Nice,France

29May ^ 2 June 2006

Guest Editors:

Andrea C.Ferrari
University of Cambridge
Cambridge, UK

AchimHartschuh
Universit�t Muº nchen
Muº nchen, Germany

Niels De Jonge
OakRidge National Laboratory
OakRidge,TN, USA



Artistic rendering of a secondary-electron image of a carbon nanotube-based array of field effect transistors.

(Courtesy of M. Cantoro, University of Cambridge).

The final articles of this Proceedings were received at Elsevier on 31 October 2006



Preface

Science and technology of nanotubes and nanowires

The successful application of nanomaterials for nano-

technology faces four main challenges: materials prepara-

tion, characterization, device fabrication and integration.

The physical properties of nanomaterials strongly depend

on their atomic-scale structure, size and chemistry but also

on their organization and aggregation. Nanotubes and

nanowires dominate the pursuit for materials for future

nanotechnology applications.

Carbon nanotubes are a unique platform for many

fundamental studies of quantum physics in low-dimen-

sional systems, and several unexpected physical phenom-

ena have been discovered. Recent breakthroughs in high-

yield production, diameter control and techniques for

separating metallic and semiconducting nanotubes promise

to make commercial applications of this materials real.

Large efforts in the area of chemical modification and

manipulation of nanotubes have allowed the design and

fabrication of well-controlled nanotube architectures.

Substantial progress also has been made in fabricating

electronic and photonic devices, sensors, field-emission

displays, and nano-electro-mechanical systems using na-

notubes and nanotube-based mesostructures.

One-dimensional semiconductor nanowires are also

receiving ever-increasing attention because of their poten-

tial applications in electronics and photonics. Device

performance typically depends on the material structure

and crystallinity, but assembly is also a critical issue for

applications. Fabrication of several types of 1D nanos-

tructures, such as nanowires, nanorods, nanosaws and

nanoribbons, has been successfully demonstrated by

several growth methods for elemental semiconductors,

such as Si and Ge, as well as for III–V and II–VI

compounds. Nanotubes of various non-carbon materials

have been found and characterized.

This volume contains the proceedings of the European

Materials Research Symposium on science and technology

of nanotubes and nanowires held May 29–June 2, 2006—in

the Acropolis Congress Center, Nice, France. The sympo-

sium was chaired by Andrea Ferrari, Achim Hartschuh,

Niels de Jonge, Christian Schoenenberger, Peter Eklund.

The invited speakers were Adrian Bachtold (Instituto de

Microelectrónica de Barcelona, Spain), Rodrigo Capaz

(Universidade Federal do Rio de Janeiro, Brazil), Silvano

De Franceschi (TASC National Laboratory, Italy), Mil-

dred Dresselhaus (MIT, USA), Dmitri Golberg (National

Institute for Materials Science & University of Tsukuba,

Japan), Ralph Krupke (Forschungszentrum Karlsruhe,

Germany), Yu-Ming Lin (IBM T.J. Watson Research

Center, USA), Liberato Manna (National Nanotechnology

Lab, Italy), Francesco Mauri (Université Pierre et Marie

Curie, France), Marcos Pimenta (Universidade Federal de

Minas Gerais, Brazil), Stephanie Reich (MIT, USA), Lars

Samuelson (Lund University, Sweden), Reshef Tenne

(Weizmann Institute of Science, Israel), Peidong Yang

(University of California-Berkeley, USA).

The symposium covered the progress in design, manu-

facturing and characterization of nanotubes and nano-

wires, and new developments leading to possible

commercial applications of these materials. In particular,

several session focussed on

� progress in the synthesis of nanotubes/nanowires;

� progress in the assembly of nanotubes/nanowires into

well-controlled architectures;

� light absorption, emission, and scattering;

� excitons, phonons, band structure and optical spectra;

� novel characterization techniques;

� theoretical modeling of growth, electronic and optical

properties;

� fabrication and characterization of nanotube/nanowires

electronic/optoelectronic devices, sensors, actuators;

� nanocomposites with nanotube/nanowires fillers;

� applications and commercialization of nanotube/nano-

wires;

� health/toxicity related issues.

We hope that these proceedings will provide the readers

with a survey of most recent developments in these exciting

fields of nanotechnology.
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M. Niebelschütz, V. Cimalla, O. Ambacher, T. Machleidt, J. Ristic and E. Calleja 200

Electronic properties of InAs/GaAs nanowire superlattices

Y.M. Niquet 204

Nanowire-based electromechanical biomimetic sensor

K. Tonisch, V. Cimalla, F. Will, F. Weise, M. Stubenrauch, A. Albrecht, M. Hoffmann and O. Ambacher 208

Quantized field-electron emission at 300K in self-assembled arrays of silicon nanowires

A.I. Klimovskaya, O.E. Raichev, A.A. Dadykin, Y.M. Litvin, P.M. Lytvyn, I.V. Prokopenko, T.I. Kamins, S. Sharma and

Yu. Moklyak 212

Light emission from three-dimensional ensembles of CdTe nanocrystal wires templated in nanotubes of chrysotile asbestos

M. Bardosova, S.G. Romanov, C.M.S. Torres, N. Gaponik, A. Eychmueller and Y.A. Kumzerov 218

Photoluminescence of ZnO nanowires grown on sapphire (1 1 �2 0) substrates

K.A. Jeon, H.J. Son, C.E. Kim, J.H. Kim and S.Y. Lee 222

Organic and Inorganic Nanostructures

Both-end opened nanostructure holes by embedded carbon nanotubes realized on thinned membranes on (1 0 0) silicon

substrates

Y. Abdi, S. Mohajerzadeh, S. Darbari and E. Arzi 226

Carbon aligned nanocolumns by RF-Magnetron sputtering: The influence of the growth parameters

S. Scalese, V. Scuderi, F. Simone, A. Pennisi, G. Compagnini, C. Bongiorno and V. Privitera 231

Self-rolled polymer microtubes with engineered hidden walls

V. Luchnikov and M. Stamm 236

Contents ix



ZnO nanotubes by template wetting process

B.I. Seo, U.A. Shaislamov, M.H. Ha, S.-W. Kim, H.-K. Kim and B. Yang 241

Anatase nanotubes as support for platinum nanocrystals

D. Eder, M.S. Motta, I.A. Kinloch and A.H. Windle 245

Fabrication of well-defined individual dislocations in SiGe as a novel one-dimensional system

E. Bugiel, M. Lewerenz and H.J. Osten 250

Electrospinning of complex oxide nanofibers

J. Yuh, L. Perez, W.M. Sigmund and J.C. Nino 254

Pyroelectric nano-rods grown inside alumina nano-pores

M. Nitzani and S. Berger 260

TEM study of annealed Pt nanostructures grown by electron beam-induced deposition

S. Frabboni, G.C. Gazzadi and A. Spessot 265

Characterization of a ferromagnetic porous silicon-based Ni/Si nanocomposite with a novel strong high-field anisotropy
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