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Department of Applied Mathematics

The Department of Applied Mathematics performs research on fundamental and applied
topics in colloid, surface and polymer science, largely in measurement of surface forces,
on self-assembly of organic and inorganic structures at mesoscopic scales; and on
disordered materials, mostly on micron-scale morphology and transport in porous
Structures.

The research activities of the Department remain very diverse, encompassing researchers
with very different backgrounds and often very different approaches to research. It is
fitting then that this year our founder, Professor Barry Ninham, be awarded the David
Craig medal for his lasting contributions to the broad science he has made over the past
50 years. As reflected in Barry's contributions this also remains the Department's great
strength. In reality it is much like a physics, chemistry, biology, mathematics, materials
and chemical engineering department all rolled into one. Work in the Department
continues to include experimental work as well as theory and simulation.

The research interests in condensed matter can be broadly classified into three main
areas:

(a) soft matter systems (polymers, liquid crystals, surfactants);
(b) surface science — particularly systems involving colloidal and soft materials;
(c) porous and disordered materials.

Although condensed matter and materials research dominates the Department's efforts,
individual programs are diverse; for example, studies of wettability in plant capillaries,
modelling of multiphase flow properties of oil-bearing rocks, tomographic imaging of
fossils and studies of networks and analysis of economic data are part of the Groups'
ongoing research programs.

A large part of the Department's effort has been funded by the ARC Cooperative
Research Centre, SmartPrint, which focuses mainly on fundamental research on surface
physics and material structure with applications to the paper industry (Knackstedt,
Senden and Craig). A joint research project with companies in the oil and gas industry is
now being undertaken. In both cases the Department has been able to forge solid
research consortia, where industry is being driven by the application of pure research. So
successful have these relationships been that the partners are in fact championing the
development of ANU technology in the global setting. Largely, progress continues to be
open science, although a number of commercial opportunities have presented themselves.
In supporting open research the collaborating industry partners are recognising the role
universities play in providing the broad and basic training that their industry draws upon.



The Department has grown to its largest now comprising over 50 people, and in terms of
academic staff is the largest in the Research School. It continues to grow, thanks mainly
to the support of the Australian Research Council (ARC) in terms of fellowships, the Co-
operative Research Centre (CRC) and industry-related grants.

During 2005 the research of the Department continued much as in recent years. Of
particular note was the commencement of the Federation Fellowship awarded to
Professor Stephen Hyde. His research program underlines the breadth of the Department;
his interest include self-assembly of molecular and macromolecular amphiphiles and
lipids in solution into liquid crystals, formation of inorganic materials in biological and
abiotic conditions. His work also includes characterisation and enumeration of geometric
networks in various spaces, including two-dimensional hyperbolic networks and higher-
dimensional euclidean networks. To great fanfare, Stephen, Vanessa Robins and Stuart
Ramsden initiated the 'Euclidean Patterns in Non-Euclidean Tilings' (EPINET) project,
which explores 2D hyperbolic (H2) tilings as a source of crystalline frameworks (or
networks) in 3D euclidean (E?) space.

Just as the Atomic Force Microscope (AFM) facility has been extended to ANU
researchers as an open access facility, the X-ray Micro-tomography facility has also
provided support to researchers outside the Department. Some of these innovative
projects include quantifying the neural capacity of bees, exploring the sensory systems of
270 Million year old fossil fish and the arrangement of wood fibre composites.

Staff List

Professor and Head of Department
Mark Knackstedt, BSc Columbia, PhD Rice (ARC QEII Fellowship)

Professor
Stephen Hyde, BSc PhD Monash (ARC Federation Fellowship)

Senior Fellows

Tomaso Aste, DipHons Genova, PhD Milan (EU, Marie Curie Fellowship)
Vince Craig, BSc PhD ANU (ARC Fellowship)

Tiziana Di Matteo, BSc(Hons) PhD Salerno (ARC QEII Fellowship)

Tim Senden, BSc PhD ANU (ARC Fellowship)

Adrian Sheppard, BSc Adel, PhD ANU (ARC Fellowship)

David Williams, BSc Sydney, PhD Cambridge (ARC Fellowship)

Research Fellows

Christoph Arns, Dipl-Phys Aachen, PhD UNSW (ARC Postdoctral Fellowship)
Mika Kohonen, BAppSc BSc(Hons) PhD ANU

Ankie Larsson, Ma Sc Lic PhD Lund, Doc Stockholm

Nobuo Maeda, BSc PhD ANU

Chiara Neto, BSc(Hons) PhD Florence (ARC Fellowship)

Shannon Notley, BSc(Hons) PhD ANU

Drew Parsons, BSc(Hons) PhD Karpov, DipEd UNSW

Vanessa Robins, BSc ANU, PhD Colorado
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Arthur Sakellariou, BSc PhD Melbourne
Rob Sok, BSc PhD Groningen

Postdoctoral Fellows

Fabrice Bauget, PhD Paris VI

Amit Goel, BEng Roorkee, PhD Minnesota

Ernesto Hernandez-Azpata, BSc PhD Mexico

Shio Inagaki, BSc Tokyo IT, MSc Ibaraki, PhD Tokyo

Christian Kugge, PhD KTH Stockholm

Ray Roberts, BSc(For) PhD ANU

Mohammad Saadatfar, BSc Mazandaran, MSc IASBS, PhD ANU (from October)
Gerd Schroeder, Dipl Phys Cologne, PhD ANU (February to August)
Par Wedin, MSc KTH Stockholm, PhD Karlstad (from April)
Xuehua Zhang, BE Dalian, ME PhD Shanghai (from September)

Visiting Fellows

Olaf Delgado-Friedrichs, Arizona State University, USA (November to December)

Susan Gunner, South Australia (July to December)

Stjepan Marcelja, Dip Ing Zagrep, PhD Roch, FAA, ANU (Emeritus Professor)

Mario Nicodemi, Universitario di Monte S. Angelo, Italy (from November)

Barry Ninham, MSc WA, PhD Maryland, DTech (hon causa) KTH Stockholm, D Phil
(hon causa) Lund, FAA (Visiting Professor, University of Florence, Italy), ANU
(Emeritus Professor)

Magnus Norgren, Mid Sweden University, Sweden (until June)

Christoph Oguey, Université de Cergy-Pontoise, France (April)

Ewa Radlinska, Australian National University (from February)

Enricho Scalas, Universita del Piemonte Orientale, Italy (November to December)

Senior Technical Officers
Anthony Hyde, Assoc IE Aust
David King (from August)
Tim Sawkins

Consultants and Other Staff

Holger Averdunk, BSc(Hons) Biochemistry, BSc Computer Science
Richard Corby

Stuart Ramsden, GardDip Film & Television Swinburne

Paul Veldkamp (from July)

Departmental Administrators
Jan James (CRC Administrator)
Jenny Smith



Publications

Legend: * External to the University
# Member of another area of this University other than this School

Publications in Refereed Journals

Akbulut, M.*, Chen, N.*, Maeda, N., Israclachvili, J.*, Grunewald, T.* and Helm, C.A.*
Crystallization in Thin Liquid Films Induced by Shear
Journal of Physical Chemistry B 109 (2005) 12509-12514

Arns, C.H., Knackstedt, M.A. and Martys, N.S.*
Cross-property Correlations and Permeability Estimation in Sandstone
Physical Review E 72 (2005) 046304-1-12

Arns, C.H., Bauget, F.*, Limaye, A., Sakellariou, A., Senden, T.J., Sheppard, A.P., Sok,
R.M., Pinczewski, W.V.* Bakke, S.*, Berge, L.1.*, Oren, P.-E.* and Knackstedt, M. A.

Pore-scale Characterization of Carbonates Using X-ray Microtomography
SPE Journal December 2005 (2005) 475-484

Arns, C.H., Mecke, J.*, Mecke, K.* and Stoyan, D.*
Second-order Analysis by Variograms for Curvature Measures of Two-phase Structures
European Physical Journal B 47 (2005) 397-409

Aste, T., Saadatfar, M. and Senden, T.J.

Geometrical Structure of Disordered Sphere Packings

Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 71 (2005) 061302-
1-15

Aste, T. and Valbusa, U.*
Ripples and Ripples: From Sandy Deserts to lon-sputtered Surfaces
New Journal of Physics 7 (2005) 122/1-22

Aste, T. and Di Matteo, T.
The 13™ Problem
Australian Mathematical Society, Gazette 32 (2005) 314-316

Aste, T.
Variations around Disordered Close Packing
Journal of Physics: Condensed Matter 17 (2005) S2361-S2390

Bauduin, P.*, Touraud, D.*, Kunz, W.*, Savelli, M.-P.*, Pulvin, S.* and Ninham, B.
The Influence of Structure and Composition of a Reverse SDS Microemulsion on

Enzymatic Activities and Electrical Conductivities
Journal of Colloid and Interface Science 292 (2005) 244-254



Bostrom, M.* and Ninham, B.
Energy of an Ion Crossing a Low Dielectric Membrane: The Role of Dispersion Self-free

Energy
Biophysical Chemistry 114 (2005) 95-101

Bostrom, M.*, Kunz, W.* and Ninham, B.
Hofmeister Effects in Surface Tension of Aqueous Electrolyte Solution
Langmuir 21 (2005) 2619-2623

Bostrom, M.*, Tavares, F.W.* Bratko, D.* and Ninham, B.
Specific lon Effects in Solutions of Globular Proteins: Comparison between Analytical

Models and Simulation
Journal of Physical Chemistry B 109 (2005) 24489-24494

Bostrom, M.*, Tavares, F.W.*, Finet, S.*, Skouri-Panet, F.*, Tardieu, A.* and Ninham,
B.
Why Forces between Proteins Follow Different Hofmeister Series for pH above and

below pl
Biophysical Chemistry 117 (2005) 217-224

Christy, A.G., Senden, T.J. and Evans, P.D.*
Automated Measurement of Checks at Wood Surfaces
Measurement 37 (2005) 109-118

Di Matteo, T., Aste, T. and Gallegati, M. *
Innovation Flow through Social Networks: Productivity Distribution in France and Italy
European Physical Journal B 47 (2005) 459-466

Di Matteo, T., Aste, T., Hyde, S.T. and Ramsden, S.J.
Interest Rates Hierarchical Structure
Physica A 355 (2005) 21-33

Edwards, S.A. and Williams, D.R.M.

Stretching a Single Diblock Copolymer in a Selective Solvent: Langevin Dynamics
Simulations

Macromolecules 38 (2005) 10590-10595

Eriksson, T.*, Mellergard, A.*, Nordblad, P.*, Larsson, A.-K., Felton, S.*, Howing, J.*,
Gustafsson, T.* and Andersson, Y.*

Magnetic Short-range Order in the New Ternary Phase MnsPd,;5Si;
Journal of Alloys and Compounds 403 (2005) 19-28

Garcia-Garcia, F.J.* and Larsson, A.-K.
X-ray Powder Diffraction and Electron Diffraction Studies of the Ni;+,Ge;..P, System
Journal of Solid State Chemistry 178 (2005) 742-754



Giorgi, R.*, Bozzi, C.*, Dei, L.*, Gabbiani, C.*, Ninham, B. and Baglioni, P.*
Nanoparticles of Mg(OH),: Synthesis and Application to Paper Conservation
Langmuir 21 (2005) 8495-8501

Huh, J.*, Ahn, C.-H.*, Jo, W.H.*, Bright, J.N. and Williams, D.R.M.
Constrained Dewetting of Polymers Grafted onto a Nonadsorbing Surface in Poor

Solvents: From Pancake Micelles to the Holey Layer
Macromolecules 38 (2005) 2974-2980

Kabla, A., Debrégeas, G.*, Di Meglio, J.-M. and Senden, T.J.
X-ray Observation of Micro-failures in Granular Piles Approaching an Avalanche
Europhysics Letters 71 (2005) 932-937

Knackstedt, M.A., Arns, C.H. and Pinczewski, W.V.*

Velocity-porosity Relationships:  Predictive Velocity Model for Cemented Sands
Composed of Multiple Mineral Phases

Geophysical Prospecting 53 (2005) 349-372

Knackstedt, M.A., Arns, C.H., Saadatfar, M., Senden, T.J., Sakellariou, A., Sheppard,
A.P., Sok, R.M., Schrof, W.* and Steininger, H.*
Virtual Materials Design: Properties of Cellular Solids Derived from 3D Tomographic

Images
Advanced Engineering Materials 7 (2005) 238-243

Kniifing, L., Schollmeyer, H.*, Riegler, H.* and Mecke, K.
Fractal Analysis Methods for Solid Alkane Monolayer Domains at SiO,/Air Interfaces
Langmuir 21 (2005) 992-1000

Kugge, C., Bellander, H.* and Daicic, J.*
Pressure Filtration of Cellulose Fibres
Journal of Pulp and Paper Science 31 (2005) 95-100

Lo Nostro, P.*, Ninham, B., Lo Nostro, A.*, Pesavento, G.*, Fratoni, L.* and Baglioni,
P.*
Specific lon Effects on the Growth Rates of Staphylococcus Aureus and Pseudomonas

Aeruginosa
Physical Biology 2 (2005) 1-7

Lonetti, B.*, Lo Nostro, P.*, Ninham, B. and Baglioni, P.*
Anion Effects on Calixarene Monolayers: A Hofmeister Series Study
Langmuir 21 (2005) 2242-2249

Mclean, S.C.*, Lioe, H.*, Meagher, L.*, Craig, V.S.J. and Gee, M.*

Atomic Force Microscopy Study of the Interaction between Adsorbed Poly(ethylene
oxide) Layers: Effects of Surface Modification and Approach Velocity

Langmuir 21 (2005) 2199-2208



Mecke, K.* and Arns, C.H.
Fluids in Porous Media: A Morphometric Approach
Journal of Physics: Condensed Matter 17 (2005) S503-S534

Miller, I.C.B.#, Keentok, M. *, Pereira, G.G.* and Williams, D.R.M.

Semiflexible Polymer Condensates in Poor Solvents:  Toroid versus Spherical
Geometries

Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 71 (2005) 031802-
1-9

Nagai, Y.*, Maddess, T." and Hyde, S.T.

The Oscillatory Features of Triangular and Square Prism Oscillator Networks

Memoirs of the Kokushikan University Centre for Information Science 26 (2005) 1-
16

Neto, C., Evans, D.R., Bonaccurso, E.*, Butt, H.-J.* and Craig, V.S.J.
Boundary Slip in Newtonian Liquids: A Review of Experimental Studies
Reports on Progress in Physics 68 (2005) 2859-2897

Neto, C., Bonini, M.* and Baglioni, P.*

Self-assembly of Magnetic Nanoparticles into Complex Superstructures: Spokes and
Spirals

Colloids and Surfaces A: Physicochemical and Engineering Aspects 269 (2005) 96-
100

Ninham, B. and Bostrom, M. *
Building Bridges between the Physical and Biological Sciences
Cellular and Molecular Biology 51 (2005) 803-813

Norgren, M. and Bergfors, E.*
Sorption of Kraft Lignin from Spent Liquors on Pulp Fibres
Wood Science and Technology 39 (2005) 512-520

Pashley, R.M.#, Rzechowicz, M.#, Pashley, L.R. and Francis, M.J A
De-gassed Water is a Better Cleaning Agent
Journal of Physical Chemistry B 109 (2005) 1231-1238

Pinna, M.C.*, Bauduin, P.*, Touraud, D.*, Monduzzi, M.*, Ninham, B. and Kunz, W.*
Hofmeister Effects in Biology: Effect of Choline Addition on the Salt-induced Super

Activity of Horseradish Peroxidase and its Implication for Salt Resistance of Plants
Journal of Physical Chemistry B 109 (2005) 16511-16514

Pinna, M.C.*, Salis, A.*, Monduzzi, M.* and Ninham, B.

Hofmeister Series: The Hydrolytic Activity of Aspergillus Niger Lipase Depends on
Specific Anion Effects

Journal of Physical Chemistry B 109 (2005) 5406-5408



Pinna, M.C.*, Salis, A.*, Monduzzi, M.* and Ninham, B.*
Reply to Comments on 'Homeister Series: Hydrolytic Activity of Aspergillus Niger

Lipase Depends on Specific Effects’
Journal of Physical Chemistry B 109 (2005) 14752-14754

Roberts, R. and Evans, P.D.*

Effects of Manufacturing Variables on Surface Quality and Distribution of Melamine
Formaldehyde Resin in Paper Laminates

Composites Part A-Applied Science and Manufacturing 36 (2005) 95-104

Robins, V., Ramsden, S.J. and Hyde, S.T.
A Note on the Two Symmetry-preserving Covering Maps of the Gyroid Minimal Surface
European Physical Journal B 48 (2005) 107-111

Rode, A.V., Gamaly, E.G., Christy, A.G., Fitz Gerald, 1" Hyde, S.T., Elliman, R.G.,
Luther-Davies, B., Veinger, A.L.*, Androulakis, J.* and Giapintzakis, J.*

Strong Paramagnetism and Possible Ferromagnetism in Pure Carbon Nanofoam
Produced by Laser Ablation

Journal of Magnetism and Magnetic Materials 290-291 (2005) 298-301

Saadatfar, M., Arns, C.H., Knackstedt, M.A. and Senden, T.J.

Mechanical and Transport Properties of Polymeric Foams Derived from 3D Images
Colloids and Surfaces A: Physicochemical and Engineering Aspects 263 (2005) 284-
289

Seemann, R.*, Herminghaus, S.*, Neto, C., Schlagowski, S.*, Podzimek, D.*, Konrad,
R.*, Mantz, H.* and Jacobs, K.*

Dynamics and Structure Formation in Thin Polymer Melt Films

Journal of Physics: Condensed Matter 17 (2005) S267-S290

Sheppard, A.P., Arns, J.-Y.*, Knackstedt, M.A. and Pinczewski, W.V.*
Volume Conservation of the Intermediate Phase in Three-phase Pore-network Models
Transport in Porous Media 59 (2005) 155-173

Tumminello, M.*, Aste, T., Di Matteo, T. and Mantegna, R.N.*

A Tool for Filtering Information in Complex Systems

Proceedings of the National Academy of Sciences of the United States of America
102 (2005) 10421-10426

Wang, G.M.#, Reid, J .C.#, Carberry, D.M.#, Williams, D.R.M., Sevick, E.M.” and Evans,
DJ’

Experimental Study of the Fluctuation Theorem in a Nonequilibrium Steady State
Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 71 (2005) 046142-
1-11



Yoshida, M.*, Fresco, Z.M.*, Ohnishi, S. and Fréchet, J M.J.*

Efficient Divergent Synthesis of Dendronized Polymers with Extremely High Molecular
Weight:  Structural Characterization by SEC-MALLS and SFM and Novel Organic
Gelation Behavior

Macromolecules 38 (2005) 334-344

Zebaze, RM.D.*, Jones, A.C., Welsh, F.*, Knackstedt, M.A. and Seeman, E.*
Femoral Neck Shape and the Spatial Distribution of its Mineral Mass Varies with its
Size: Clinical and Biomechanical Implications

Bone 37 (2005) 243-252
Refereed Conference Proceedings

Arns, C.H., Sheppard, A.P., Sok, R.M. and Knackstedt, M.A.
NMR Petrophysical Predictions on Digitized Core Images
SPWLA 46" Annual Logging Symposium, New Orleans, USA (2005) MMM1-16

Aste, T., Di Matteo, T., Tumminello, M.* and Mantegna, R.N.*
Correlation Filtering in Financial Time Series
Noise and Fluctuations in Econophysics and Finance, Austin, USA (2005) 100-109

Aste, T. and Senden, T.J.

The Hierarchical Properties of Contact Networks in Granular Packings

The 5™ International Conference on Micromechanics of Granular Media, Stuttgart,
Germany (2005) 37-40

Ghous, A., Bauget, F., Arns, C.H., Sakellariou, A., Senden, T.J., Sheppard, A.P., Sok,
R.M., Pinczewski, W.V.* Harris, R.G.*, Beck, G.F.* and Knackstedt, M. A.

Resistivity and Permeability Anisotropy Measured in Laminated Sands via Digital Core
Analysis

SPWLA 46" Annual Logging Symposium, New Orleans, USA (2005) VVV1-14

Notley, S.M. and Wégberg, L.*

Direct Measurement of Attractive Van der Waals Forces and Repulsive Electrostatic
Forces between Regenerated Cellulose Surfaces in an Aqueous Environment

13" Fundamental Research Symposium, Cambridge, UK (2005) 1337-1350

Saadatfar, M., Turner, M.L., Arns, C.H., Averdunk, H., Senden, T.J., Sheppard, A.P.,
Sok, R.M., Pinczewski, W.V.*, Kelly, J.* and Knackstedt, M.A.

Rock Fabric and Texture from Digital Core Analysis

SPWLA 46" Annual Logging Symposium, New Orleans, USA (2005) ZZ1-16



Saadatfar, M., Kabla, A., Senden, T.J. and Aste, T.

The Geometry and the Number of Contacts on Monodisperse Sphere Packs Using X-ray
Tomography

The 5™ International Conference on Micromechanics of Granular Media, Stuttgart,
Germany (2005) 33-36
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Atomic and Molecular Physics Laboratories

As recognised by the Division of Atomic, Molecular, and Optical Physics of the
American Physical Society, "Atomic, molecular, and optical (AMO) physics is an
enabling science that supports many other important areas of science and technology".
Indeed, students graduating in AMO physics acquire a breadth of knowledge and skills,
enabling them to contribute to many areas of science, technology, and society. AMO
physicists have also appeared prominently among Nobel laureates in recent times. The
Atomic and Molecular Physics Laboratories are engaged in a broad range of experimental
and theoretical studies of the interaction of electrons, positrons, and photons with atoms,
molecules, and solids, in order both to further our knowledge of fundamental physical
and chemical processes, and to provide essential information that is critical to
applications in other scientific disciplines, technology, and the environment.

During the year, the Department bade farewell to Alice Duncanson and Jun Matsumoto.
We thank them for their service. Three new graduate students, Alan Heays, Violaine
Vizcaino, and Mostyn Gale, were welcomed and Linda Uhlmann had her PhD degree
conferred. Finally, congratulations are due to Anatoli Kheifets who was deservedly
promoted to Professor during the year.

Members of the Department were again successful in winning grants during the year.
Five successes in the ARC Discovery round (Vos, Baldwin, Buckman, Gibson, and
Bellm) resulted in new funding on the order of $500,000 per annum. In addition, Ken
Baldwin was a partner on a successful ARC Linkage proposal. Most importantly, Steve
Buckman was successful in his bid for an ARC Centre of Excellence, winning on the
order of $7,000,000 over 5 years for his Centre of Antimatter-Matter Studies. Together
with our existing role in the ARC Centre for Quantum Atom Optics (Baldwin, Truscott),
this gives the Department a significant profile in the ARC Centre of Excellence program.

The international research profile of the Department remains strong, as evidenced by
continuing invitations to speak at international conferences, and an ongoing commitment
to 30 collaborative projects, most involving international collaborators. Of 53 refereed
departmental publications this year, nearly 70% have international coauthors.

Staff List

Professor and Head of Laboratories
Brenton Lewis, PhD DSc Adel, C Phys, FInstP, FAPS, FOSA, FAIP

Professors
Stephen Buckman, BSc PhD Flind, FAPS, FAIP

Adjunct Professors

Lewis Chadderton, DSc Dur, MA PhD Camb, C Phys, FInstP, FAIP

Robert McEachran, MSc PhD UWO, C Phys, FInstP

Robert Robson, BSc Qld, DipMet, PhD, FRMS, FAPS, FAIP (ARC Centre for Matter-
Anti-Matter Studies, from November)
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Senior Fellows

Ken Baldwin, MSc ANU, DIC PhD Lond, FAIP, FOSA

Stephen Gibson, BSc PhD Adel

Anatoli Kheifets, BSc PhD St Pet (jointly with Theoretical Physics)
Maarten Vos, MSc PhD Gron

Fellows

Julian Lower, BSc PhD Flind

Andrew Truscott, BSc PhD Qld (ARC Centre for Quantum Atom Optics) (ARC
Fellowship)

Research Fellows

Mitsuhiko Kono, MS Kyoto IT, PhD Grad U Adv Sci

Igor Ivanov, BSc PhD Moscow (jointly with Theoretical Physics)
Franklin Mills, BSE Princ, MS PhD Caltech (jointly with CRES)
James Sullivan, BSc PhD ANU (ARC Fellowship)

Postdoctoral Fellows

Susan Bellm, BSc PhD Flind

Steven Cavanagh, BSc PhD Griff

Robert Dall, BSc CQId (ARC Centre for Quantum Atom Optics)
Jun Matsumoto, MSc PhD Tokyo Met (until September)
Michael Went, BSc Newcastle, PhD Griff

ARC Linkage International Fellow
Michael Lange, Dipl- Phys Dr rer nat Heid

Research Assistants
Alan Heays, MSc Auck (from July)
Linda Uhlmann, B App Sci CQIld

Visiting Fellows
Robert Crompton, AM, FAA, FInstP, FAPS, HonFAIP (Emeritus Professor), ANU
Erich Weigold, FAA, FTSE, FAPS, FAIP, Australian Research Council

Technical Staff

Stephen Battisson, AssocDipMechEng CIT
Graeme Cornish, AssocDipMechEng CIT
Colin Dedman, AssocDipScilnst Bdgo CAE
Gary Picker, AssocDipMechEng CIT
Kevin Roberts, MechTechCert SAIT

Departmental Administrator
Alice Duncanson (until November)
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Publications

Legend: * External to the University
# Member of another area of this University other than this School

Book Chapters

Buckman, S.J., Brunger, M.J.*, Campbell, L.*, Jelisavcic, M. and Petrovic, Z.Lj.*
Electron Collisions in our Atmosphere — How the Microscopic Drives the Macroscopic
in Atomic and Molecular Data and their Applications, American Institute of Physics,
New York, USA (2005) 91-100

Chatzidimitriou-Dreismann, C.A.*, Abdul-Redah, T.*, Krzystyniak, M.* and Vos, M.
Attosecond Effects in Scattering of Neutrons and Electrons from Protons

in Decoherence, Entanglement and Information Protection in Complex Quantum
Systems, Springer-Verlag, UK (2005) VI-1-20

Publications in Refereed Journals

Baldwin, K.G.H.
Metastable Helium: Atom Optics with Nano-grenades
Contemporary Physics 46 (2005) 105-120

Bellm, S.M., Davies, J.A.*, Whiteside, P.T.*, Guo, J.*, Powis, I.* and Reid, K.L.*
An Unusual ©* Shape Resonance in the Near-threshold Photoionization of S; Para-

difluorobenzene
Journal of Chemical Physics 122 (2005) 224306-1-10

Berdinsky, A.S.*, Fink, D.*, Yoo, J.B.*, Chun, H.G.*, Chadderton, L.T. and Petrov,
A V.*
Conducting Properties of Planar Irradiated and Pristine Silicon-fullerite-metal

Structures
Applied Physics A: Materials Science and Processing 80 (2005) 1711-1715

Berdinsky, A.S.*, Chadderton, L.T., Yoo, J.B.*, Gutakovsky, A.*, Fedorov, V.*,
Mazalov, L.* and Fink, D.*

Structural Changes of MoS, Nano-powder in Dependence on the Annealing Temperature
Applied Physics A: Materials Science and Processing 80 (2005) 61-67

Chen, C., Gale, M.N., Kheifets, A.S., Vos, M. and Went, M.R.
Spectral Momentum Densities of Vanadium and Vanadium Oxide as Measured by High

Energy (e, 2e) Spectroscopy
Journal of Physics: Condensed Matter 17 (2005) 7689-7704
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Cruz, S.A.* and Chadderton, L.T.

Theoretical Study of Pressure Effects on Fission Fragment Track Registration Lengths in
Apatite

Radiation Measurements 40 (2005) 765-769

Czasch, A.*, Schoffler, M.*, Hattass, M.*, Schéssler, S.*, Jahnke, T.*, Weber, T.*,
Staudte, A.*, Titze, J.*, Wimmer, C.*, Kammer, S.*, Weckenbrock, M.*, Voss, S.*,
Grisenti, R.*, Jagutzki, O.*, Schmidt, L.Ph.H.*, Schmidt-Bocking, H.*, Dorner, R.*,
Rost, J.M.*, Schneider, T.*, Liu, C.-N.*, Bray, [.*, Kheifets, A.S. and Bartschat, K.*
Partial Photoionization Cross Sections and Angular Distributions for Double Excitation
of Helium up to the N=13 Threshold

Physical Review Letters 95 (2005) 243003-1-4

Dorn, A.*, Kheifets, A.S., Schroter, C.D.*, Hohr, C.*, Sakhelashvili, G.*, Moshammer,
R.*, Lower, J.C.A. and Ullrich, J.*

Reply to Comment on '"Appearance and Disappearance of the Second Born Effects in the
(e, 3e) Reaction on He'

Physical Review A 71 (2005) 026702-1-3

Fink, D.*, Alegaonkar, P.S.*, Petrov, A.V.*, Wilhelm, M.*, Szimkowiak, P.*, Behar,
M.*, Sinha, D.*, Fahrner, W.R.*, Hoppe, K.* and Chadderton, L.T.

High Energy lon Beam Irradiation of Polymers for Electronic Applications

Nuclear Instruments and Methods in Physics Research B 236 (2005) 11-20

Fink, D.* and Chadderton, L.T.
lon-solid Interaction: Status and Perspectives
Brazilian Journal of Physics 35 (2005) 735-740

Fink, D.* and Chadderton, L.T.
lon-solid Interactions: Current Status, New Perspectives
Radiation Effects and Defects in Solids 160 (2005) 67-83

Guinea, W.E.*, Hanne, G.F.*, Went, M.R., Daniell, M.L.*, Stevenson, M.A.*, Bartschat,
K.*, Payne, D.*, MacGillivray, W.R.* and Lohmann, B.*

Spin Asymmetries in Elastic and Inelastic Scattering from Rubidium
Journal of Physics B: Atomic, Molecular and Optical Physics 38 (2005) 3359-3366

Harries, J.R.*, Sullivan, J.P., Obara, S.*, Azuma, Y.*, Lambourne, J.G.*, Penent, F.*,
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Journal of Physics B: Atomic, Molecular and Optical Physics 38 (2005) L153-L160
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Rotational Effects in the Band Oscillator Strengths and Predissociation Linewidths for
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Journal of Chemical Physics 123 (2005) 214304-1-9

Istomin, A.Y.*, Starace, A.F.*, Manakov, N.L.*, Meremianin, A.V.*, Kheifets, A.S. and
Bray, [.*

Parametrizations and Dynamical Analysis of Angle-integrated Cross Sections for Double
Photoionization Including Nondipole Effects

Physical Review A 72 (2005) 052708-1-11

Ivanov, I.A. and Kheifets, A.S.
Lippmann-Schwinger Description of Multiphoton lonization
Physical Review A 71 (2005) 043405-1-10

Ivanov, I.A. and Kheifets, A.S.
On the Use of the Kramers-Henneberger Hamiltonian in Multi-photon lonization

Calculations
Journal of Physics B: Atomic, Molecular and Optical Physics 38 (2005) 2245-2255

Kanda, K.*, Kono, M., Shobatake, K.* and Ibuki, T.*

Photodissociation Spectroscopy of Cyanogen Halides in the Extreme Vacuum Ultraviolet
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Journal of Electron Spectroscopy and Related Phenomena 144-147 (2005) 139-141

Khalil, A.S., Chadderton, L.T., Stewart, A.M., Ridgway, M.C., Llewellyn, D.J. and
Byrne, A.P.
Track Formation and Surface Evolution in Indium Phosphide Irradiated by Swift Heavy
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Radiation Measurements 40 (2005) 770-774

Kheifets, A.S. and Bray, I.*
Double Photoionization of He and H, at Unequal Energy Sharing
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Kheifets, A.S.
Single-center Model for Double Photoionization of the H, Molecule
Physical Review A 71 (2005) 022704-1-8

King, A.K.*, Bellm, S.M., Hammond, C.J.*, Reid, K.L.*, Towrie, M.* and Matousek,
p.*

Picosecond Time-resolved Photoelectron Spectroscopy as a Means of Elucidating
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lonization and Positonium Formation in Noble Gases
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Department of Electronic Materials Engineering

The Electronic Materials Engineering (EME) Department undertakes world-class
interdisciplinary research into the growth, structure, properties, processing and
applications of electronic materials and related structures and devices. It also plays an
important role in the training of undergraduates, postgraduates and other early career
researchers. The Department's diverse research program is underpinned by core
expertise, a strong network of national and international collaborators, and a
comprehensive suite of state-of-the-art equipment and facilities.

The Department has grown considerably in recent years, largely due to it's success in
competitive grant schemes. This year EME welcomed two new staff members, Mr
Simon Ruffell and Ms Rui Rao, who will be working on projects supported by a
departmental start-up company, Wriota, and ten new graduate students: Ragu
Lakshmanasamy, lan McKerracher, Hannah Joyce, David Oliver, Tae-Hyun Kim,
Supakit Charnvanichborikan, Raquel Giulian, Alexey Glushenkov, Mykhaklo Lysevych
and Hua Chen. This brings the total number of EME staff/students to well over 60,
including 26 research staff, 8 general staff and 25 MPhil/PhD students. The Department's
equipment base was also expanded this year, with the installation of a new multi-target
sputter depositions system, and funding approved for the purchase of an electron-beam
lithography system, which will be purchased in 2006.

The Department's impressive research record continued in 2005, as measured by a broad
range of performance indicators, including the number and quality of its publications,
success in competitive research funding schemes, the ability to attract and train high-
quality early career researchers, and awards presented to staff and students. For example,
in 2005 staff and students published around 70 papers in high-quality peer-reviewed
journals and conference proceedings, and presented 24 invited or keynote talks at
national or international conferences — an outstanding effort by any measure. The
Department also continued its success in the ARC Discovery round, with two new ARC
Discovery grants and one new Linkage Project grant awarded in the 2004/2005 round,
and another six Discovery Grants and one Linkage grant awarded for commencement in
2006. The latter including an ARC Australian Research Fellowship awarded to Dr Lan
Fu and a Postdoctoral Fellowship awarded to Dr Michael Gao.

In other significant awards, Professor Jagadish was elected to Fellowship of the
Australian Academy of Science and Dr Ying Chen was elected to Fellowship of the
Australian Institute of Physics. The contributions of the Department's PhD students were
also recognised, with Mr Michael Fraser receiving a one-year Fulbright Scholarship to
study at Stanford University in the USA, and Mr Alexey Glushenkov and Mr Marc
Spooner receiving conference awards for best student presentations.

The Department's commitment to research training was once again evident in 2005, with
Dr Chris Glover and Dr Manuel Forcales completing postdoctoral appointments and Mr
Zohair Hussain and Mr David Brett completing graduate degrees during the year. The
Department also hosted a wide range of visitors and visiting scholars, with over 30
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visiting academics from eight countries, and nine visiting scholars from five countries,
spending periods of up to six months in the Department during 2005.

With a strong experimentally-based research program, the Department relies very heavily
on the efficient and effective operation of its experimental equipment and facilities.
These are installed, maintained and developed by the Department's technical staff, with
support from School service areas. The contributions of Michael Aggett, Martin
Conway, Tom Halstead, Fred Johnson, Bernie King, and David Llewellyn to the overall
research program cannot be overstated. Equally important is the contribution made to the
smooth-running of the Department's administrative affairs and its overall social
ambience. This is a role admirably performed by our Departmental Administrator, Renee
Vercoe. The important role played by other general staff in the School, including both
workshop and administrative staff, is also acknowledged.

Staff List

Professor and Head of Department
Rob Elliman, BAppSci, MAppSci RMIT, PhD DSc Salf, FAIP, FIP

Professors

Chennupati Jagadish, BSc MSc (Tech) MPhil PhD, FAA, FTSE, FAIP, FIP, FIoN,
FIEEE, FAPS, FOSA (ARC Federation Fellowship)

Jim Williams, BSc PhD NSW, FAIP, FIEAust, FTSE

Senior Fellows
Mark Ridgway, BSc McM, MSc PhD Queen's
Ying Chen, BSc CAS, MSc Tsinghua, PhD Paris

Fellows
Mladen Petravic, MSc Zagreb, PhD ANU
Yong Kim, PhD KAIST (from February)

ARC QEII Fellow
Hoe Tan, BE Me¢lb, PhD ANU
Jenny Wong-Leung, BSc Bristol, PhD ANU

Research Fellows
Manuela Buda, PhD Eindhoven (until July)

Postdoctoral Fellows

Jodie Bradby, BApSc RMIT, PhD ANU

Yong Jun Chen, MSc USTB, PhD Tsinghua

Tessica Dall, BSc QUT, PhD ANU

Rakesh Dogra, BSc MSc PhD Panjab (jointly with Nuclear Physics)
Manuel Forcales, PhD Amsterdam (until October)

Lan Fu, MSc UTSC, PhD ANU
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Qiang Gao, MS BSc Northeastern China, PhD ANU (from April)
Chris Glover, BSc Newcastle, PhD ANU (until July)

Patrick Kluth, Dipl. Phys. Dusseldorf, PhD Julich

Susan Kluth, BSc BEng PhD Leuven

Bill Chi Pui Li, BEng MPhil PhD City UHK, MIEAust, MAIP

Rui Rao, MSc WUST, PhD HUST (from June)

Simon Ruffell, MEng Surrey UK, PhD Western Ontario (from March)
Hongzhou Zhang, PhD Rice

Visiting Fellows

Leandro Araujo, Porto Alegre, Brazil

Stuart Campbell, ADFA, UNSW

Neville Fletcher, FIP, FAIP, FAAS, FTSE, FAA, AM (Professor), ANU
Michael Swain, University of Otago, NZ

Heiko Timmers, ADFA, UNSW (jointly with Nuclear Physics)

Li Yuguo, Shandong Normal University, China (until September)

Senior Technical Officers

Michael Aggett, AssocDipMechEng CIT

Tom Halstead, ElectCommCert Canb TAFE

Fred Johnson, MechEngCertCanbTAFE, DipAppSciCCAE
Bernie King, ONC UK

Laboratory Technicians
Martin Conway

Research Assistant

Raquel Giulian, MSc UFRGS (from March)

David Hirschausen (part-time, March to June)

David Llewellyn, (Electron Microscopy Unit, RSBS)

Marc Spooner, BSc Ottawa, MSc Western Ontario, PhD ANU

Departmental Administrator
Renee Vercoe
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Publications

Legend: * External to the University
# Member of another area of this University other than this School

Publications in Refereed Journals

Abbas, G.A.*, Papakonstantinou, P.*, McLaughlin, J.A.* Weijers-Dall, T.D.M., Elliman,
R.G. and Filik, J.*
Hydrogen Softening and Optical Transparency in Si-incorporated Hyrogenated

Amorphous Carbon Films
Journal of Applied Physics 98 (2005) 103505-1-6

Brett, D.A., Dogra, R., Byrne, A.P., Mestnik-Filho, J.* and Ridgway, M.C.
Pd-vacancy Complex in Si Identified with the Perturbed Angular Correlation Technique
Physical Review B - Condensed Matter and Materials 72 (2005) 193202-1-4

Buda, M. and Jagadish, C.
Computation of the Modal Reflectivity for a Partially Etched Mirror: Application for

Integration of a Laser Diode and a Waveguide
Applied Optics 44 (2005) 1039-1050

Castro-Camus, E.*, Lloyd-Hughes, J.*, Johnston, M.B.*, Fraser, M.D., Tan, H.H. and
Jagadish, C.

Polarization-sensitive Terahertz Detection by Multicontact Photoconductive Receivers
Applied Physics Letters 86 (2005) 254102-1-3

Chang, Y.Q.*, Yu, D.P.*, Wang, Z.*, Long, Y.*, Zhang, H.Z. and Ye, R.C.*

Fabrication and Abnormal Magnetic Properties of MnO Nanoparticles via Vapor Phase
Growth

Journal of Crystal Growth 281 (2005) 678-682

Chen, Y. and Yu, J.
Growth Direction Control of Aligned Carbon Nanotubes
Carbon 43 (2005) 3183-3186

Chen, Y. and Yu, J.
Patterned Growth of Carbon Nanotubes on Si Substrates without Predeposition of Metal

Catalysts
Applied Physics Letters 87 (2005) 033103-1-3

Coleman, V.A., Bradby, J.E., Jagadish, C., Munroe, P.*, Heo, Y.W.*, Pearton, S.J.*,
Norton, D.P.*, Inoue, M.* and Yano, M.*

Mechanical Properties of ZnO Epitaxial Layers Grown on a- and c-axis Sapphire
Applied Physics Letters 86 (2005) 203105-1-3
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Coleman, V.A., Tan, H.H., Jagadish, C., Kucheyev, S.0.* and Zou, J.*
Thermal Stability of lon-implanted ZnO
Applied Physics Letters 87 (2005) 231912-1-3

Deenapanray, P.N.K.#, Petravic, M., Jagadish, C., Krispin, M.* and Auret, F.D.*
Electrical Characterization of p-GaAs Epilayers Disordered by Doped Spin-on-glass
Journal of Applied Physics 97 (2005) 033524-1-7

Deenapanray, PNK., Horteis, M., Macdonald, D.” and Weber, K.J."
Minority Carrier Lifetime Properties of Reactive lon Etched p-type Float Zone Si
Electrochemical and Solid-State Letters 8 (2005) G78-G81

Dogra, R., Shrestha, S.K.*, Byrne, A.P., Ridgway, M.C., Edge, A.V.J.*, Vianden, R.*,
Penner, J.* and Timmers, H.*
Evidence for Atomic Scale Disorder in Indium Nitride from Perturbed Angular

Correlation Spectroscopy
Journal of Physics: Condensed Matter 17 (2005) 6037-6046

Fauchet, P.M.*, Ruan, J.*, Chen, H.*  Pavesi, L.*, Dal Negro, L.*, Cazzaneli, M.*,
Elliman, R.G., Smith, N., Samoc, M. and Luther-Davies, B.

Optical Gain in Different Silicon Nanocrystal Systems
Optical Materials 27 (2005) 745-749

Fletcher, N., Smith, J.*, Tarnopolsky, A.Z.* and Wolfe, J.*
Acoustic Impedance Measurements — Correction for Probe Geometry Mismatch
The Journal of the Acoustical Society of America 117 (2005) 2889-2895

Fletcher, N.H.
Acoustic Systems in Biology: From Insects to Elephants
Acoustics Australia 33 (2005) 83-88

Fletcher, N.H.
Stopped-pipe Wind Instruments: Acoustics of the Panpipes
The Journal of the Acoustical Society of America 117 (2005) 370-374

Fu, L., Lever, P., Sears, K., Tan, H.H. and Jagadish, C.
IngsGaysAs/GaAs Quantum Dot Infrared Photodetectors Grown by Metal-organic

Chemical Vapor Deposition
IEEE Electron Device Letters 26 (2005) 628-630

Fu, L., Lever, P., Tan, H.H., Jagadish, C., Reece, P.* and Gal, M.*
Study of Intermixing in InGaAs/(Al) GaAs Quantum Well and Quantum Dot Structures for

Optoelectronic/Photonic Integration
IEE Proceedings - Circuits, Devices and Systems 152 (2005) 491-496
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Gao, Q., Buda, M., Tan, H.H. and Jagadish, C.
Room-temperature Preperation of InGaAsN Quantum Dot Lasers Grown by MOCVD
Electrochemical and Solid-State Letters 8 (2005) G57-G59

Glover, C.J., Ridgway, M.C., Llewellyn, D.J., Kluth, P. and Johannessen, B.

Formation and Electronic Structure of Germanium Nanocrystals formed by lon Beam
Synthesis

Nuclear Instruments and Methods in Physics Research B 238 (2005) 306-309

Heng, L.Y.*, Chou, A.*, Yu, J., Chen, Y. and Gooding, J.J.*

Demonstration of the Advantages of using Bamboo-like Nanotubes for Electrochemical
Biosensor Applications Compared with Single Walled Carbon Nanotubes
Electrochemistry Communications 7 (2005) 1457-1462

Johannessen, B., Kluth, P., Glover, C.J., Foran, G.J.* and Ridgway, M.C.
Irradiation Induced Defects in Nanocrystalline Cu
Nuclear Instruments and Methods in Physics Research B 238 (2005) 276-280

Johannessen, B., Kluth, P., Glover, C.J., De Azevedo, G.M., Llewellyn, D.J., Foran,
G.J.* and Ridgway, M.C.

Structural Characterization of Cu Nanocrystals Formed in SiO, by High-energy lon-
beam Synthesis

Journal of Applied Physics 98 (2005) 024307-1-9

Junqueira, A.C.*, Carbonari, A.W.*, Saxena, R.N.*, Mestnik-Filho, J.* and Dogra, R.
Temperature Dependence of Electric Field Gradient in LaCoQj Perovskite Investigated
by Perturbed Angular Correlation Spectroscopy

Journal of Physics: Condensed Matter 17 (2005) 6989-6997

Khalil, A.S., Chadderton, L.T., Stewart, A.M., Ridgway, M.C., Llewellyn, D.J. and
Byrne, A.P.

Track Formation and Surface Evolution in Indium Phosphide Irradiated by Swift Heavy
Ions

Radiation Measurements 40 (2005) 770-774

Kinomura, A.*, Horino, Y.*, Nakano, Y.* and Williams, J.S.
Gettering of Copper to Hydrogen-induced Cavities in Multicrystalline Silicon
Journal of Applied Physics 98 (2005) 066102-1-3

Kluth, P., Johannessen, B., Glover, C.J., Foran, G.J. and Ridgway, M.C.
Disorder in Au and Cu Nanocrystals Formed by lon Implantation into Thin SiO,
Nuclear Instruments and Methods in Physics Research B 238 (2005) 285-289

Kluth, S., Johannessen, B., Kluth, P., Glover, C.J., Foran, G.J. and Ridgway, M.C.

EXAFS Comparison of Crystalline/Continuous and Amorphous/Porous GaSb
Nuclear Instruments and Methods in Physics Research B 238 (2005) 264-267
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Kluth, S., Fitz Gerald, J.D.” and Ridgway, M.C.
lon-irradiation-induced Porosity in GaSb
Applied Physics Letters 86 (2005) 131920-1-3

Kluth, S., Alvarez, D.*, Trellenkamp, S.*, Moers, J.*, Mantl, S.*, Kretz, J.* and
Vandervorst, W.*
Scanning Spreading Resistance Microscopy of Two-dimensional Diffusion of Boron

Implanted in Free-standing Silicon Nanostructures
Journal of Vacuum Science and Technology A 23 (2005) 76-79

Lee, C.N.*, Park, S.-H.*, Jung, J.K.*, Ryu, K.-S.*, Nahm, S.H.*, Kim, J.* and Chen, Y.
"B Nuclear Magnetic Resonance Study of Boron Nitride Nanotubes Prepared by
Mechano-thermal Method

Solid State Communications 134 (2005) 419-423

Luterova, K.*, Cazzanelli, M.*, Likforman, J.P.*, Navarro, D.*, Valenta, J.*, Ostatnicky,
T.*, Dohnalova, K.*, Cheylan, S., Gilliot, P.*, Honerlage, B.*, Pavesi, L.* and Pelant, [.*
Optical Gain in Nanocrystalline Silicon: Comparison of Planar Waveguide Geometry

with a Non-waveguiding Ensemble of Nanocrystals
Optical Materials 27 (2005) 750-755

Mokkapati, S., Lever, P., Tan, H.H., Jagadish, C., McBean, K.E.* and Phillips, M.R.*
Controlling the Properties of InGaAs Quantum Dots by Selective-area Epitaxy
Applied Physics Letters 86 (2005) 113102-1-3

Nastasi, M.*, Hochbauer, T.*, Lee, J.-K.*, Misra, A.*, Hirth, J.P.* Ridgway, M.C. and
Lafford, T.*

Nucleation and Growth of Platelets in Hydrogen-ion-implanted Silicon
Applied Physics Letters 86 (2005) 154102-1-3

Ostatnicky, T.*, Valenta, J.*, Pelant, [.*, Luterova, K.*, Elliman, R.G., Cheylan, S.* and
Honerlage, B.*
Photoluminescence from an Active Planar Optical Waveguide Made of Silicon

Nanocrystals: Dominance of Leaky Substrate Modes in Dissipative Structures
Optical Materials 27 (2005) 781-786

Petravic, M., Coleman, V.A., Kim, K.-J.*, Kim, B.* and Li, G.*
Defect Acceptor and Donor in lon-bombarded GaN
Journal of Vacuum Science and Technology A 23 (2005) 1340-1345
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Nuclear Instruments and Methods in Physics Research B 238 (2005) 294-301

Rode, A.V., Gamaly, E.G., Christy, A.G., Fitz Gerald, J.D.#, Hyde, S.T., Elliman, R.G.,
Luther-Davies, B., Veinger, A.L.*, Androulakis, J.* and Giapintzakis, J.*

Strong Paramagnetism and Possible Ferromagnetism in Pure Carbon Nanofoam
Produced by Laser Ablation

Journal of Magnetism and Magnetic Materials 290-291 (2005) 298-301

Sears, K., Wong-Leung, J., Tan, H.H. and Jagadish, C.

InAs Quantum Dots Grown on InGaAs Buffer Layers by Metal-organic Chemical Vapor
Deposition

Journal of Crystal Growth 281 (2005) 290-296

Simonson, J.*, Qadri, S.B.*, Rao, M.V.*, Fischer, R.*, Grun, J.* and Ridgway, M.C.
Athermal Annealing of Mg-implanted GaAs
Applied Physics A: Materials Science and Processing 81 (2005) 601-605

Slotte, J.*, Saarinen, K.*, Janson, M.S.*, Hallen, A.*, Kuznetsov, A.Y.*, Svensson,
B.G.*, Wong-Leung, J. and Jagadish, C.

Fluence, Flux and Implantation Temperature Dependence of lon-implantation-induced
Defect Production in 4H-SiC

Journal of Applied Physics 97 (2005) 033513-1-7

Tan, H.H., Lever, P. and Jagadish, C.

Growth of Highly Strained InGaAs Quantum Wells on GaAs Substrates — Effect of
Growth Rate

Journal of Crystal Growth 274 (2005) 85-89

Tarnopolsky, A.Z.*, Fletcher, N.H., Hollenberg, L.*, Lange, B.*, Smith, J.* and Wolfe,
J*

The Vocal Tract and the Sound of a Didgeridoo

Nature 436 (2005) 39

Weijers-Dall, T.D.M., Timmers, H.* and Elliman, R.G.
Origins of the Residual Pulse Height Deficit in Propane-filled Gas Ionization Detectors
Nuclear Instruments and Methods in Physics Research A 550 (2005) 139-144

Williams, J.S., Kucheyev, S.O., Tan, H.H., Wong-Leung, J. and Jagadish, C.

lon Irradiation-induced Disordering of Semiconductors:  Defect Structures and
Applications

Philosophical Magazine 85 (2005) 677-687
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Wong-Leung, J., Linnarsson, M.K.*, Svensson, B.G.* and Cockayne, D.J.H.*
lon-implantation-induced Extended Defect Formation in (0001) and (1120) 4H-SiC
Physical Review B - Condensed Matter and Materials 71 (2005) 165210-1-13

Yu, J., Chen, Y., Wuhrer, R.*, Liu, Z.* and Ringer, S.P.*
In Situ Formation of BN Nanotubes during Nitriding Reactions
Chemistry of Materials 17 (2005) 5172-5176

Refereed Conference Proceedings

Barik, S., Tan, H.H. and Jagadish, C.
Role of Thin GaAs Interlayer on InAs Quantum Dots Grown on InGaAsP/InP (100) by

Metalorganic Chemical Vapor Deposition
COMMAD 04, Brisbane (2005) 331-334

Chen, Y.J., Li, J., Han, Y.*, Dai, J.*, Yang, X.* and Chen, Y.
The Effect of Vapor Concentration on the Formation of Nanowires
16™ National Congress Australian Institute of Physics, Canberra (2005) 167-1-4

Coleman, V.A., Tan, H.H., Jagadish, C., Kucheyev, S.0.*, Zou, J.* and Phillips, M.R.*
Towards p-type Doping of ZnO by lon Implantation
LEOS 2005, Sydney (2005) 847-848

Fu, L., Kuffner, P., McKerracher, 1., Tan, H.H. and Jagadish, C.
Rapid Thermal Annealing Study of InGaAs/GaAs Quantum Dot Infrared Photodetectors

Grown by Metal-organic Chemical Vapour Deposition
LEOS 2005, Sydney (2005) 228-229

Gao, Q., Buda, M., Tan, H.H. and Jagadish, C.
Comparison of Photocurrent Spectra of InGaAsN QD and InGaAs QW Laser Devices
COMMAD 04, Brisbane (2005) 9-12

Gao, Q., Fu, L., Lever, P., Mokkapati, S., Buda, M., Tan, H.H. and Jagadish, C.
Quantum Dot Optoelectronic Devices
The Eleventh Microoptics Conference MOC 05, Tokyo, Japan (2005) J5-1-4

Gareso, P.L., Tan, H.H., Wong-Leung, J., Jagadish, C. and Dao, L.V.*
Proton Irradiation Induced Intermixing in In,Ga;.As/InP Quantum Wells
COMMAD 04, Brisbane (2005) 93-96

Hoskens, R.C.P.*, van de Roer, T.G.*, Smallbrugge, E.*, Kwaspen, J.J.M.*, Tolstikhin,
V.I.*, Tan, H.H., Jagadish, C. and Acket, G.A.*

Hot Electron Injection Laser Controlled Carrier-heating Induced Gain Switching
COMMAD 04, Brisbane (2005) 397-400
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Khalil, A.S., Stewart, A.M., Llewellyn, D.J., Ridgway, M.C., Chadderton, L.T. and
Byrne, A.P.

Observation of Track Formation and Track Annealing in Swift Heavy Ilon Irradiated InP
16" National Congress Australian Institute of Physics, Canberra (2005) 205-1-4

Kim, Y., Joyce, H.J., Gao, Q., Tan, H.H. and Jagadish, C.

Growth of GaAs/InAs Vertical Nanowires on GaAs (111)B by Metalorganic Chemical
Vapor Deposition

LEOS 2005, Sydney (2005) 455-456

Lever, P., Lowrie-Nunes, Z., Buda, M., Tan, H.H. and Jagadish, C.
Characterisation of InGaAs/GaAs Quantum Dot Lasers Grown by Metal-Organic

Vapour Phase Epitaxy
COMMAD 04, Brisbane (2005) 277-279

Mokkapati, S., Tan, H.H. and Jagadish, C.

Integration of an InGaAs Quantum-dot Laser with a Passive Waveguide Using Selective-
area MOCVD

LEOS 2005, Sydney (2005) 915-916

Mokkapati, S., Lever, P., Tan, H.H., Jagadish, C., McBean, K.E.* and Phillips, M.R.*
Selective Area Epitaxy of InGaAs Quantum Dots for Optoelectronic Device Integration
COMMAD 04, Brisbane (2005) 273-275

Pok, W., Bradby, J.E. and Elliman, R.G.
Nanoindentation of Si Nanocrystals in SiO;
COMMAD 04, Brisbane (2005) 335-337

Sears, K., Wong-Leung, J., Buda, M., Tan, H.H. and Jagadish, C.
Growth and Characterisation of InAs/GaAs Quantum Dots Grown by MOCVD
COMMAD 04, Brisbane (2005) 1-4

Sears, K., Mokkapati, S., Buda, M., Lever, P., Tan, H.H. and Jagadish, C.
Quantum Dot Lasers and Optoelectronic Device Integration
LEOS 2005, Sydney (2005) 606-608

Sears, K., Buda, M., Tan, H.H. and Jagadish, C.

The Impact of AlGaAs Cladding Layers Grown at Low Temperature on the Performance
of MOCVD Based in InAs/GaAs Quantum Dot Laser Diodes

LEOS 2005, Sydney (2005) 911-912

Shrestha, S.K.*, Timmers, H.*, Byrne, A.P. and Dogra, R.

Perturbed Angular Correlation Spectroscopy of Implantation-damaged Indium Nitride
16" National Congress Australian Institute of Physics, Canberra (2005) 190-1-4

-29 -



Timmers, H.*, Dogra, R., Shrestha, S.K.*, Edge, A.V.J.* and Byrne, A.P.
Probing the Indium Nitride Lattice Locally with the Radioisotope Probe 111In/Cd
COMMAD 04, Brisbane (2005) 17-20
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Laser Physics Centre

The Laser Physics Centre is engaged in laser-based research on topics spanning
fundamental and applied physics and engineering. Research in the Centre covers many
of the most exciting aspects of contemporary laser physics. The activities can be broadly
divided into the following areas: laser matter interaction physics; nonlinear optical
phenomena; nonlinear and nanostructured materials; quantum information processing;
laser spectroscopy; and photonics. Research in photonics is partly supported by the
Australian Research Council Centre of Excellence for Ultrahigh Bandwidth Devices for
Optical Systems (CUDOS).

Research highlights for 2005 include: the development of a radical new method of storing
optical signals where a crystal first absorbs the light and then the time evolution of the
stored coherence is reversed using an electrical signal which results in stimulated re-
emission of the optical wave (Alexander, Longdell, Sellars and Manson); the
demonstration of drift-free ion beam milling of nano-photonic devices in chalcogenide
glass films and in collaboration with colleagues at the University of Sydney the first
observation of optical coupling into defect waveguides in these structures (Freeman,
Luther-Davies, Krolikowska, Madden, Grillet and Eggleton); demonstration of 3-D
optical data storage using two-photon induced photodarkening inside chalcogenide glass
(Rode, Samoc, Luther-Davies, Juodkazis, Kondo and Misawa); discovery of a unique
liquid crystal system (containing a newly developed boron closo-cluster) which forms
spontaneously a second-order nonlinear optical (NLO) active structure (Samoc,
Humphrey and Miniewicz); the first demonstrations of the attraction of dark solitons in
nonlocal media and of two-dimensional Zener tunneling in optically induced lattices as
well as the observation of negative refraction with nonlinearity induced beam localisation
and steering (Krolikowski, Rosberg, Neshev, Sukhorukov, Desyatnikov and Kivshar);
and new understanding of the processes leading to nanoparticle formation in laser-ablated
plumes (Madsen, Rode, Gamaly and Luther-Davies).

During 2005 the Centre benefited from strong levels of funding from the Australian
Research Council (ARC) with major grants supporting CUDOS; Professor Luther-
Davies's Federation Fellowship; six Discovery grants and two Linkage grants as well as
significant funding from DARPA (USA), AOARD (USA), DOD (Australia) and DSTO.
Two new ARC Discovery grants were awarded for commencement in 2006 and one new
ARC Linkage grant commenced in July 2005.

The Centre congratulates Yinlan Ruan, Elliott Fraval and Eleni Notaras on the award of
their PhDs and Roger McMurtie and Brendan Hanna for their Masters degrees. Amrita
Prasad and Robert Fisher joined as a new PhD students and Matthew Cheung as a
Masters student. At the end of 2005 two long serving staff members retired, namely Mr
Mike Pennington and Mr Ian McRae. Both had provided superb technical support to the
Centre over many years and are heartily thanked for their efforts.
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Staff List

Professor and Head of Department
Barry Luther-Davies, BSc PhD S'ton, SIEE, FAIP (ARC Federation Fellowship)

Professors
Neil Manson, MSc PhD Aberd
Wieslaw Krolikowski, MSc PhD Wars

Senior Fellows
Andrei Rode, MSc PhD Mosc
Marek Samoc, PhD DSc Wroc

Research Fellow

Duk Yong Choi, PhD Seoul

Andrzej Miniewicz, MSc PhD Wroc (from September)
Matthew Sellars, BSc PhD ANU

Rong Ping Wang, PhD China

Postdoctoral Fellows

Ruth Jarvis, BE BSc PhD ANU

Congji Zha, BE Jingdezheng, ME WUT, PhD Sydney
Vesselin Kolev, PhD ANU

Visiting Fellows

Graham Atkins, RSPhysSE, ANU
Robbie Charters, RPO Pty Ltd
Ben Cornish, RSPhysSE, ANU
Eugene Gamaly, RSPhysSE, ANU
Graham Gordon, RSPhysSE, ANU
Mark Humphrey, RSC, ANU

Dax Kukulj, RPO Pty Ltd

David Pulford, DSTO

Head Technical Officer
Tan McRae

Senior Technical Officers

Craig Macleod, AssocDipMechEng CIT
Mike Pennington, AssocDipAppSci&Inst CIT
Anita Smith, BSc Flinders

Technical Officers

John Bottega
Maryla Krolikowska
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Departmental Administrator
Belinda Barbour (part-time)

Publications

Legend: * External to the University
# Member of another area of this University other than this School

Publications in Refereed Journals

Baev, A.*, Prasad, P.N.* and Samoc, M.*
Ab Initio Studies of Two-photon Absorption of Some Stilbenoid Chromophores
Journal of Chemical Physics 122 (2005) 1-6

Briedis, D., Petersen, D.E., Edmondson, D.#, Krolikowski, W. and Bang, O.*
Ring Vortex Solitons in Nonlocal Nonlinear Media

Optics Express 13 (2005) 435-443

Cifuentes, M.P.%, Humphrey, M.G.”, Morrall, J.P., Samoc, M., Paul, F.*, Lapinte, C.* and
Roisnel, T.*

Third-order Nonlinear Optical Properties of Some Electron-rich Iron Mono- and Tri-
nuclear Alkynl Complexes

Organometallics 24 (2005) 4280-4288

Fauchet, P.M.*, Ruan, J.*, Chen, H.*, Pavesi, L.*, Dal Negro, L.*, Cazzaneli, M.*,
Elliman, R.G., Smith, N., Samoc, M. and Luther-Davies, B.

Optical Gain in Different Silicon Nanocrystal Systems
Optical Materials 27 (2005) 745-749

Fraval, E., Sellars, M. and Longdell, J.
Dynamic Decoherence Control of a Solid-state Nuclear-quadrpole Qubit
Physical Review Letters 95 (2005) 1-4

Freeman, D., Madden, S. and Luther-Davies, B.
Fabrication of Planar Photonic Crystals in a Chalcogenide Glass Using a Focused Ion
Beam

Optics Express 13 (2005) 3079-3086

Gamaly, E.G., Madsen, N., Duering, M., Rode, A.V., Kolev, V.Z. and Luther-Davies, B.
Ablation of Metals with Picosecond Laser Pulses: Evidence of Long-lived Non-
equilibrium Conditions at the Surface

Physical Review B - Condensed Matter and Materials 71 (2005) 1-12
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Hanna, B., Krolikowski, W., Neshev, D.N., Sukhorukov, A.A., Ostrovskaya, E.A. and
Kivshar, Y.S.

Spatial Solitons in Photorefractive Lattices
Opto-Electronics Review 13 (2005) 85-91

He, G.S.*, Lu, C.*, Zheng, Q.*, Prasad, P.N.*, Zerom, P.*, Boyd, R.* and Samoc, M.
Stimulated Rayleigh-Bragg Scattering in Two-photon Absorbing Media
Physical Review A 71 (2005) 1-10

Humphrey, P.*, Turner, P.*, Masters, A.*, Field, L.*, Cifuentes, M.P.#, Humphrey,
M.G.#, Asselberghs, 1.*, Persoons, A.* and Samoc, M.
Synthesis and Non-linear Optical Properties of (i’-pentaphenylcyclopentadienyl)

dicarbonylruthenium(ll)aleknyl Complexes
Inorganica Chimica Acta 358 (2005) 1663-1672

Humphrey, M.G.#, Lockhart-Gillett, B.*, Samoc, M., Skelton, B.D.*, Tolhurst, V.A.*,
White, A.H.*, Wilson, A.J.* and Yates, B.F.*
Synthesis, Structure and Optical Limiting Properties of Organoruthenium—chalcogenide

Clusters
Journal of Organometallic Chemistry 690 (2005) 1487-1497

Jordan, G.*, Kobayashi, T.*, Blau, W.J.*, Tillman, H.*, Pfeiffer, S.*, Horhold, H.-H.*,
Samoc, M. and Luther-Davies, B.

Two-photon Absorption and Up-converted Emission in Blue-emitting Stilbene Dye
Nonlinear Optics, Quantum Optics 34 (2005) 199-202

Li, W.T., Bulla, D.A.P., Love, J.D., Luther-Davies, B., Charles, C. and Boswell, R.W.
Deep Dry-etch of Silica in a Helicon Plasma Etcher for Optical Waveguide Fabrication
Journal of Vacuum Science and Technology A 23 (2005) 146-150

Li, W.T., Ruan, Y., Luther-Davies, B., Rode, A.V. and Boswell, R.W.
Dry-etch of As,S; Thin Films for Optical Waveguide Fabrication
Journal of Vacuum Science and Technology A 23 (2005) 1626-1632

Longdell, J., Fraval, E., Sellars, M. and Manson, N.
Stopped Light with Storage Times Greater Than One Second Using Electromagnetically

Induced Transparency in a Solid
Physical Review Letters 95 (2005) 1-4

Luo, X., Zha, C. and Luther-Davies, B.

Photosensitivity of Tiania-doped Hybrid Polymer Prepared by an Anhydrous Sol-gel
Process

Optical Materials 27 (2005) 1461-1466
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Luo, X., Zha, C. and Luther-Davies, B.
Preparation and Optical Properties of Titania-doped Hybrid Polymer via Anhydrous Sol-

gel Process
Journal of Non-crystalline Solids 351 (2005) 29-34

Luther-Davies, B., Rode, A.V., Madsen, N. and Gamaly, E.G.
Picosecond High-repitition-rate Pulsed Laser Ablation of Dielectrics: The Effect of
Energy Accumulation between Pulses

Optical Engineering 44 (2005) 1-8

Manson, N. and Harrison, J.P.

Photo-ionization of the Nitrogen-vacancy Center in Diamond
Diamond and Related Materials 14 (2005) 1705-1710

Miao, L.*, Tanemura, S.*, Hayashi, Y.*, Tanemura, M.* Wang, R.P., Toh, S.* and
Kaneko, K. *

Structural and Optical Characterization of ZnO Single Crystalline Nanobamboos
International Journal of Modern Physics B 19 (2005) 2804-2810

Rasmussen, P.D.*, Bang, O.* and Krolikowski, W.
Theory of Nonlocal Soliton Interaction in Nematic Liquid Crystals
Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 72 (2005) 1-7

Rode, A.V., Gamaly, E.G., Christy, A.G., Fitz Gerald, J.#, Hyde, S.T., Elliman, R.G.,
Luther-Davies, B., Veinger, A.L.*, Androulakis, J.* and Giapintzakis, J.*

Strong Paramagnetism and Possible Ferromagnetism in Pure Carbon Nanofoam
Produced by Laser Ablation

Journal of Magnetism and Magnetic Materials 290-291 (2005) 298-301

Rosberg, C., Hanna, B., Neshev, D.N., Sukhorukov, A.A., Krolikowski, W. and Kivshar,
Y.S.

Discrete Interband Mutual Focusing in Nonlinear Photonic Lattices
Optics Express 13 (2005) 5369-5376

Rosberg, C., Neshev, D.N., Sukhorukov, A.A., Krolikowski, W. and Kivshar, Y.S.
Tunable Negative Refraction of Light in Photonic Lattices
Optics and Photonics News 16 (2005) 38

Rosberg, C., Neshev, D.N., Sukhorukov, A.A., Kivshar, Y.S. and Krolikowski, W.
Tunable Positive and Negative Refraction in Optically Induced Photonic Lattices
Optics Letters 30 (2005) 2293-2295

Ruan, Y., Luther-Davies, B., Li, W.T., Rode, A.V., Kolev, V.Z. and Madden, S.

Large Phase Shifts in A;2S3; Waveguides for All-optical Processing Devices
Optics Letters 30 (2005) 2605-2607
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Ruan, Y., Jarvis, R.A., Rode, A.V., Madden, S. and Luther-Davies, B.
Wavelength Dispersion of Verdet Constants in Chalcogenide Glasses for Magneto-

optical Waveguide Devices
Optics Communications 252 (2005) 39-45

Samoc, A., Samoc, M. and Luther-Davies, B.
Determination of Third-order Optical Nonlinearity of Triphenylamine from Femtosecond
Degenerate Four-wave Mixing in Solutions

Nonlinear Optics, Quantum Optics 33 (2005) 333-350

Samoc, M., Humphrey, M.G.” and Cifuentes, M.P.”
Nonlinear Absorption and Nonlinear Refraction in Ruthenium Alkynyl Complexes
Chinese Optics Letters 3 (2005) S1-S3

Shokooh-Saremi, M.*, Ta'eed, V.G.*, Littler, LC.M.*, Moss, D.J.*, Eggleton, B.J.*,
Ruan, Y. and Luther-Davies, B.

Ultra-strong, Well-apodised Bragg Gratings in Chalcogenide Rib Waveguides
Electronics Letters 41 (2005) 738-739

Shvedov, V., Krolikowski, W., Volyar, A.*, Neshev, D.N., Desyatnikov, A.S. and
Kivshar, Y.S.

Focusing and Correlation Properties of White-light Optical Vortices
Optics Express 13 (2005) 7393-7398

Ta'eed, V.G.*, Shokooh-Saremi, M.*, Fu, L.* Moss, D.J.*, Rochette, M.*  Littler,
[.C.M.*, Eggleton, B.J.*, Ruan, Y. and Luther-Davies, B.

Integrated All-optical Pulse Regenerator in Chalcogenide Waveguides
Optics Letters 30 (2005) 2900-2902

Wang, R.P., Tai, N.*, Saito, K.* and Ikushima, A.J.*

Fluorine-doping Concentration and Fictive Temperature Dependence of Self-trapped
Holes in SiO> Glasses

Journal of Applied Physics 98 (2005) 023701-1-3

Wang, R.P., Muto, H.*, Gang, X.*, Jin, P.* and Tazawa, M.*
Ultraviolet Lasing with Low Excitation Intensity in Deep-level Emission Free ZnO Films
Journal of Crystal Growth 282 (2005) 359-364

Wilson, E.A., Manson, N. and Wei, C.
Perturbing an Electromagnetically Induced Transparency in A System using a Low-

frequency Driving Field. II. Four-level System
Physical Review A 72 (2005) 063813-1-6
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Wilson, E.A., Manson, N., Wei, C. and Yang, L.-J.*
Perturbing an Electromagnetically Induced Transparency in a A System using a Low-

frequency Driving Field: I. Three-level System
Physical Review A 72 (2005) 063813-1-10

Yang, L.*, Zhang, L.*, Li, X.*, Han, L.*, Fu, G.*, Manson, N., Suter, D.* and Wei, C.
Autler-Towner Effect in a Strongly Drive Electromagnetically Induced Transparency
Resonance

Physical Review A 72 (2005) 053801-1-8
Refereed Conference Proceedings

Desyatnikov, A.S., Neshev, D.N., Fischer, R., Krolikowski, W., Sagemerten, N.*,
Traeger, D.*, Denz, C.*, Dreischuh, A.* and Kivshar, Y.S.

Two-dimensional Nonlinear Optically-induced Photonic Lattices in Photorefractive
Crystals

SPIE 10" International Conference on Nonlinear Optics of Liquid and
Photorefractive Crystals, Crimea, Ukraine (2005) 60230H

Dreischuh, A., Neshev, D.N., Petersen, D.E., Bang, O.* and Krolikowski, W.
Observation of Attraction Forces between Dark Solitons

Nonlinear Guided Waves and their Applications Topical Meeting, Dresden, Germany
(2005) FC3-1-3

Duering, M., Kolev, V.Z., Vu, K.T. and Luther-Davies, B.
High-gain Optical Parametric Amplifier as a Key Element of a Polymer Ablation and

Deposition System
LEOS 2005, Sydney (2005) 264-265

Fischer, R., Traeger, D., Neshev, D.N., Sukhorukov, A.A., Denz, C.*, Krolikowski, W.
and Kivshar, Y.S.
Soliton Formation in Square Photonic Lattice through Combined Effects of Total Internal

and Bragg Reflections
LEOS 2005, Sydney (2005) 567-568

Freeman, D., Madden, S. and Luther-Davies, B.

Fabrication of Photonic Crystal Membranes in Chalcogenide Glasses by Focused Ilon
Beam Milling

COMMAD 04, Brisbane (2005) 157-160

Freeman, D., Grillet, C.*, Krolikowska, M., Luther-Davies, B. and Madden, S.
Rapid Prototyping of Photonic Crystal Membranes in a Chalcogenide Glass Using

Focused lon Beam Milling
BGPP/ACOFT 2005, Sydney (2005) 559-561
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Grillet, C.*, Moss, D.J.*, Magi, E.*, Freeman, D., Madden, S., Luther-Davies, B. and
Eggleton, B.J.*

Evanescent Coupling to Chalcogenide Glass Photonic Crystal Waveguides via Tapered
Microstructured Optical Fibre Nanowires

LEOS 2005, Sydney (2005) 316-317

Hsu, M.T.L.%, Longdell, J., Hétet, G.” Bachor, H.-A." and Lam, P.K.*

Quantum Noice Limited Amplitiude and Phase Quadratures Information Delay via
Electromagnetically Induced Transparency

7" Australasian Conference on Optics, Lasers and Spectroscopy, Rotorua, New
Zealand (2005) -

Jarvis, R.A., Ruan, Y., Rode, A.V. and Luther-Davies, B.
Verdet Constants of Chalcogenide Glasses
16™ National Congress Australian Institute of Physics, Canberra (2005) 4

Kivshar, Y.S., Neshev, D.N., Sukhorukov, A.A. and Krolikowski, W.
Optically-induced Lattices as Nonlinear Photonic Crystals
BGPP/ACOFT 2005, Sydney (2005) 21-23

Kolev, V.Z., Duering, M. and Luther-Davies, B.
Corrections to the Sellmeier Coefficients of Stoichiometric Lithium Tantalate for

Wavelengths near the Mid-infra-red Absorption Edge
LEOS 2005, Sydney (2005) 49-50

Krolikowski, W., Bang, O.*, Briedis, D., Dreischuh, A.*, Edmundson, D., Luther-Davies,
B., Neshev, D.N., Nikolov, N.*, Petersen, D.E., Rasmussen, J.J.* and Wyller, J.*
Nonlocal Solitons

SPIE Nonlinear Optics Applications, Warsaw, Poland (2005) 1-10

Luo, X., Zha, C. and Luther-Davies, B.
Single-step Microstructure Patterning in Titania-doped Sol-gel Glassy Thin Films with

Electron Beams
2004 MRS Fall Meeting, Boston, USA (2005) 1-6

Neshev, D.N., Sukhorukov, A.A., Hanna, B., Krolikowski, W. and Kivshar, Y.S.
Nonlinear Light Propagation in Periodic Structures — Experiment vs. Theory
16" National Congress Australian Institute of Physics, Canberra (2005) 1-4

Neshev, D.N., Rosberg, C., Fisher, R., Sukhorukov, A.A., Desyatnikov, A.S.,
Ostrovskaya, E.A., Alexander, T., Krolikowski, W. and Kivshar, Y.S.

Optically-induced Lattices as Tunable Nonlinear Photonic Crystals
LEOS 2005, Sydney (2005) 210-211
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Petersen, D.E.*, Briedis, D., Edmundson, E.”, Krolikowski, W. and Bang, O.*

Ring Vortex Solitons in Nonlocal Nonlinear Media

Nonlinear Guided Waves and their Applications Topical Meeting, Dresden, Germany
(2005) WD2-1-3

Rasmussen, P.D.*, Bang, O.* and Krolikowski, W.

Escape Angles for Out-of-phase Nematicons

Nonlinear Guided Waves and their Applications Topical Meeting, Dresden, Germany
(2005) WD18-1-3

Rasmussen, P.D.*, Bang, O.* and Krolikowski, W.
Soliton Interactions in Nematic Liquid Crystals
SPIE Nonlinear Optics Applications, Warsaw, Poland (2005) 59470W1-11

Rode, A.V., Madsen, N., Christy, A.G., Hermann, J.*, Gamaly, E.G. and Luther-Davies,
B.

Magnetic Carbon Cluster Formation Process: Optical Spectroscopy of Laser-ablated
Carbon Plume

XIX International Winter School/Euroconference on Electronic Properties of Novel
Materials, Kirchberg, Austria (2005) 96-99

Rosberg, C., Hanna, B., Neshev, D.N., Sukhorukov, A.A., Krolikowski, W. and Kivshar,
Y.S.

Asymmetric Multiband Coupling in One-dimensional Nonlinear Photonic Crystals
LEOS 2005, Sydney (2005) 75-76

Rosberg, C., Hanna, B., Neshev, D.N., Sukhorukov, A.A., Krolikowski, W. and Kivshar,
Y.S.

Discrete Interband Mutual Focusing in Nonlinear Photonic Lattices

Nonlinear Guided Waves and their Applications Topical Meeting, Dresden, Germany
(2005) WD30-1-3

Rosberg, C.*, Neshev, D.N., Sukhorukov, A.A., Krolikowski, W. and Kivshar, Y.S.
Negative Refraction in Tunable Periodic Photonic Structures
SPIE Photonic Crystals and Fibers, Warsaw, Poland (2005) 59500C-2-7

Rosberg, C., Neshev, D.N., Sukhorukov, A.A., Krolikowski, W. and Kivshar, Y.S.
Tunable Refraction in Nonlinear Optically-induced Photonic Lattices

Nonlinear Guided Waves and their Applications Topical Meeting, Dresden, Germany
(2005) ThC5-1-3

Ruan, Y., Luther-Davies, B., Rode, A.V., Kolev, V.Z. and Krolikowski, W.

All-optical Directional Coupler Switching in Chalcogenide Glass
LEOS 2005, Sydney (2005) 593-594
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Ruan, Y., Luther-Davies, B., Rode, A.V. and Li, W.T.
Strong Self-modulation in Low Loss As»S3 Waveguides
BGPP/ACOFT 2005, Sydney (2005) 290-292

Sagemerten, N.*, Traeger, D.*, Imbrock, J.*, Denz, C.*, Desyatnikov, A.S., Neshev,
D.N., Fischer, R., Dreischuh, A., Krolikowski, W. and Kivshar, Y.S.

Two-dimensional Complex Optically-induced Nonlinear Photonic Lattices

Nonlinear Guided Waves and their Applications Topical Meeting, Dresden, Germany
(2005) TuC7-1-3

Samoc, M., Samoc, A., Miniewicz, A. and Grote, J.G.*

Femtosecond Z-scan Studies of Cubic Nonlinear Optical Properties of Salmon DNA

7th Australasian Conference on Optics, Lasers and Spectroscopy, Rotorua, New
Zealand (2005) TuP52

Samoc, A., Holland, A.*, Tsuchimori, M.*, Watanabe, O.*, Samoc, M., Luther-Davies,
B. and Kolev, V.Z.
In Situ SHG Monitoring of Dipolar Orientation and Relaxation in Disperse Red

Type/derivative Urethane-urea Copolymer
SPIE Nonlinear Optics Applications, Warsaw, Poland (2005) 59490X-1-11

Shokooh-Saremi, M.*, Ta'eed, V.G.*, Baker, N.J.* Littler, .C.M.*, Moss, D.J.*,
Eggleton, B.J.*, Ruan, Y. and Luther-Davies, B.
High Performance Bragg Gratings in Chalcogenide Glass Rib Waveguides Written with

a Modified Sagnac Interferometer: Fabrication and Characterization
LEOS 2005, Sydney (2005) 591-592

Shokooh-Saremi, M.*, Ta'eed, V.G.*, Littler, LC.M.*, Moss, D.J.*, Eggleton, B.J.*,
Ruan, Y. and Luther-Davies, B.

Phase-shifted Resonance Bragg Gratings in Chalcogenide Rib Waveguides
BGPP/ACOFT 2005, Sydney (2005) 244-246

Ta'eed, V.G.*, Shokooh-Saremi, M.*, Fu, L.B.*, Littler, .C.M.*, Rochette, M.*, Baker,
N.J.*, Moss, D.J.*, Eggleton, B.J.*, Ruan, Y. and Luther-Davies, B.
All-optical Pulse Regeneration in Chalcogenide Waveguides Using an Integrated Bragg

Grating Filter
BGPP/ACOFT 2005, Sydney (2005) 79-81

Ta'eed, V.G.*, Shokooh-Saremi, M.*, Fu, L.B.*, Moss, D.J.*, Rochette, M.*, Littler,
L.LC.M.*, Eggleton, B.J.*, Ruan, Y. and Luther-Davies, B.

Integrated All-optical Chalcogenide Waveguide Pulse Regenerator: Experiment and
Modeling

LEOS 2005, Sydney (2005) 818-819
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Ta'eed, V.*, Moss, D.J.*, Shokooh-Saremi, M.*, Fu, L.B.*, Littler, .C.M.*, Rochette,
M.*, Baker, N.J.*, Eggleton, B.J.*, Ruan, Y. and Luther-Davies, B.

Nonlinear Pulse Propagation and All-optical Regeneration in Chalcogenide Waveguides
Integrated with Bragg Grating Filters

Nonlinear Guided Waves and their Applications Topical Meeting, Dresden, Germany
(2005) WB6-1-3

Trager, D., Fischer, R., Neshev, D.N., Sukhorukov, A.A., Denz, C.*, Krolikowski, W.
and Kivshar, Y.S.

Reduced-symmetry Two-dimensional Solitons in Square Photonic Lattices

Nonlinear Guided Waves and their Applications Topical Meeting, Dresden, Germany
(2005) ThC7-1-3

Trompeter, H., Krolikowski, W., Neshev, D.N., Desyatnikov, A.S., Sukhorukov, A.A.,
Kivshar, Y.S., Pertsch, T.*, Peschel, U.* and Lederer, F.*

Optical Bloch Oscillations and Zener Tunneling in Two-dimensional Photonic Lattices
Nonlinear Guided Waves and Their Applications Topical Meeting, Dresden,
Germany (2005) ThD1-1-3

Zha, C., Luo, X. and Luther-Davies, B.
Synthesis of Photosensitive Fluorinated Titania-doped Hybrid Glassy Polymers for

Planar Optical Applications
BGPP/ACOFT 2005, Sydney (2005) 487-489
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Nonlinear Physics Centre

The Nonlinear Physics Centre is one of the most active and productive research
teams in the School engaged into interdisciplinary (theoretical and experimental)
research that covers a number of diverse topics.

Currently, the Centre's structure is defined by the following four major research
directions and activities.

Experimental Nonlinear Photonics (Group leader: Dr Dragomir Neshev)

The research topics of this Group include the experimental study of linear and
nonlinear optical properties of integrated and optically-induced photonic structures
including waveguide arrays, photonic lattices, photonic crystals; optics of
polychromatic and white light, nonlinear patterns and self-focusing in gases; singular
optics and vortices.

Theoretical Nonlinear Photonics (Group leader: Dr Andrey Sukhorukov)

The activity of this Group is based on our deep expertise in the study of nonlinear
waves and solitons, and currently it involves the development of theoretical models
and numerical simulations of light propagation in nonlinear photonic structures with
close collaboration with the experimental group (e.g. the generation of ideas, the
study of visibility and experimental parameters, etc). More recently, this included the
development of novel concepts such as the physics of slow light, optical Bloch
oscillations, light transmission in complex and quasi-periodic media.

Nonlinear Matter Waves and Quantum-atom Optics (Group leader: Dr Elena
Ostrovskaya)

This Group is closely associated with the ARC Centre of Excellence on Quantum-
Atom Optics, and it involves the development of novel theoretical models, analytical
and numerical studies of matter waves and nonlinear atom-optics problems, cold
atoms and Bose-Einstein condensates in optical lattices and magnetic waveguides,
atom lasers, quantum optics of nonclassical and squeezed light.

Composite Structures and Metamaterials (Group leader: Dr Ilya Shadrivov)

This is a new and very successful direction that involves the study of composite
metamaterials with the property of negative refraction, with the emphasis on our
pioneering results on nonlinear metamaterials and left-handed superlattices. One of
the targets of this Group is the experimental verification for the first time in Australia
of the basic phenomena of left-handed propagation and negative refraction for
microwaves.

Research highlights for 2005 include a number of important theoretical and
experimental results, presented in many research publications including four papers in
Physical Review Letters, the top-ranked journal in physics. The most remarkable
results include the prediction of a novel type of self-trapped states of matter waves in
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Bose-Einstein condensates (Alexander and Ostrovskaya); the first experimental
generation of the reduced-symmetry photonic gap solitons in optically-induced
lattices (Fischer, Neshev and Sukhorukov); the first observation of Bloch oscillations
and Zener tunneling in two-dimensional photonic lattices (Fischer, Krolikowski and
Neshev), the prediction of a number of novel nonlinear effects in left-handed
metamaterials (Shadrivov); the analysis of nonlinear resonant Fano effects
(Miroshnichenko) and beaming effect in photonic crystals (Morrison); and the
experimental demonstrations of interesting properties of defocusing nonlinear
waveguides (Rosberg and Neshev), performed in collaboration with the Group of
Professor W. Krolikowski from the Laser Physics Centre. Added to our important
milestones for 2005 was the publication of the Russian edition of the book on optical
solitons (Kivshar) and the publication of two comprehensive review papers in the
famous book series "Progress in Optics", on optical vortices and vortex solitons
(Desyatnikov, Torner and Kivshar) and multi-step parametric interactions in
nonlinear optics (Saltiel, Sukhorukov and Kivshar).

The Centre continues to play an important role in the two Centre's of Excellence
funded by the Australian Research Council announced at the end of 2002, namely the
ARC Centre of Excellence for Ultra-high Bandwidth Devices for Optical Systems
(CUDOS) and the ARC Centre of Excellence for Quantum-Atom Optics (ACQAO).
In view of our earlier success with ARC funding, we have a limited ability to attract
additional funding from the ARC. Nevertheless, Dr Tristram Alexander received one
of the highly-competitive Australian Postdoctoral Fellowship grants in 2005.

Staff List

Professor and Head of Department
Yuri Kivshar, PhD Kharkov UKR, FAIP, FOSA, FAA (ARC Federation Fellowship)

Professor
Alexander Zharov, PhD, DSc Nizhny Novgorod (September to December)

Senior Fellow
Miklos Gulacsi BSc MSc Cluj, PhM PhD Trieste (from December)

Research Fellows

Anton Desyatnikov, BSc MScPhD Moscow

Michael Feise, MSc PhD Pullman (until January)

Maxim Gorkunov, PhD Moscow TU (July to August)

Dragomir Neshev, MSc PhD Sofia, BG (ARC Research Fellowship)

Elena Ostrovskaya, MSc Moscow, PhD ANU (ARC Postdoctoral Fellowship)
Vladlen Shvedov, PhD Taureda V Vernadsky (April to July)

Andrey Sukhorukov, BSc Moscow, PhD ANU

Postdoctoral Fellows

Tristram Alexander, BSc Darwin, PhD ANU
Chaohong Li, PhD China
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Andrey Miroshnichenko, PhD Dresden
Ilya Shadrivov, MSc Nizhny Novgorod, PhD ANU

Visiting Fellows

Jim Bashford, University of Tasmania (January to February)

Evgueny Doktorov, Stepanov Institute of Physics, Belarus (February to May)
Alexei Efros, University of Utah, USA (October to November)

Sergey Gredeskul, Ben-Gurion University, Israel (August)

Sergei Kun, ANU

Humberto Michinel, University of Vigo, Spain (July to August)
Alexander Reznik, Nizhny Novogorod, Russia (October to November)
Maria Rodas-Verde, University of Vigo, Spain (July to August)

Mark Saffmann, University of Wisconson, USA (October to December)
Alexander Volyar, Tavrida National University, Crimea (April)

Herbert Winful, University of Michigan, USA (April)

Nina Zharova, Nizhny Novogorod, Russia (September to December)

Research Assistant
Robert Fischer, MSc Darmstadt

Departmental Administrator
Wendy Quinn, BA

Publications

Legend: * External to the University
# Member of another area of this University other than this School

Books and Book Chapters

Desyatnikov, A.S., Kivshar, Yu.S. and Torner, L.*
Optical Vortices and Vortex Solitons
in Progress in Optics Volume 47, Elsevier BV, Netherlands (2005) 291-391

Saltiel, S., Sukhorukov, A.A. and Kivshar, Yu.S.
Multistep Parametric Processes in Nonlinear Optics
in Progress in Optics Volume 47, Elsevier BV, Netherlands (2005) 1-73

Vorov, O.K.*, Van Isacker, P.*, Hussein, M.S.*, Kun, S.Yu. and Bartschat, K.*
Multi-vortex Phase Transitions in Rotating Bose-Einstein Condensates

in Nuclei and Mesoscopic Physics, American Institute of Physics, New York (2005) 72-
83
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Publications in Refereed Journals

Akguc, G.B.*, Flores, J.* and Kun, S.Yu.
Effective S Matrix from Conductance Data in a Quantum Waveguide
Physical Review B - Condensed Matter and Materials 72 (2005) 033305-1-4

Alexander, T., Ostrovskaya, E.A., Sukhorukov, A.A. and Kivshar, Yu.S.
Three-dimensional Matter-wave Vortices in Optical Lattices

Physical Review A 72 (2005) 043603-1-4

Barkauskas, M.*, Brandi, F.*, Giammanco, F.*, Neshev, D.N., Pirri, A.* and Ubachs,
W.*
A Novel-type Tunable and Narrowband Extreme Ultraviolet Radiation Source Based on

High-harmonic Conversion of Picosecond Laser Pulses
Journal of Electron Spectroscopy and Related Phenomena 144-147 (2005) 1151-1155

Batchelor, M.T., Guan, X., Oeclkers, N. and Lee, C.
The 1D Interacting Bose Gas in a Hard Wall Box
Journal of Physics A: Mathematical and General 38 (2005) 7787-7806

Benet, L.*, Kun, S.Yu., Qi, W.* and Denisov, V.*
Effect of a Finite-time Resolution on Schrédinger Cat States in Complex Collisions
Physics Letters B 605 (2005) 101-105

Bischof, B.*, Slavin, A.N.*, Benner, H.* and Kivshar, Yu.S.
Generation of Spin-wave Dark Solitons with Phase Engineering
Physical Review B - Condensed Matter and Materials 71 (2005) 104424-1-7

Chen, Z.*, Martin, H.*, Bezryadina, A.* Neshev, D.N., Kivshar, Yu.S. and
Christodoulides, D.N.*

Experiments on Gaussian Beams and Vortices in Optically Induced Photonic Lattices
Journal of the Optical Society of America B 22 (2005) 1395-1405

Choe, C.-U.*, Hohne, K.*, Benner, H.* and Kivshar, Yu.S.

Chaos Suppression in the Parametrically Driven Lorenz System

Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 72 (2005) 036206-
1-6

Desyatnikov, A.S., Sukhorukov, A.A. and Kivshar, Yu.S.
Azimuthons: Spatially Modulated Vortex Solitons
Physical Review Letters 95 (2005) 203904-1-4

Desyatnikov, A.S., Neshev, D.N., Kivshar, Yu.S., Sagemerten, N.*, Triger, D.*, Jagers,
J.*, Denz, C.* and Kartashov, Y.V.*

Nonlinear Photonic Lattices in Anisotropic Nonlocal Self-focusing Media

Optics Letters 30 (2005) 869-871
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Desyatnikov, A.S., Mihalache, D.*, Mazilu, D.*, Malomed, B.A.*, Denz, C.* and
Lederer, F.*

Two-dimensional Solitons with Hidden and Explicit Vorticity in Bimodal Cubic-quintic
Media

Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 71 (2005) 026615-
1-9

Desyatnikov, A.S., Neshev, D.N. and Kivshar, Yu.S.
Vortex Solitons, Soliton Clusters, and Vortex Lattices
Ukrainian Journal of Physics 6 (2005) 71-77

Feise, M., Shadrivov, 1.V. and Kivshar, Yu.S.

Bistable Diode Action in Left-handed Periodic Structures

Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 71 (2005) 037602-
1-4

Feise, M. and Kivshar, Yu.S.
Sub-wavelength Imaging with a Left-handed Material Flat Lens
Physics Letters A 334 (2005) 326-330

Flach, S.*, Fleurov, V.*, Gorbach, A.V.* and Miroshnichenko, A.E.
Resonant Light Scattering by Optical Solitons
Physical Review Letters 95 (2005) 023901-1-4

Flores, J.*, Kun, S.Yu. and Seligman, T.H.*

Slow Phase Relaxation as a Route to Quantum Computing beyond the Quantum Chaos
Border

Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 72 (2005) 017201-
1-4

Garanovich, I.L., Sukhorukov, A.A. and Kivshar, Yu.S.
Soliton Control in Modulated Optically-induced Photonic Lattices
Optics Express 13 (2005) 5704-5710

Georgakakis, A.*, Afonsco, J.*, Hopkins, A.*, Sullivan, M.*, Mobasher, B.* and Cram,
L

The Phoenix Deep Survey: The Clustering and Environment of Extremely Red Objects
The Astrophysical Journal 620 (2005) 584-594

Gredeskul, S.A. and Kivshar, Yu.S.

Stability of Atomic-molecular Coherent States of Hybrid Bose-Einstein Condensates
Journal of Optics B: Quantum and Semiclassical Optics 7 (2005) 151-155
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Han, J.-L.*, Wang, Q.*, Dong, Y.-C.*, Li, S.-L.*, Duan, L.-M.*, Wu, H.-Y.*, Xu, H.-
G.*, Chen, R.-F.*, Xu, H.-S.*, Bai, Z.*, Li, Z.-C.*, Lu, X.-Q.*, Zhao, K.*, Zhou, P.*,
Liu, J.-C.* and Kun, S.Yu.
Rotation and Decay of the Dinuclear System Formed in Dissipative Reaction of '°F and
27

Al
High Energy Physics and Nuclear Physics/Gaoneng Wuli yu He Wuli 29 (2005)
1142-1145

Hanna, B., Krolikowski, W., Neshev, D.N., Sukhorukov, A.A., Ostrovskaya, E.A. and
Kivshar, Yu.S.

Spatial Solitons in Photorefractive Lattices

Opto-Electronics Review 13 (2005) 85-91

Koynov, K.*, Saltiel, S.* and Kivshar, Yu.S.
Multistep Cascading in Periodically Poled Directional Couplers
Optics Letters 30 (2005) 2284-2286

Ku, T.-S.*, Shih, M.-F.*, Sukhorukov, A.A. and Kivshar, Yu.S.
Coherence Controlled Soliton Interactions
Physical Review Letters 94 (2005) 063904-1-4

Ku, T.-S.*, Shih, M.-F.*, Sukhorukov, A.A. and Kivshar, Yu.S.
Coherence Controlled Soliton Interactions
Optics and Photonics News December (2005) 44

Lee, C. and Ostrovskaya, E.A.
Quantum Computation with Diatomic Bits in Optical Lattices
Physical Review A 72 (2005) 062321-1-5

Lee, R.-K., Lai, Y.* and Kivshar, Yu.S.
Quantum Correlations in Soliton Collisions
Physical Review A 71 (2005) 035801-1-4

Lee, R.-K., Ostrovskaya, E.A., Kivshar, Yu.S. and Lai, Y.*
Quantum-noise Properties of Matter-wave Gap Solitons
Physical Review A 72 (2005) 033607-1-6

Louis, P.J.Y., Ostrovskaya, E.A. and Kivshar, Yu.S.
Dispersion Control for Matter Waves and Gap Solitons in Optical Superlattices
Physical Review A 71 (2005) 023612-1-8

Malomed, B.A.*, Mayteevarunyoo, T.*, Ostrovskaya, E.A. and Kivshar, Yu.S.
Coupled-mode Theory for Spatial Gap Solitons in Optically Induced Lattices

Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 71 (2005) 056616-
1-9
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Matthews, A.F., Wang, X..H., Kivshar, Yu.S. and Gu, M.*
Band-gap Properties of Two-dimensinal Low-index Photonic Crystals
Applied Physics B Lasers and Optics 81 (2005) 189-192

Miroshnichenko, A.E. and Kivshar, Yu.S.

Engineering Fano Resonances in Discrete Arrays

Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 72 (2005) 056611-
1-7

Miroshnichenko, A.E., Kivshar, Yu.S., Vincencio, R.A.* and Molina, M.L.*
Fano Resonance in Quadratic Waveguide Arrays
Optics Letters 30 (2005) 872-874

Miroshnichenko, A.E., Mingaleev, S.*, Flach, S.* and Kivshar, Yu.S.

Nonlinear Fano Resonance and Bistable Wave Transmission

Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 71 (2005) 036626-
1-8

Miroshnichenko, A.E., Schuster, M.*, Flach, S.*, Fistul, M.V.* and Ustinov, A.V.*
Resonant Plasmon Scattering by Discrete Breathers in Josephson Junction Ladders
Physical Review B - Condensed Matter and Materials 71 (2005) 174306-1-8

Miroshnichenko, A.E. and Kivshar, Yu.S.
Sharp Bends in Photonic Crystal Waveguides as Nonlinear Fano Resonators

Optics Express 13 (2005) 3969-3976

Molina, M.I.*, Vincencio, R.A.* and Kivshar, Yu.S.

Two-color Discrete Localized Modes and Resonant Scattering in Arrays of Nonlinear
Quadratic Optical Waveguides

Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 72 (2005) 03622-
1-4

Morrison, S.K. and Kivshar, Yu.S.
Beaming Effect from Increased-index Photonic Crystal Waveguides
Applied Physics B Lasers and Optics 81 (2005) 343-346

Morrison, S.K. and Kivshar, Yu.S.
Engineering of Directional Emission from Photonic-crystal Waveguides
Applied Physics Letters 86 (2005) 081110-1-3

Motzek, K.*, Belic, M.*, Richter, T.*, Denz, C.*, Desyatnikov, A.S., Jander, P.* and
Kaiser, F.*

Counterpropagating Beams in Biased Photorefractive Crystals: Anisotropic Theory
Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 71 (2005) 016610-
1-5
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Motzek, K., Sukhorukov, A.A., Kaiser, F.* and Kivshar, Yu.S.
Incoherent Multi-gap Optical Solitons in Nonlinear Photonic Lattices
Optics Express 13 (2005) 2916-2923

Motzek, K.*, Kivshar, Yu.S., Shih, M.-F.* and Schwarzlander Jr, G.A.*
Spatial Coherence Singularities and Incoherent Vortex Solitons
Journal of the Optical Society of America B 22 (2005) 1437-1442

Rosberg, C.R., Hanna, B., Neshev, D.N., Sukhorukov, A.A., Krolikowski, W. and
Kivshar, Yu.S.

Discrete Interband Mutual Focusing in Nonlinear Photonic Lattices
Optics Express 13 (2005) 5369-5376

Rosberg, C.R., Neshev, D.N., Sukhorukov, A.A., Krolikowski, W. and Kivshar, Yu.S.
Tunable Negative Refraction of Light in Photonic Lattices
Optics and Photonics News 16 (2005) 38

Rosberg, C.R., Neshev, D.N., Sukhorukov, A.A., Kivshar, Yu.S. and Krolikowski, W.
Tunable Positive and Negative Refraction in Optically Induced Photonic Lattices
Optics Letters 30 (2005) 2293-2295

Salgueiro, J.R. and Kivshar, Yu.S.
Nonlinear Dual-core Photonic Crystal Fiber Couplers
Optics Letters 30 (2005) 1858-1860

Salgueiro, J.R., Kivshar, Yu.S., Pelinovsky, D.E., Simon, V.* and Michinel, H.*
Spatial Vector Solitons in Nonlinear Photonic Crystal Fibers
Studies in Applied Mathematics 115 (2005) 157-171

Shadrivov, I.V., Sukhorukov, A.A. and Kivshar, Yu.S.
Complete Band Gaps in One-dimensional Left-handed Periodic Structures
Physical Review Letters 95 (2005) 193903-1-4

Shadrivov, 1.V., Ziolkowski, R.W.* Zharov, A. and Kivshar, Yu.S.
Excitation of Guided Waves in Layered Structures with Negative Refraction
Optics Express 13 (2005) 481-492

Shadrivov, I.V., Zharov, A.*, Zharova, N.* and Kivshar, Yu.S.
Nonlinear Left-handed Metamaterials
Radio Science 40 (2005) RS3S90-1-10

Shadrivov, I.V. and Kivshar, Yu.S.

Spatial Solitons in Nonlinear Left-handed Metamaterials
Journal of Optics A: Pure and Applied Optics 7 (2005) S68-S72
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Shvedov, V., Krolikowski, W., Volyar, A.* Neshev, D.N., Desyatnikov, A.S. and
Kivshar, Yu.S.

Focusing and Correlation Properties of White-light Optical Vortices
Optics Express 13 (2005) 7393-7398

Sukhorukov, A.A. and Kivshar, Yu.S.
Soliton Control and Bloch-wave Filtering in Periodic Photonic Lattices
Optics Letters 30 (2005) 1849-1851

Vasiliev, A.A.*, Dmitriev, S.V.* and Miroshnichenko, A.E.
Multi-field Continuum Theory for Medium with Microscopic Rotations
International Journal of Solids and Structures 42 (2005) 6245-6260

Vicencio, R.*, Molina, M.I.* and Kivshar, Yu.S.

Polarization Instability, Steering and Switching of Discrete Vector Solitons

Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 71 (2005) 056613-
1-8

Wang, X.-H.,* Gu, B.-Y.* and Kivshar, Yu.S.
Spontaneous Emission and Lame Shift in Photonic Crystals
Science and Technology of Advanced Materials 6 (2005) 814-822

Yakimenko, A.L.*, Zaliznyak, Y.A.* and Kivshar, Yu.S.

Stable Vortex Solitons in Nonlocal Self-focusing Nonlinear Media

Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 71 (2005)
065603(R)-1-4

Yuchuan, D.*, Qi, W.*, Li, S.*, Limin, D.*, Heyu, W.*, Huagen, X.*, Ruofu, C.*,
Hushan, X.*, Jianlong, H.*, Zhichang, L.*, Xiugin, L.*, Kui, Z.*, Ping, Z.*, Jiancheng,
L.* and Kun, S.Yu.

Angular Distribution and Angular Dispersions of the Dissipative Products in *F-*"Al
Reaction

High Energy Physics and Nuclear Physics/Gaoneng Wuli yu He Wuli 29 (2005) 147-
151

Zharov, A., Zharova, N., Noskov, R.E.*, Shadrivov, I.V. and Kivshar, Yu.S.
Birefringent Left-handed Metamaterials and Perfect Lenses for Vectorial Fields
New Journal of Physics 7 (2005) 010220-1-9

Zharov, A., Zharova, N., Shadrivov, I.V. and Kivshar, Yu.S.
Subwavelength Imaging with Opaque Nonlinear Left-handed Lenses
Applied Physics Letters 87 (2005) 091104-1-3

Zharov, A., Shadrivov, I.V. and Kivshar, Yu.S.

Suppression of Left-handed Properties in Disordered Metamaterials
Journal of Applied Physics 97 (2005) 113906-1-3
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Zharova, N., Shadrivov, I.V., Zharov, A. and Kivshar, Yu.S.
Nonlinear Transmission and Spatiotemporal Solitons in Metamaterials with Negative
Refraction

Optics Express 13 (2005) 1291-1298

Zhou, G.*, Ventura, M.*, Gu, M.*, Matthews, A.F. and Kivshar, Yu.S.

Photonic Bandgap Properties of Void-based Body-centred-cubic Photonic Crystals in
Polymer

Optics Express 13 (2005) 4390-4395

Refereed Conference Proceedings

Alexander, T., Ostrovskaya, E.A. and Kivshar, Yu.S.
New Gap States of Matter Waves in Optical Lattices
CLEO/Europe-EQEC 2005, Munich, Germany (2005) JSII0-5-WED

Alexander, T., Ostrovskaya, E.A., Sukhorukov, A.A. and Kivshar, Yu.S.
Three-dimensional Matter-wave Vortices in Optical Lattices
CLEO/Europe-EQEC 2005, Munich, Germany (2005) JSII2-4-FRI

Bezryadina, A.*, Chen, Z.*, Neshev, D.N., Desyatnikov, A.S. and Kivshar, Yu.S.
Vortex Interaction with a Two-dimensional Soliton Lattice
2005 CLEO/QELS, Baltimore, USA (2005) QTuL6-1-6

Desyatnikov, A.S., Sukhorukov, A.A. and Kivshar, Yu.S.

Azimuthons: Spatial Solitons with a Rotating Phase

Nonlinear Guided Waves and their Applications Topical Meeting, Dresden, Germany
(2005) TuB7

Desyatnikov, A.S., Neshev, D.N., Kivshar, Yu.S., Bezryadina, A.* and Chen, Z.*
Charge Flipping of a Vortex in a Nonlinear Photonic Lattice
CLEO/Europe-EQEC 2005, Munich, Germany (2005) CC3-1-MON

Desyatnikov, A.S., Sukhorukov, A.A. and Kivshar, Yu.S.
Stationary Optical Clusters in Nonlinear Media
CLEO/Europe-EQEC 2005, Munich, Germany (2005) EB2-3-WED

Desyatnikov, A.S., Neshev, D.N., Fischer, R., Krolikowski, W., Sagemerten, N.*, Tréger,
D.*, Denz, C.*, Dreischuh, A.* and Kivshar, Yu.S.

Two-dimensional Nonlinear Optically-induced Photonic Lattices in Photorefractive
Crystals

SPIE 10™ International Conference on Nonlinear Optics of Liquid and
Photorefractive Crystals, Crimea, Ukraine (2005) 60230H
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Nuclear Physics

The Department had a productive year in terms of both the research carried out by staff
and in the development and operation of the Heavy lon Accelerator Facility which
provides a broad range of energetic ion beams for research ranging from applications in
materials science to basic studies of nuclear structure and nuclear reactions. It is the main
laboratory in Australia for accelerator-based research and training in nuclear physics.

This year approximately 51 papers were published in major peer-reviewed journals by
department staff, many in conjunction with international collaborators. About 20 invited
papers were delivered at international meetings and there were numerous contributions to
international and national conferences and workshops.

In the area of development and applications of accelerator mass spectrometry (AMS),
significant advances were made in developing the heavy nuclides Pu-239 and U-236 as
tracers for various studies, funded partly through an Australian Research Council (ARC)
Discovery grant.  First applications include studies of water-borne sediment
transportation into the Great Barrier Reef Lagoon to differentiate between natural
processes and those caused by human land-use practices. At another extreme, Hf-182 is
being developed as an AMS isotope for sensitive measurements of Hf-182/Hf-180 ratios
which has potential as a signature of supernova explosions.

The ARC LIEF funded project to develop a new generation ultra-sensitive radio-carbon
system for research on climate, natural resources and ecosystems is making good
progress with delivery of the system, to be installed in the Research School of Earth
Sciences under a collaborative arrangement involving the ANU as well as other
universities and institutions, expected in mid-2006.

Dr Nanda Dasgupta and Professor David Hinde of the Fission-fusion Group were again
successful with the ARC Discovery program, winning support for a project with
international partners, to develop a new experimental approach aimed at the study of
superheavy elements. The main focus of the Group this year has been the development
of a range of instrumentation including a new detector array for sub-barrier heavy-ion
break-up measurements, and a novel rotating catcher-foil system that will be used on both
the local facilities and at several radioactive-ion beam facilities overseas. Considerable
progress has also been made on the full development and implementation of the
superconducting solenoid — SOLITAIRE — for fusion studies, with extensive testing and
modeling completed, as well as the first full measurement of a fusion excitation function.

The Spectroscopy Group also hopes to use SOLITAIRE as a transport device for the
study of the nuclear structure of neutron-deficient nuclei in a project which has been
partially funded by the ARC and also supported through the ANU Major Equipment
Committee with equipment funds for 2005 (Lane, Dracoulis and Kibédi). Tests have
been carried out by the Fission-fusion Group and members of the Spectroscopy Group,
particularly Dr Paivi Nieminen, Dr Greg Lane and Dr Tibor Kibédi, to optimise the
arrangement of the device and to identify the parameters needed to produce a compact

-56 -



image at the focal plane which will determine the physical constraints on the gamma-ray
and electron detectors to be installed.

As well as the studies of neutron-deficient nuclei, significant progress continues to be
made by the Spectroscopy Group on the discovery and characterisation of isomeric states
in deformed nuclei near to, and to the neutron-rich side of stability, drawing on the
extensive data sets obtained with Gammasphere at Argonne National Laboratory in 2003
and 2004. A new Gammasphere proposal to extend these studies to the edge of the
deformed region was developed and approved. The new experiments will be carried out
in 2006.

Other experiments which involve complementary studies on the local facilities and
exploit the capabilities of overseas accelerators include a new generation of magnetic
moment measurements on exotic radioactive ions, led by Dr Andrew Stuchbery. The
first results of these, on the unexpected properties of the neutron-rich isotopes S-38 and
S-40, have been published, while on the local scene, the low-temperature stage of the
new Hyperfine Spectrometer has been commissioned and used in experiments probing
the origins of the transient magnetic fields in various hosts.

In the public arena, Professor George Dracoulis delivered a lecture to the Victorian
Branch of the Australian Institute of Physics on the occasion of the presentation of the
2004 Walter Boas medal and Professor Aidan Byrne contributed to the growing nuclear
debate on various occasions, including at the 2005 Science Festival. New honours this
year include the Vice-Chancellor's Award for Excellence in Innovation and Service
Quality presented to the National Heavy Ion Accelerator Facility Team at the awards
ceremony in November 2005, and the announcement of the award of the 2006 Pawsey
Medal of the Australian Academy of Science to Nanda Dasgupta for her contributions to
the understanding of nuclear fusion.
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N.V.*

g-Factor Measurements of First 2" States of Heavy Te Isotopes Based on Nuclear Spin

Deorientation for Nuclei Recoiling in Vacuum
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Optical Sciences Group

The Group's main research interests relate to non-linear and linear propagation problems
within the general area of guided wave photonics.

On the theoretical side a new comprehensive book on "Dissipative Solitons" with
contributions from world leaders in the area was edited by Professor Nail Akhmediev and
Dr Adrian Ankiewicz and published by Springer in 2005. Modelling is developing new
applications for holey fibres in high-resolution microscopy, for the application of few-
mode fibres to optical transmission systems and providing further insight into bend loss
mechanisms in fibres.

On the experimental side work has focused on the fabrication of thin silica films in
collaboration with Plasma Research Laboratory for application to microelectronic devices
and for second harmonic generation in waveguides. Other experiments relate to tapered
fibres for high-intensity source application and to bent fibres to complement the
theoretical work.

The Group also organises and provides major support through lectures and demonstrating
for teaching guided wave photonics in six courses at the undergraduate and masters levels
in the Department of Physics and the Department of Engineering in the Faculties and for
the ANU Master of Contemporary Science distance education degree.

Staff List

Professors
John Love, MA Camb, MA DPhil DSc Oxf
Nail Akhmediev, MS PhD DSc Moscow, FOSA

Fellow
Adrian Ankiewicz, BSc BE UNSW, PhD ANU

Research Fellow
Douglas Bulla, PhD Sao Paulo

Postdoctoral Fellow
Céline Durniak, PhD Lille

Research Assistant
Wonk Keun Chang, MSc Auckland (from August)

Visiting Fellow
Andrew Stevenson, ANU
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Departmental Administrator
Trina Merrell (part time)

Publications

Legend: * External to the University
# Member of another area of this University other than this School

Books and Book Chapters

Akhmediev, N.N. and Ankiewicz, A.
Dissipative Solitons in the Complex Ginzburg-Landau and Swift Hohenberg Equations
in Dissipative Solitons, Springer-Verlag, Germany (2005) 1-17

Publications in Refereed Journals
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Optical Fiber Technology 11 (2005) 209-228
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Li, W.T., Bulla, D.A.P., Love, J.D., Luther-Davies, B., Charles, C. and Boswell, R.W.
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Symmetry-selective Reflection Gratings
Journal of the Optical Society of America A 22 (2005) 1615-1619

Tsoy, E. and Akhmediev, N.N.
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(3+1)-D Dissipative Solitons: Numerical Studies
ICOCN 2005, Bangkok, Thailand (2005) 57-60

Akhmediev, N.N. and Tsoy, E.

Boundaries of Existence for Pulsating Solitons in Dissipative Systems

Nonlinear Guided Waves and their Applications Topical Meeting, Dresden, Germany
(2005) FB6
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Akhmediev, N.N., Soto-Crespo, J.M.* and Ankiewicz, A.
Chaotic and Regular Pulsations of Solitons in Fibre Lasers

BGPP/ACOFT 2005, Sydney (2005) 110-112

Akhmediev, N.N., Soto-Crespo, J.M.* and Ankiewicz, A.

Entrainment of Pulse Modulation Frequency in Fiber Lasers

Nonlinear Guided Waves and their Applications Topical Meeting, Dresden, Germany
(2005) wC2

Akhmediev, N.N. and Grelu, P.*
Multiple Dissipative Soliton Interactions in a Passively Mode-locked Fiber Laser
16™ National Congress Australian Institute of Physics, Canberra (2005) 110-1-4

Akhmediev, N.N., Grapinet, M.*, Grelu, P.* and Soto-Crespo, J.M.*
Soliton Pulsations in a Fiber Laser Cavity with Periods beyond the Round Trip Time
CLEO/Europe-EQEC 2005, Munich, Germany (2005) ED5
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Optical Losses in Silica Rib Waveguides Deposited by HARE-PECVD on Silicon
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BGPP/ACOFT 2005, Sydney (2005) 303-305
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BGPP/ACOFT 2005, Sydney (2005) 321-323

Li, W.T., Love, J.D., Bulla, D.A.P., Boswell, R.W. and Charles, C.
Reduction of the Sidewall Roughness of Silica Optical Waveguides
BGPP/ACOFT 2005, Sydney (2005) 472-474
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Fabrication of Air-silica Structured Fibres for Advanced SNOM Probes
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Adiabatic 3-wavelength Planar Multiplexer/Demultiplexer
16™ National Congress Australian Institute of Physics, Canberra (2005) 119-1-4
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Composite Solitons Generated by Solid State Passively Mode-locked Laser

Nonlinear Guided Waves and their Applications Topical Meeting, Dresden, Germany
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Dissipative Soliton Interactions in Laser Systems
CLEO/Europe-EQEC 2005, Munich, Germany (2005) CJ5
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Tomljenovic-Hanic, S. and Ankiewicz, A.
Coupling between Low Index Dissimilar Defects in Photonic Crystals
16™ National Congress Australian Institute of Physics, Canberra (2005) 129-1-3

Tsoy, E.* and Akhmediev, N.N.
Dynamical Model for Pulsating Solitons in Mode-locked Lasers
BGPP/ACOFT 2005, Sydney (2005) 104-106

Tsoy, E. and Akhmediev, N.N.
Pulse Propagation in a Medium with Opposite Signs of Self- and Cross-phase

Modulation Terms
16™ National Congress Australian Institute of Physics, Canberra (2005) 129-1-4
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PLASMA RESEARCH LABORATORY

TOROIDAL PLASMA GROUP

The Toroidal Plasma Group studies basic phenomena in magnetically confined plasma,
and a variety of related and complementary areas: advanced imaging and remote
measurement systems; fluid dynamics and turbulence; and electromagnetics, in
particular, the application to wireless communications (BushLAN). The Group operates
the National Plasma Fusion Research Facility centred around the H-1 heliac, an
innovative plasma confinement device with flexible geometry that allows exploration of
basic plasma physics, and advanced concepts ultimately for improved design of fusion
power stations.

In 2005 the contract with the Commonwealth for operation of the National Facility was
extended until 2010, marking a transition from parallel efforts of construction,
commissioning and operation to a more efficient, largely automated mode of operation in
support of research. Concurrently, the staff profile of the Group was restructured to
match the increased emphasis on operation and on the research pursuits below. Dr Horst
Punzmann joined the Group as Research Engineer and Facility Manager, and Dr Boyd
Blackwell became Head of the Group and Director of the Facility, replacing Professor
Jeffrey Harris who was invited to take up the position of Distinguished Scientist at the
Oak Ridge National Laboratory.

Supported by an Australian Research Council (ARC) Discovery grant to commence in
2006, and in collaboration with researchers at Chalmers University in Sweden, the
Advanced Imaging and Inverse Methods Group led by Dr John Howard has this year
expanded its activities to commence research into the development of a radar backscatter
system and associated inverse techniques for microwave imaging of human tissue. The
Group maintains a strong interest in the physics of high temperature plasma in the H-1
heliac with three postgraduate students and a number of honours scholars. A spinoff
from this work, the advanced 4-quadrant coherence imager was this year supplied under
contract to the Korean Basic Science Institute for fast, high-spectral-resolution imaging
on the KSTAR superconducting tokamak. With funding support from Bluescope Steel,
our recently patented coherence-pyrometry systems are also scheduled for extensive field
testing in early 2006.

The Turbulence and Transport Studies Group led by Dr Michael Shats has made
remarkable progress in understanding the role of the turbulence generated flows in
plasma confinement. Also a new research direction has emerged in 2005:
interdisciplinary studies of quasi-two-dimensional turbulence in plasma and fluids.
These studies have led to the discovery of the universality of self-organisation of
turbulence in plasma and fluids. The results of this work have been published in 2005
and open new opportunities in this direction. Among other highlights of the Turbulence
Group are studies of the spectral transfer in plasma turbulence (Xia) and of the
mechanisms of transport barrier formation (Punzmann).
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Through an ARC Linkage Project grant with Standard Communications of Sydney, the
BushLAN team, led by Dr Gerard Borg, is developing a wireless broadband modem for
use in the UHF TV bands in remote areas. Specifications are complete and we are
currently developing the system for deployment on Optus' network. The project involves
two PhD, one MPhil and two Honours students. Future directions for BushLAN involve
the Faculty of Engineering and Information Technology where courses are being
delivered in Telecommunication Systems and Radio Engineering.

The Plasma Configurations Group has identified a range of Alfvén instabilities in the H-1
plasma, by use of an innovative data mining technique. The wide range of magnetic
configurations and the precise computer control of H-1 make it uniquely suitable for
fundamental studies of these instabilities, the understanding of which is crucial to the
success of future large experiments, such as the International Thermonuclear
Experimental Reactor (ITER). As part of a cross-campus and international collaboration,
application of this technique to related phenomena in the Heliotron-J device at Kyoto
University has begun. The H-1 magnetic surfaces were mapped in the highest detail so
far, leading to an improved magnetic model, in preparation for a study of the effect of
magnetic islands on plasma in H-1.
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Horst Punzmann, BSc Regensburg, PhD ANU (from December)

Adjunct Fellows

Scott Collis, BSc Syd

Benjamin Powell, BSc BLM CQU

Horst Punzmann, BSc Regensburg, PhD ANU (until November)
Hua Xia, Msc Chongquing

Visiting Fellows
Joe Baker, OBE, FTSE, ANU

Marcela Bilek, University of Sydney
Andrew Cheetham, ANU
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Roger Gammon, FinstP, Cphys, MIE Aust, CP Eng, FAIE, FAIM, ANU
Sydney Hamberger, FAIP (Emeritus Professor), ANU

Dennis Mather, AINSE

John O'Connor, University of Newcastle

Anthony Sproule, Connell Wagner PPI

Robin G. Storer, Flinder's University

Masayuki Yokoyama, National Institute for Fusion Science, Japan

Head Technical Officer
Clinton Davies (until November)

Senior Technical Officers
Ray Kimlin (until July)
John Wach, BAppSci CAE Ball, GradDipEl CCAE

Technical Officers
Tan McRobert
Costanzo Costa

Departmental Administrator
Helen Hawes, BA

Publications

Legend: * External to the University
# Member of another area of this University other than this School

Chung, J.*, Konig, R.*, Howard, J., Otte, M.* and Klinger, T.*
Time Resolved Coherence Imaging Spectrometer on WEGA Stellarator
Plasma Physics and Controlled Fusion 47 (2005) 919-940

Evans, T.E.*, Moyer, R.A.*, Watkins, J.G.*, Thomas, P.R.*, Osborne, T.H.*, Boedo,
J.A ¥, Fenstermacher, M.E.*, Finken, K.H.*, Groebner, R.J.* Groth, M.*  Harris, J.H.,
Jackson, G.L.*, La Haye, R.J.*, Lasnier, C.J.*, Schaffer, M.J.*, Wang, G.* and Zeng, L.*
Suppression of Large Edge Localized Modes in High Confinement DIII-D Plasmas with a

Stochastic Magnetic Boundary
Journal of Nuclear Materials 337-339 (2005) 691-696

Evans, T.E.*, Moyer, R.A.*, Watkins, J.G.*, Osborne, T.H.*, Thomas, P.R.*, Becoulet,
M.*, Boedo, J.A.*, Doyle, E.J.*, Fenstermacher, M.E.*, Finken, K.H.*, Groebner, R.J.*,
Groth, M.*, Harris, J.H., Jackson, G.L.*, La Haye, R.J.*, Lasnier, C.J.*, Masuzaki, S.*,
Ohyabu, N.*, Pretty, D.G., Reimerdes, H.*, Rhodes, T.L.*, Rudakov, D.L.*, Schaffer,
M.J.*, Wade, M.R.*, Wang, G.*, West, W.P.* and Zeng, L.*

Suppression of Large Edge Localized Modes with Edge Resonant Magnetic Fields in
High Confinement DIII-D Plasmas

Nuclear Fusion 45 (2005) 595-607
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Glass, F., Howard, J. and Blackwell, B.D.
Visible Emission Tomography in the H-1NF Heliac
IEEE Transactions on Plasma Science 33 (2005) 472-473

Moyer, R.A.*, Evans, T.E.*, Osborne, T.H.*, Thomas, P.R.*, Becoulet, M.*, Harris, J.H.,
Finken, K.H.*, Boedo, J.A.*, Doyle, E.J.*, Fenstermacher, M.E.*, Gohil, P.*, Groebner,
R.J.*, Groth, M.*, Jackson, G.L.*, La Haye, R.J.*, Lasnier, C.J.*, Leonard, A.W.*,
McKee, G.R.*, Reimerdes, H.*, Rhodes, T.L.*, Rudakov, D.L.*, Schaffer, M.J.*, Snyder,
P.B.*, Wade, M.R.*, Wang, G.*, Watkins, J.G.*, West, W.P.* and Zeng, L.*

Edge Localized Mode Control with an Edge Resonant Magnetic Perturbation

Physics of Plasmas 12 (2005) 056119-1-11

Shats, M.G., Xia, H. and Punzmann, H.

Spectral Condensation of Turbulence in Plasmas and Fluids and its Role in Low-to-high
Phase Transitions in Toroidal Plasma

Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 71 (2005) 046409-
1-9

Yamada, Y.*, Harris, J.H., Dinklage, A.*, Ascasibar, E.*, Sano, F.* Okamura, S.*,
Talmadge, J.*, Stroth, U.*, Kus, A.*, Murakami, S.*, Yokoyama, M.*, Beidler, C.D.*,
Tribaldos, V.*, Watanabe, K.Y.* and Suzuki, Y.*

Characterization of Energy Confinement in Net-current Free Plasmas Using the
Extended International Stellarator Database

Nuclear Fusion 45 (2005) 1684-1693
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SP3 GROUP

The SP3 Group is lead by Professor Rod Boswell and Dr Christine Charles and conducts
work on both basic and applied plasma physics. The recent discovery of current free
double layers has lead to an invitation from the European Space Agency and a DEST
contract with the CRC for Satellite Systems and AUSPACE Pty Ltd to construct a space
thruster prototype which was tested in the European Space Agency Technology Division
(ESTEC) in April 2005. This test campaign was successful and led to the discovery of a
new high density mode of operation allowing the possibility of greater thrust. The
thruster is now back in our laboratories and two students are presently working on the
Helicon Double Layer Thruster (HDLT) in our own small space simulation chamber to
optimise performance and measure the thrust.

During the wrap up of the test program in ESTEC, a new gridded ion thruster was
discussed, and in June negotiations commenced on the design and fabrication of the dual
stage thruster using an rf plasma source, similar to our focussed ion beam source. The
contract was awarded and the ion thruster was designed and built from scratch by a small
team in the short time of 3 months. The test campaign in ESTEC in November was
extraordinarily successful with the thruster being run up to 30kV with an ion current of
10 mA. An extension to this contract has been agreed upon for improved beam optics,
with the prototype to be delivered to ESTEC for a test campaign in May 2006.

We have a major program to simulate and model the double layer phenomena observed in
the laboratory. Computer simulation using millions of particles shows the dynamics of
the plasma and allows us to determine fundamental processes associated with the
thruster. Analytical modelling allows more dimensions to be considered and is useful for
discovering the basic physics underlying the plasma phenomena. Applied space plasma
thruster work includes plasma detachment from spacecraft which allows us to find the
best conditions to prevent the plasma ion beam from returning and consequently not
generating any thrust.

Nano-fabrication in the laboratory is based on optimisation of our bright plasma source
for FEI Company in the USA, and is proceeding well with two post doctoral fellows
being employed on the project for the majority of the year. Previous focussed ion beams
use metal ions which can change the properties of the nano-structures being machined
whereas our source uses inert gas ions. Present measurements show that it is many times
brighter than presently available sources and FEI Company have decided to move the
source into commercialisation. We are presently investigating different size sources and
their stability under high voltage and rf fields.

After a number of years of fruitful collaboration with the University of Orleans, France,
we were successful in obtaining funding until 2009 from the Australian Research Council
to pursue our own fuel cell development program. There are two post doctoral fellows
and two students working on the sputter deposition of platinum onto carbon electrodes,
testing of membrane electrode assemblies (MEAs) using Nafion membranes and the
development of a completely new plasma deposition system for methyl insensitive
membranes which will allow methanol to be used as a fuel instead of hydrogen. The
work on the electrodes is progressing along with diagnostics such as Rutherford
Backscattering Spectrometry (RBS) for depth analysis and the testing station is complete.
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We also have a hot press so we can fabricate MEAs. A new deposition system for
growing nanotubes and co-sputtering catalyst is nearing completion. This will allow a
greater flow of gas through the gas diffusion layer/electrode while have an adequate
supply of catalyst distributed through the film.

We are developing outreach programs with the ACT Government for showcasing
hydrogen economy systems to schools and colleges to commence later in 2006. As part
of increasing the public profile of fuel cells and non-pollute commute we intend to
actively push for permission to run Neighbourhood Electric Vehicles on roads or perhaps
cycle tracks as is done in the European Union. We wish to add fuel cells to these cars
and bikes (trikes) in a push to really demonstrate that there is an alternative to
hydrocarbon fuelled vehicles.

The work on non-linear properties of optical thin films we deposit is continuing and has
given birth to a discovery that the deposition system is also very good for the growth of
nanotubes and fibres. These have many application and we are actively pursuing this
new avenue of research. A new model of deposition and stress growth has been
developed for very thin films as they move from 2D to 3D growth. This has lead to the
development of an in sifu method of measuring stress which can be applied to most thin
films being grown.

Our expertise in plasma modification of surfaces is being used to functionalise both hard
and soft (polymer) surfaces. Primarily this devolves about changing the hydrophobicity
(wetting property) of the surface as antibodies and protein attachment to these substrates
and be controlled. In protein mobility studies we are developing a very small sample
plate for large population sampling in collaboration with the University of Sydney.

In order to be able to modify the properties of surfaces in the most effective way possible
for industrial applications, an atmospheric pressure plasma system has been developed
and is yielding very good results: filamentary discharges can be eliminated and replaced
by uniform glow discharges, which, when pulsed have been successfully used to reduce
the hydrophobicity of plastic surfaces for some days.

Application of our results to solar and space physics is very successful with a new
mechanism for the genesis and ion heating of the solar wind being proposed.

Staff List

Professor and Head of Group
Roderick Boswell, BSc Adel, PhD Flin, FAPS, FATS

Senior Fellow
Christine Charles, Ingénieur INSA Rennes, PhD Orléans

Post-doctoral Fellows

Ane Aanesland, MSc PhD, Tromso

Douglas Bulla, MSc PhD USP Brazil (jointly with Optical Sciences Group)
Orson Sutherland, BE, PhD ANU

Wei Tang Li, MSc China, PhD Syd
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Visiting Fellows
Mike Lieberman, University of California at Berkeley, USA (from December)

Senior Technical Officer
Peter Alexander

Departmental Administrator
Helen Hawes, BA

Publications

Legend: * External to the University
# Member of another area of this University other than this School

Aanesland, A., Charles, C., Boswell, R.W. and Frederiksen, A.*
Fluctuation in a Helicon Plasma with Additional Immersed Antenna
IEEE Transactions on Plasma Science 33 (2005) 360-361

Aanesland, A., Charles, C., Boswell, R.W. and Lieberman, M.*
Grounded Radio-frequency Electrodes in Contact with High Density Plasmas
Physics of Plasma 12 (2005) 1-7

Au, V., Charles, C., Bulla, D.A.P., Love, J.D. and Boswell, R.W.
Thickness-dependent Stress in Plasma-deposited Silicon Dioxide Films
Journal of Applied Physics 97 (2005) 084912-1-7

Bulla, D.A.P., Li, W.T., Charles, C., Boswell, R.W., Ankiewicz, R. and Love, J.D.
Low-loss Silica-based Optical Film Waveguides Deposited by Helicon-activated Reactive

Evaporation
Journal of Lightwave Technology 23 (2005) 1302-1307

Caillar, A.*, Brault, P.*, Mathias, J.*, Charles, C., Boswell, R.W. and Sauvage, T.*
Deposition and Diffusion of Platinum Nanoparticles in Porous Carbon Assisted by

Plasma Sputtering
Surface and Coatings Technology 200 (2005) 391-394

Charles, C.
High Source Potential Upstream of a Current-free Electric Double-layer
Physics of Plasmas 12 (2005) 044508-1-4

Charles, C.
Spatially Resolved Energy Analyzer Measurements of an lon Beam on the Low Potential

Side of a Current-free Double-layer
IEEE Transactions on Plasma Science 33 (2005) 336-337
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Keese, A.M.*, Scime, E.E.*, Charles, C., Meige, A. and Boswell, R.W.
The lon Velocity Distribution Function in a Current-free Double Layer
Physics of Plasmas 12 (2005) 1-7

Li, W.T., Bulla, D.A.P., Love, J.D., Luther-Davies, B., Charles, C. and Boswell, R.W.
Deep Dry-etch of Silica in a Helicon Plasma Etcher for Optical Waveguide Fabrication
Journal of Vacuum Science and Technology A 23 (2005) 146-150

Li, W.T., Ruan, Y.L., Luther-Davies, B., Rode, A.V. and Boswell, R.W.
Dry-etch of As»S3 Thin Films for Optical Waveguide Fabrication
Journal of Vacuum Science and Technology A 23 (2005) 1626-1632

Meige, A., Boswell, R.W., Charles, C. and Turner, M. *
One-dimensional Particle-in-cell Simulation of a Current-free Double-layer in an

Expanding Plasma
Physics of Plasmas 12 (2005) 052317-1-10

Meige, A., Boswell, R.W., Charles, C., Boeuf, J.-P.*, Hagelaar, G.* and Turner, M.M.*
One-dimensional Simulation of an lon Beam Generated by a Current-free Double-layer
IEEE Transactions on Plasma Science 33 (2005) 334-335

Meige, A., Jarnyk, M.#, Kwok, D.T.K.* and Boswell, R.W.
Particle-in-cell Simulation of an Electron Shock Wave in a Rapid Rise Time Plasma
Immersion lon Implantation Process

Physics of Plasmas 12 (2005) 043503-1-4

Proschek, M.*, Yin, Y.*, Charles, C., Aanesland, A., Mckenzie, D.*, Bilek, M.M.* and
Boswell, R W.

The Effect of Phase Difference between Powered Electrodes on RF Plasmas

Plasma Sources Science and Technology 14 (2005) 407-411

Sun, X.*, Keese, A.M.*, Biliou, C.*, Scime, E.E.*, Meige, A., Charles, C. and Boswell,
R.W.

Observations of lon-beam Formation in a Current-free Doublelayer
Physical Review Letters 95 (2005) 1-4

Sutherland, O., Charles, C., Plihon, N. and Boswell, R.-W.
Experimental Evidence of a Double Layer in a Large Volume Helicon Reactor
Physical Review Letters 95 (2005) 205002-1-4

Sutherland, O., Ankiewicz, A. and Boswell, R.W.

Generalization of the Langmuir-Blodgett Laws for a Nonzero Potential Gradient
Physics of Plasmas 12 (2005) 033103-1-7
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Sutherland, O., Giles, M. and Boswell, R.-W.
lon Cyclotron Production by a Four-wave Interaction with a Helicon Pump
Physical Review Letters 94 (2005) 205002-1-4

Yin, Y.*, Bilek, M.M.*, McKenzie, D.R.*, Charles, C. and Boswell, R.W.
Micro-arcing Instability in RF PECVD Plasma System
Surface and Coatings Technology 198 (2005) 379-383

Yoon, Y., Charles, C. and Boswell, R.W.

A Comparison between Experimental Results and a Fluid Description of a Low Pressure
Discharge Driven by a Double-saddle Antenna

Journal of Physics D: Applied Physics 38 (2005) 2825-2829

Refereed Conference Proceedings

Bulla, D.A.P., Li, W.T., Charles, C., Boswell, R.W. and Love, J.D.

Optical Losses in Silica Rib Waveguides Deposited by HARE-PECVD on Silicon
Substrate

BGPP/ACOFT 2005, Sydney (2005) 303-305

Li, W.T., Bulla, D.A.P., Love, J.D., Boswell, R.-W. and Charles, C.
Reduction of the Sidewall Roughness of Silica Optical Waveguides
BGPP/ACOFT 2005, Sydney (2005) 472-474

Ruan, Y.L., Luther-Davies, B., Rode, A.V. and Li, W.T.

Strong Self-modulation in Low Loss As»S3 Waveguides
BGPP/ACOFT 2005, Sydney (2005) 290-292
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Department of Theoretical Physics

The Department of Theoretical Physics is one of the University's oldest departments.
During 2005 the Department was restructured to better reflect its main research activities.
The core research areas are plasmas and fluids, condensed matter physics, mathematical
physics and biophysics. The Department also undertakes research in atomic and
molecular physics through joint appointments with the Atomic and Molecular Physics
Laboratories.

Research highlights for 2005 include fundamental new results for: conduction
mechanisms in ion channels; quantum point contacts and mesoscopic transport; T-
duality, the eight-vertex model; mixed boson-fermion gases; the Bazhanov-Stroganov
model; the extended Falicov-Kimball model and the development of a new approach to
the 50-year-old problem of the existence of three-dimensional plasma equilibria within
the framework of ideal magnetohydrodynamics.

Staff highlights for 2005 include the promotion of Dr Rowena Ball and Dr Sergei
Sergeev to Level C. Professor Peter Bouwknegt, along with a number of his students,
joined the Department from the University of Adelaide as a joint appointment with the
Department of Mathematics (MSI). Peter is a world leader in string theory and related
mathematics.

On 29" September the Hon Gary Nairn MP officially launched the ANU Educational
Research Initiative in Mathematical Physics. This initiative has received on-going
funding from the Vice-Chancellor to enhance the training of students in theoretical and
mathematical physics. Members of the Department continued their active involvement in
undergraduate teaching in both the Physics and Mathematics Departments in the
Faculties. They also continued their significant role in the PhB program through
providing research projects and student mentoring.

In December Dr Matthew Hole appeared before the House of Representatives Standing
Committee on Industry and Resources as a representative of the Australian International
Thermonuclear Experimental Reactor (ITER) Forum, presenting the case for Australian
participation in the next step fusion energy project, the world's largest science project.

The Department continued its strong success in competitive funding, with over $1M held
in external grants and fellowships for 2005. New Australian Research Council Discovery
grants awarded from 2006 include "The Mathematical Analysis of Ultra-cold Quantum
Gases" by Professor Murray Batchelor and Professor Vladimir Bazhanov with colleagues
at The University of Queensland.

The Department is host to the Centre for Complex Systems (CCS). The Centre's
activities are highlighted elsewhere.
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Staff List

Professors and Head of Department

Murray Batchelor, BSc (Hons) UNSW, PhD ANU, FAIP, FAustMS, FInstP, (ARC
Fellowship) (jointly with Mathematical Science linstitute) (from June)

Vladimir Bazhanov, PhD Serpukhov (until May)

Professors

Vladimir Bazhanov, PhD Serpukhov

Peter Bouwknegt, BSc MSc Utrecht, PhD Amsterdam, FAIP, FAustMs (jointly with
Mathematical Science linstitute)

Robert Dewar, MSc Melb, PhD Princ, FAIP, FAPS, FAA

Senior Fellows

Shin-Ho Chung, BSc Stanford, PhD Harv

Mukunda Das, MSc Utkal, PhD Roorkee, FAIP, CPhys.FInstP

Miklos Gulacsi, BSc MSc Cluj, PhM PhD Trieste (until December)

Anatoli Kheifets, Msc PhD St Petersburg (jointly with Atomic and Molecular Physics
Laboratories)

Fellows

Vladimir Mangazeev, MSc Moscow, PhD Serpukhov

Sergei Sergeev, MSc Moscow, PhD Serpukhov, 2" PhD St Petersburg
Wen Xu, BSc MSc PhD Antwerp

Research Fellows

Rowena Ball, BSc PhD Macquarie (ARC Fellowship)

Xi-Wen Guan, BSc Qufu, MSc Sichuan, PhD lJilin (jointly with Mathematical Science
[institute)

Post-Doctoral Fellows

Alex Flournoy, PhD Boulder (from April)

Matthew Hole, BSc BE PhD Sydney

Matthew Hoyles, BSc PhD ANU

Igor Ivanov, BSc Moscow IPT, PhD RAS

Ryusuke Numata, BSc MSc PhD UTokyo

Megan O'Mara, BASc UCan, PhD ANU (until September)

ARC Linkage International Fellow
Benedicte Ponsot, MIP Paris6-Ulm, PhD Montpellier 2 (until May)

Visiting Fellows

Fred Barker, (Emeritus Professor), ANU

Michael Bortz, Bergische Universitdt Wuppertal, Germany (from April)
Kevin Bryant, ANU (until October)

Jorgen Frederiksen, CSIRO Atmospheric Research

Michael Hall, ANU
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Nicholas Halmagyi, University of Southern California, USA (May to June)
Brian Kenny, FAIP, ANU

Sang-Hoon Kim, Mokpo National Maritime University, Korea (from July)
Kailash Kumar, FAIP, ANU

Sergei Kun, ANU (jointly with Nonlinear Physics Centre)

Xi Li, Fudan University, China (until February)

David Ridout, La Trobe University (July to August)

Brian Robson, FAIP, ANU

Robert Robson, FRMS, FAPS, FAIP (jointly with Atomic and Molecular Physics
Laboratories)

Hisham Sati, ANU

Susan Scott, ANU

Andrew Stewart, FAIP, FInstP, ANU

Irina Talanina, ANU (until May)

Lindsay Tassie, FAIP, ANU

Zengo Tsuboi, University of Tokyo, Japan (November to December)
William Woolcock, FAIP, ANU

Eui-Soon Yim, Semyung University Chechon, Korea (from February)

Departmental Administrator
Mrs Trina Merrell (part time)

Publications

Legend: * External to the University
# Member of another area of this University other than this School

Books and Book Chapters

Das, M.P., Thakur, J.S.* and Green, F.

Mesoscopic Transport: The Electron-gas Sum Rules in a Driven Quantum Point Contact
in Condensed Matter Theories Vol. 19, Nova Science Publishers, Inc., New York, USA
(2005) 161-172

Vorov, O.K.*, Van Isacker, P.*, Hussein, M.S.*, Kun, S.Yu. and Bartschat, K.*
Multi-vortex Phase Transitions in Rotating Bose-Einstein Condensates

in Nuclei and Mesoscopic Physics, American Institute of Physics, New York, USA
(2005) 72-83

Publications in Refereed Journals
Akguc, G.B.*, Flores, J.* and Kun, S.Yu.

Effective S Matrix from Conductance Data in a Quantum Waveguide
Physical Review B - Condensed Matter and Materials 72 (2005) 033305-4
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Appel, L.C.* and Hole, M.J.
Calibration of the High-frequency Magnetic Fluctuation Diagnostic in Plasma Devices
Review of Scientific Instruments 76 (2005) 093505-1/11

Ball, R.
Dynamical Systems Modelling of Turbulence-shear Flow Interactions in Magnetized

Fusion Plasmas
Journal of Physics: Conference Series 7 (2005) 191-202

Ball, R.
Suppression of Turbulence at Low Power Input in a Model for Plasma Confinement
Transitions

Physics of Plasmas 12 (2005) 090904-1-8

Barker, F.C.
Comment on 'Width of ?0O(g.s.)’
Physical Review C: Nuclear Physics 71 (2005) 059801-1-2

Batchelor, M.T., Bortz, M., Guan, X.-W. and Oelkers, N.
Evidence for the Super Tonks-Girardeau Gas
Journal of Statistical Mechanics: Theory and Experiment 10 (2005) L10001-1-9

Batchelor, M.T., Bortz, M., Guan, X.-W. and Oelkers, N.
Exact Results for the One-dimensional Mixed Boson-Fermion Interacting Gas

Physical Review A 72 (2005) 061603-1-4

Batchelor, M.T., Burne, R.V.#, Henry, B.* and Slatyer, T.
Statistical Physics and Stromatolite Growth: New Perspectives on an Ancient Dilemma
Physica A 350 (2005) 6-11

Batchelor, M.T., Guan, X.-W., Dunning, C.* and Links, J.*
The 1D Bose Gas with Weakly Repulsive Delta Interaction
Journal of the Physical Society of Japan Supplement 74 (2005) 53-56

Batchelor, M.T., Guan, X.-W., Oelkers, N. and Lee, C.
The 1D Interacting Bose Gas in a Hard Wall Box
Journal of Physics A: Mathematical and General 38 (2005) 7787-7806

Baxhanov, V.V. and Mangazeev, V.V.
Eight-vertex Model and Non-stationary Lame Equation
Journal of Physics A: Mathematical and General 38 (2005) L145-L153

Benet, L.*, Kun, S.Yu., Qi, W.* and Denisov, V.*

Effect of a Finite-time Resolution on Schrédinger Cat States in Complex Collisions
Physics Letters B 605 (2005) 101-105
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Bisset, D., Corry, B.* and Chung, S.-H.
The Fast Gating Mechanism in CIC-0 Channels
Biophysical Journal 89 (2005) 179-186

Blank, B.*, Bey, A.*, Canchel, G.*, Dossat, C.*, Fleury, A.*, Giovinazzo, J.*, Matea, [.*,
Adimi, N.*, DeOliveira, F.*, Stefan, 1.*, Georgiev, G.*, Grévy, S.*, Thomas, J.C.*,
Borcea, C.*, Cortina, D.*, Caamano, M.*, Stanoiu, M.*, Aksouh, F.*, Brown, B.A.*,
Barker, F.C. and Richter, W.A.*

First Observation of >*ZN and its Decay by Two-proton Emission

Physical Review Letters 94 (2005) 232501-1-4

Bouwknegt, P., Hannabuss, K.* and Mathai, V.*
T-duality for Principal Torus Bundles and Dimensionally Reduced Gysin Sequences
Advances in Theoretical and Mathematical Physics 9 (2005) 749-773

Brydon, P.M., Zhu, J.-X.*, Gulacsi, M. and Bishop, A.R.*
Competing Orderings in an Extended Falicov-Kimball Model
Physical Review B - Condensed Matter and Materials 72 (2005) 125122-1-5

Casarejos, E.*, Angulo, C.*, Woods, P.J.*, Barker, F.C., Descouvemont, P.*, Aliotta,
M.* Davinson, T.*, Demaret, P.*, Gaelens, M.*, Leleux, P.*, Liu, Z.*, Loiselet, M.*,
Murphy, A.S.*, Ninane, A.*, Roberts, I.A.*, Ryckewaert, G.*, Schweitzer, J.S.* and
Vanderbist, F.*

Low-lying States in the Unbound "' N Nucleus

Physical Review C: Nuclear Physics 73 (2005) 014319-1-6

Chung, S.-H. and Corry, B.*
Three Computational Methods for Studying Permeation, Selectivity and Dynamics in

Biological Ion Channels
Soft Matter 1 (2005) 417-427

Corry, B.*, Vora, T. and Chung, S.-H.
Electrostatic Basis of Valence Selectivity in Cationic Channels
Biochimica et Biophysica Acta: Biomembranes 1711 (2005) 72-86

Corry, B.* and Chung, S.-H.
Influence of Protein Flexibility on the Electrostatic Energy Landscape in Gramicidin A
European Biophysics Journal 34 (2005) 208-216

Dahl, J.P.*, Greenberger, D.*, Hall, M.J.W., Siissmann, G.*, Wolf, A.* and Schleich,
W.P.*

Adventures in s-Waves
Laser Physics 15 (2005) 18-36
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Das, M.P. and Green, F.
Ballistic Transport is Dissipative: The Why and How
Journal of Physics: Condensed Matter 17 (2005) V13-V16

Diget, C.A.*, Barker, F.C., Borge, M.J.G.*, Cederkill, J.*, Fedosseev, V.N.*  Fraile,
L.M.*, Fulton, B.R.*, Fynbo, H.O.U.*, Jeppesen, H.B.*, Jonson, B.*, Koster, U.*,
Meister, M.*, Nilsson, T.*, Nyman, G.*, Prezado, Y.*, Riisager, K.*, Rinta-Antila, S.*,
Tengblad, O.*, Turrion, M.*, Wilhelmsen, K.* and Aysto, J.*

Properties of the 2C 10 MeV State Determined through f3-Decay

Nuclear Physics A 760 (2005) 3-18

Dong, Y.-C.*, Wang, Q.*, Li, S.-L.*, Duan, L.-M.*, Wu, H.-G.*, Xu, H.-G.*, Chen, R.-
F.*, Xu, H.-S.*, Han, J.-L.*, Li, Z.-C.*, Lu, X.-Q.*, Zhao, K.*, Zhou, P.*, Liu, J.-C.* and
Kun, S.Yu.

Angular Distribution and Angular Dispersions of the Dissipative Products in *F+?"Al
Reaction

High Energy Physics and Nuclear Physics/Gaoneng Wuli yu He Wuli 29 (2005) 147-
151

Flores, J.*, Kun, S.Yu. and Seligman, T.H.*

Slow Phase Relaxation as a Route to Quantum Computing beyond the Quantum Chaos
Border

Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 72 (2005) 017201-
1-4

Green, F. and Das, M.P.
Noise and Transport in Mesoscopics: Physics Beyond the Landauer-Biittiker Formalism
Fluctuation and Noise Letters 5 (2005) C1-C14

Grinza, P.* and Ponsot, B.
Form Factors in the Massless Coset Models su(2)i+; 2 su(2)/su(2)+1: Part 1
Nuclear Physics B 714 (2005) 357-375

Grinza, P.* and Ponsot, B.
Form Factors in the Massless Coset Models su(2)i+; 2 su(2)w/su(2)+1: Part Il
Nuclear Physics B 718 (2005) 394-412

Gulacsi, M., Bussmann-Holder, A.* and Bishop, A.R.*
Spin and Lattice Effects in the Kondo Lattice Model
Physical Review B - Condensed Matter and Materials 71 (2005) 214415-1-11

Hall, M.J.W.

Exact Uncertainty Approach in Quantum Mechanics and Quantum Gravity
General Relativity and Gravitation 37 (2005) 1505-1515
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Hall, M.J.W. and Reginatto, M.*
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