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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, granular materials and transport in porous 
structures and on complex systems. 

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; and 

(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, Fogden, 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 
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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 (E³) 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) 

Professors 
Stephen Hyde BSc PhD Monash (ARC Federation Fellowship) 
David Williams BSc Sydney, PhD Cambridge (ARC Fellowship) 

Senior Fellows 
Tomaso Aste DipHons Genova, PhD Milan (EU, Marie Curie Fellowship) 
Vince Craig BSc PhD ANU (ARC Fellowship) 
Tiziana Di Matteo BSc PhD Salerno (ARC QEII Fellowship) 
Tim Senden BSc PhD ANU (ARC Fellowship) 
Adrian Sheppard BSc Adelaide, PhD ANU  

Research Fellows 
Christoph Arns DipPhys Aachen, PhD UNSW (ARC Postdoctoral Fellowship) 
Andrew Fogden BSc PhD ANU, Docent Lund 
Mika Kohonen BAppSc BSc PhD ANU 
Ankie Larsson MSc Lic PhD Lund, Doc Stockholm 
Nobuo Maeda BSc PhD ANU 
Chiara Neto BSc PhD Florence (ARC Fellowship) (until December) 
Shannon Notley BSc PhD ANU 
Drew Parsons BSc PhD Karpov, DipEd UNSW 
Vanessa Robins BSc ANU, PhD Colorado 
Arthur Sakellariou BSc PhD Melbourne 
Rob Sok BSc PhD Groningen 

Postdoctoral Fellows 
Liliana De Campo BSc PhD (Graz) 
Gary Delaney PhD Trinity, Ireland (from October) 
Francois Ghoulmie  
Mayhar Madadi BSc Tehran, MSc IASBS, PhD IASBS (from November) 
Ruipeng Liu PhD Kiel (from November) 
Ray Roberts BSc PhD ANU 
Mohammad Saadatfar BSc Mazandaran MSc IASBS, PhD ANU (until November) 
Pär Wedin MSc KTH Stockholm, PhD Karlstad  
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Visiting Fellows 
Ji Youn Arns PhD UNSW 
Tom Beck PhD Cincinatti  
Fabio Clementi PhD Italy 
Corrado Di Guilmie PhD Italy 
Stjepan Marcelja Dip Ing Zagrep, PhD Roch, FAA  
Barry Ninham MSc WA, PhD Maryland, DTech (hon causa) KTH Stockholm, DPhil (hon causa) 
Lund, FAA (Emeritus Professor) 
Chiara Testa Universiti Genova, Italy (October-December) 
Denis Weaire Trinity College, Ireland (November-February) 
Pierandrea Lo Nostro University of Florence, Italy (December) 

Senior Technical Officers 
Anthony Hyde Assoc IE Aust 
Tim Sawkins 

Departmental Administrator 
Margo Davies 

Other Staff 
Holger Averdunk BSc Biochemistry, BSc Computer Science 
David King (Browitt Nanopartical Laboratory Innovations Building) 
Stuart Ramsden GradDip Film & Television Swinburne  
Callum Robertson 
Erica Seccombe (Artist in Residence, September-November) (ACT grant) 
Ross Stephens PhD Sydney (Browitt Nanopartical Laboratory Innovations Building) 
Jan-Paul Veldkamp BSc BEc ANU 
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Publications 
 
Legend:  * External to the University 
  # Member of another area of this University other than this School 

Book Chapters 
 
Aste T. and Di Matteo, T. 
Nanometric Architectures:  Emergence of Efficient Non-crystalline Atomic Organizaton in 
Nanostructures 
in Nanostructure Control of Materials, Woodhead Publishing Ltd (2006) 32-56 
 
Deamer, D.*, Evans, J.*, Blumberg, B.*, Carnerup, A., Christy, A., Garcia-Ruiz, J.*, Hyde, S., Larsson, 
A.-K., Rose, E.*, Mcloughlin, N.*, Brasier, M.*, Bell, P.J.L.*, Lee, J.J.* Saffo, M.B.*, Shah, K.T.* and 
Maccone, C.* 
The Evolution of Life on Earth and in the Universe 
in Life as We Know It [in Series:  Cellular Origin Life in Extreme Habitats and Astrobiology], 
Springer (2006) 199-372 
 
Lorenceau, E.*, Senden, T. and Quere, D.* 
Wetting of Fibres 
in Molecular Gels:  Materials with Self-assembled Fibrillar Networks, Springer (2006) 223-
237 
 
Rode, A.V., Christy, A., Gamaly, E.G., Hyde, S. and Luther-Davies, B. 
Magnetic Properties of Novel Carbon Allotropes 
in Carbon Based Magnetism:  An Overview of the Magnetism of Metal Free Carbon-based 
Compounds and Materials, Elsevier B.V. (2006) 463-482 
 
Saadatfar, M., Sheppard, A.P. and Knackstedt, M. 
Grain Partitioning and its Applications 
in Advances in X-ray Tomography for Geomaterials, ISTE Publishing Knowledge (2006) 269-
276 

Refereed Journals 
Ambrosi, M.*, Fratini, E.*, Alfredsson, V.*, Ninham, B. Giorgi, R.*, Lo Nostro, P.* and Baglioni, P.* 
Nanotubes from a Vitamin C-based Bolaamphiphile 
Journal of the American Chemical Society 128 (2006) 7209-7214 
 
Aste, T. 
Volume Fluctuations and Geometrical Constraints in Granular Packs 
Physical Review Letters 96 (2006) 018002-1-4 
 
Aste, T. and Di Matteo, T. 
Dynamical Networks from Correlations 
Physica A 370 (2006) 156-161 
 
Banerjee, A.*, Yakovenko, V.* and Di Matteo, T. 
A Study of the Personal Income Distribution in Australia 
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Physica A 370 (2006) 54-59 
 
Bauduin, P.*, Nohmie, F.*, Touraud, D.*, Neueder, R.*, Kunz, W.* and Ninham, B. 
Hofmeister Specific-ion Effects on Enzyme Activity and Buffer pH:  Horseradish Peroxidase in 
Citrate Buffer 
Journal of Molecular Liquids 123 (2006) 14-19 
 
Boström, M.A.*, Deniz, V.* and Ninham, B. 
Ion Specific Surface Forces between Membrane Surfaces 
Journal of Physical Chemistry B 110 (2006) 9645-9649 
 
Boström, M.A.*, Deniz, V.*, Franks, G.V. and Ninham, B.  
Extended DLVO Theory:  Electrostatic and Non-electrostatic Forces in Oxide Suspensions 
Advances in Colloid and Interface Science 123-126 (2006) May-15 
 
Boström, M.A.*, Lonetti, B.*, Fratini, E.*, Baglioni, P.* and Ninham, B.  
Why pH Titration in Protein Solutions Follows a Hofmeister Series 
Journal of Physical Chemistry B 110 (2006) 7563-7566 
 
Boström, M.A.*, Tavares, F.W.*, Ninham, B. and Prausnitz, J.M.* 
Effect of Salt Identity on the Phase Diagram for Globular Proteins in Aqueous Electrolyte 
Solutions  
Journal of Physical Chemistry B 110 (2006) 24757-24760 
 
Clementi, F., Di Matteo, T. and Gallegati, M.* 
The Power-law Tail Exponent of Income Distributions 
Physica A 370 (2006) 49-53 
 
Craig, V. and Senden T. 
A Forecast of Developments in Scanned Probe Microscopy 
Australian Journal of Chemistry 59 (2006) 355-358 
 
Edwards, S. and Williams, D. 
Surface Tension of Electrolyte Solutions:  Comparing the Effects of Ionic Dispersion Forces 
and Solvation 
Europhysics Letters 74 (2006) 854- 860 
 
Evans, D. and Craig, V. 
Sensing Cantilever Beam Bending by the Optical Lever Technique and its Application to 
Surface Stress 
Journal of Physical Chemistry B 110 (2006) 5450-5461 
 
Evans, D. and Craig, V. 
The Origin of Surface Stress Induced by the Adsorption of Iodine on Gold 
Journal of Physical Chemistry B 110 (2006) 19507-19514 
 
Evans, D., Parsons, D. and Craig, V. 
Physical Properties of Phase-change Emulsions 
Langmuir 22 (2006) 9538-9545 
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Goel, A., Arns, C.H., Holmstad, R.*, Gregersen, O.W.*, Bauget, F., Averdunk, H., Sok, R., Sheppard, 
A.P. and Knackstedt, M.  
Analysis of the Impact of Papermaking Variables on the Structure and Transport Properties of 
Paper Samples by X-ray Microtomography 
Journal of Pulp and Paper Science 32 (2006) 1-Dec 
 
Hyde, S., Delgado, F.O.*, Ramsden, S. and Robins, V. 
Towards Enumeration of Crystalline Frameworks:  The 2D Hyperbolic Approach 
Solid State Sciences 8 (2006) 740-752 
 
Israelachvil, J.N.*, Maeda, N. and Akbulut, M.* 
Comment on Reassessment of Solidification in Fluids Confined between Mica Sheets 
Langmuir 22 (2006) 2397-2398 
 
Knackstedt, M., Arns, C.H., Saadatfar, M., Senden, T., Limaye, A., Sakellariou, A., Sheppard, A.P., 
Sok, R., Schrof, W.* and Steininger, H.* 
Elastic and Transport Properties of Cellular Solids Derived from Three-dimensional 
Tomographic Images 
Proceedings of the Royal Society of London Series A: Mathematical, Physical and 
Engineering Sciences 462 (2006) 2833-2862 
 
Knackstedt, M., Arns, C.H., Senden, T. and Gross, K.* 
Structure and Properties of Clinical Coralline Implants Measured via 3D Imaging and Analysis 
Biomaterials 27 (2006) 2776-2786 
 
Kohonen, M.M.  
Engineered Wettability in Tree Capillaries 
Langmuir 22 (2006) 3148- 3153 
 
Lo Nostro, P.*, Ninham, B., Milani, S.*, Lo Nostro, A.*, Pesavento, G.* and Baglioni, P.* 
Hofmeister Effects in Supramolecular and Biological Systems 
Biophysical Chemistry 124 (2006) 208-213 
 
Lo Nostro, P.*, Ninham, B., Milani, S.*, Fratoni, L.* and Baglioni, P.* 
Specific Anion Effects on the Optical Rotation of Glucose and Serine 
Biopolymers 81 (2006) 136-148 
 
Long, J.A., Young, G., Holland, T.*, Senden, T. and Fitzgerald, E.M.G.* 
An Exceptional Devonian Fish from Australia Sheds Light on Tetrapod Origins 
Nature 444 (2006) 199-202 
 
Maeda, N. 
Phase Transitions of Capillary-held Liquids in a Slit-like Pore 
Journal of Physical Chemistry B 110 (2006) 25982-25993 
 
Marcelja, S. 
Selective Coalescence of Bubbles in Simple Electrolytes 
Journal of Physical Chemistry B 110 (2006) 13062-13067 
 
Moreira, L.*, Boström, M.A.*, Ninham, B., Biscaia, E.* and Tavares, F.W.* 
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Hofmeister Effects:  Why Protein charge pH Titration and Protein Precipitation Depend on the 
Choice of Background Salt Solution 
Colloids and Surfaces A:  Physicochemical and Engineering Aspects 282-283 (2006) 457-
463 
 
Murgia, S.*, Portesani, F.*, Ninham, B. and Monduzzi, M.* 
Interaction of Sodium Ions with Cationic Surfactant Interfaces  
Chemistry, A European Journal 12 (2006) 7889-7898 
 
Nguyen, V.H.*, Sheppard, A.P., Knackstedt, M. and Pinczewski, W.V.* 
The Effect of Displacement Rate on Imbibition Relative Permeability and Residual Saturation 
Journal of Petroleum Science and Engineering 52 (2006) 54-70 
 
Noren, L., Larsson, A.-K., Withers, R.L. and Rundlof, H.* 
A Neutron and X-ray Powder Diffraction Study of B82 Related Superstructure Phases in the 
Ni–In System 
Journal of Alloys and Compounds 424 (2006) 247-254 
 
Norgren, M., Notley, S., Majtnerova, A.* and Gellerstedt, G.* 
Smooth Model Surfaces from Lignin Derivatives.  I.  Preparation and Characterization 
Langmuir 22 (2006) 1209-1214 
 
Notley, S. and Norgren, M. 
Measurement of Interaction Forces between Lignin and Cellulose as a Function of Aqueous 
Electrolyte Solution Conditions  
Langmuir 22 (2006) 11199-11204 
 
Notley, S., Eriksson, M.*, Wagberg, L.*, Beck, S.* and Gray, D.* 
Surface Forces Measurements of Spin-coated Cellulose Thin Films with Different Crystallinity 
Langmuir 22 (2006) 3154-3160 
 
Parsons, D. and Williams, D. 
An Off-lattice Wang-Landau Study of the Coil-globule and Melting Transitions of a Flexible 
Homopolymer 
Journal of Chemical Physics 124 (2006) 221103-1-4 
 
Rentzhog, M.* and Fogden, A. 
Print Quality and Resistance for Water-based Flexography on Polymer-coated Boards:  
Dependence on Ink Formulation and Substrate Pretreatment  
Progress in Organic Coatings 57 (2006) 183-194 
 
Robins, V. 
Betti Number Signatures of Homogeneous Poisson Point Processes 
Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 74 (2006) 061107-1-11 
 
Rode, A.V., Christy, A., Madsen, N., Gamaly, E.G., Hyde, S., Luther-Davies, B. 
Positive Magnetisation in Carbon Nanostructures 
Current Applied Physics 6 (2006) 549-552 
 
Sakellariou, A., Schwertner, M.*, Reinert, T.* and Butz, T.* 
Scanning Transmission Ion Micro-tomography (STIM-T) of Biological Specimens 
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Ultramicroscopy 106 (2006) 574- 581 
 
Salis, A.*, Pinna, M.C.*, Bilanicova, D.*, Monduzzi, M.*, Lo Nostro, P.* and Ninham, B. 
Specific Anion Effects on Glass Electrode pH Measurements of Buffer Solutions:  Bulk and 
Surface Phenomena 
Journal of Physical Chemistry B 110 (2006) 2949-2956 
 
Schroeder, G., Fogden, A. and Hyde, S. 
Bicontinuous Geometries and Molecular Self-assembly:  Comparison of Local Curvature and 
Global Packing Variations in Genus-three Cubic Tetragonal and Rhombohedral Surfaces 
European Physical Journal B 54 (2006) 509-524 
 
Thormann, E.*, Evans, D., Craig, V. 
Experimental Studies of the Dynamic Mechanical Response of a Single Polymer Chain  
Macromolecules 39 (2006) 6180-6185 
 
Voinescu, A.*, Bauduin, P.*, Pinna, M.C.*, Touraud, D.*, Ninham, B. and Kunz, W.* 
Similarity of Salt Influences on the pH of Buffers  Polyelectrolytes and Proteins 
Journal of Physical Chemistry B 110 (2006) 8870-8876 
 
Wang, Y.*, Holmes, M.*, Leaver, M.S.* and Fogden, A. 
Mesh Phases in a Ternary Nonionic Surfactant Oil and Water System 
Langmuir 22 (2006) 10951-10957 
 
Wedin, P., Svanholm, E.*, Alberius, P.C.A.* and Fogden, A.* 
Surfactant-templated Mesoporous Silica as a Pigment in Inkjet Paper Coatings 
Journal of Pulp and Paper Science 32 (2006) 32-37 
 
Zhang, X., Li, G.*, Maeda, N. and Hu, J.* 
Removal of Induced Nanobubbles from Water/Graphite Interfaces by Partial Degassing  
Langmuir 22 (2006) 9238-9243 
 
Zhang, X., Maeda N. and Craig, V. 
Physical Properties of Nanobubbles on Hydrophobic Surfaces in Water and Aqueous Solutions  
Langmuir 22 (2006) 5025-5035 

Refereed Conference Proceedings 
Aste, T. and Di Matteo, T. 
Materials and Complexity: Emergence of Structural Complexity in Sphere Packings 
Microelectronics, MEMS and Nanotechnology, SPIE International Society for Optical 
Engineering (2006) 60390G-1-14 
 
Di Matteo, T. and Aste, T. 
Extracting the Correlation Structure by Means of Planar Embedding 
Microelectronics, MEMS and Nanotechnology, SPIE International Society for Optical 
Engineering (2006) 60390P-1-10 
 
Knackstedt, M., Arns, C.H., Ghous, A., Sakellariou, A., Senden, T., Sheppard, A.P., Sok, R., 
Averdunk, H., Pinczewski, W.V.*, Padhy, G.* and Ioannidis, M.A.* 
3D Imaging and Flow Characterization of the Pore Space of Carbonate Care Samples 
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International Symposium of the Society of Core Analysts, Society of Core Analysts (2006) 12 
pages 
 
Neto, C. 
Micropatterning of Proteins Using Dewetting 
2006 International Conference on Nanoscience and Nanotechnology (ICONN-2006), IEEE 
Inc (2006) 259-262 
 
Olafuyi, A.O.*, Sheppard, A.P., Arns, C.H., Sok, R., Cinar, Y.*, Knackstedt, M. and Pinczewski, W.V.* 
Experimental Investigation of Drainage Capillary Pressure Computed from Digitized 
Tomographic Images 
SPE/DOE Symposium on Improved Oil Recovery, Society of Petroleum Engineers (2006) 7 
pages 
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Atomic and Molecular Physics Laboratories  
 

As recognised by the Division of Atomic, Molecular, and Optical (AMO) Physics of the American 
Physical Society, “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. 

Staff List 

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

Professors 
Stephen Buckman BSc PhD Flinders, FAPS, FAIP, FInstP 
Anatoli Kheifets BSc PhD St Petersburg, FAPS 

Adjunct Professors 
Lewis Chadderton BSc DSc Durnham, MA PhD Cambridge, C Phys, FInstP, FAIP 
Robert McEachran MSc PhD UWO, C Phys, FInstP 
Robert Robson BSc Queensland, DipMet, PhD, FRMS, FAPS, FAIP (until November) 

Senior Fellows 
Kenneth Baldwin MSc ANU, DIC PhD London, FAIP, FOSA 
Stephen Gibson BSc PhD Adelaide 
Maarten Vos MSc PhD Gröningen 

Fellows 
Julian Lower BSc Adelaide PhD Flinders 
Andrew Truscott BSc PhD Queensland (ARC Fellowship)  

Research Fellows 
Steven Cavanagh BSc PhD Griffith 
Robert Dall BSc CQueensland  
Igor Ivanov BSc PhD Moscow 
Mitsuhiko Kono MSc KyotoIT, PhD GUAS Tokyo 
Franklin Mills BSE Princeton, MS PhD Caltech (joint with CRES) 
Stan Newman BSc PhD Manchester 
James Sullivan BSc PhD ANU (ARC Fellowship) 

Postdoctoral Fellows 
Susan Bellm BSc PhD Flinders (ARC Fellowship) 
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Subhendu Mondal MSc PhD Banaras (from August) 
Michael Went BSc Newcastle, PhD Griffith 

Research Assistants 
Alan Heays MSc Auckland 
Linda Uhlmann B App Sci CQueensland 

Visiting Fellows 
Robert Crompton AM, BSc PhD Adelaide, FAA, FInstP, FAPS, HonFAIP (Emeritus Professor) 
Erich Weigold BSc Adelaide, PhD ANU, FAA, FTSE, FAPS, FAIP 

Head Technical Officer 
Graeme Cornish AssocDip MechEng CIT 

Technical Staff 
Stephen Battisson AssocDip MechEng CIT 
Colin Dedman AssocDip SciInst Bdgo CAE 
Gary Picker AssocDip MechEng CIT 
Kevin Roberts MechTech Cert SAIT 

Departmental Administrator 
Deborah Bordeau (from March) 
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Publications 
 
Legend:  * External to the University 
  # Member of another area of this University other than this School 

Book Chapters 
Kheifets, A., Vos, M. and Weigold, E. 
Electron Momentum Spectroscopy 
in Analytical Characterization of Aluminium Steel and Superalloys, Taylor & Francis (2006) 
641-659 
 
Mills, F., Sundaram, M., Slanger T.G.*, Allen, M.* and Yung, Y.L.* 
Oxygen Chemistry in the Venus Middle Atmosphere 
in Advances in Geosciences Volume 3:  Planetary Science (PS), World Scientific Publishing 
Company (2006) 109-117 
 
Rode, A.V., Madsen, N., Gamaly, E.G., Luther-Davies, B., Baldwin, K., Hallam, D.*, Wain, A.* and 
Hughes, J.* 
Ultrafast Laser Cleaning of Museum Artefacts 
in Laser Cleaning II, World Scientific Publishing Company (2006) 219-230 
 

Publications in Refereed Journals 
Bellm, S., Lower, J. and Bartschat, K.R.* 
Electron-Impact Ionization and Excitation of Helium to the n = 1-4 Ionic States 
Physical Review Letters 96 (2006) 223201-1-4 
 
Bellm, S., Lower, J., Kampp, M.* and Whelan, C.T.* 
Spin Asymmetries in the Electron-impact Ionization of Ar(2p) 
Journal of Physics B:  Atomic Molecular and Optical Physics 39 (2006) 4759-4766 
 
Bolognesi, P.*, Kheifets, A., Otranto, S.*, Coreno, M.*, Feyer, V.*, Colavecchia, F.D.*, Garibotti, 
C.R.* and Avaldi, L.* 
Photodouble Ionization Studies of the Ne(2s2) State Under Unequal Energy Sharing Conditions 
Journal of Physics B:  Atomic Molecular and Optical Physics 39 (2006) 1899-1912 
 
Brunger, M.J.*, Cho, H.*, Tanaka, H.* and Buckman, S.J. 
Measurement of Electron Collision Cross Sections of Relevance to Plasma and Gas Discharge 
Physics 
Japanese Journal of Applied Physics 45 (2006) 8183-8187 
 
Buckman, S.J. and Sullivan, J. 
Benchmark Measurements and Theory for Electron (positron) - Molecule (atom) Scattering 
Nuclear Instruments and Methods in Physics Research B 247 (2006) 5-12  
 
Chaustowski, R., Leung, V. and Baldwin, K. 
Magnetic Hexapole Lens Focusing of a Metastable Helium Atomic Beam for UV-free 
Lithography 
Applied Physics B Lasers and Optics Online (2006) 6 pages 
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Cho, H.*, McEachran, R., Buckman S.J., Filipovic, D.M.*, Pejcev, V.*, Marinkovic, B.P.*, Tanaka, H.*, 
Stauffer, A.D.* and Jung, E.C.* 
Absorption Effects in Intermediate Energy Elastic Electron Scattering from Xenon  
Journal of Physics B:  Atomic Molecular and Optical Physics 39 (2006) 3781-3790 
 
Dall, R. and Truscott, A. 
Bose-Einstein Condensation of Metastable Helium in a Bi-planar Quadrupole Ioffe 
Configuration Trap 
Optics Communications 270 (2006) 255-261 
 
Harries, J.R.*, Sullivan, J., Hammond, P.* and Azuma, Y.* 
Photoionization of He in the 3lnl' Doubly-Excited State Energy Region:  Angular Distribution 
of the Flourescence from the Residual Ion He+ (2p) 2P 
Journal of Physics B:  Atomic Molecular and Optical Physics 39 (2006) 4819-4824 
 
Istomin, A.Y.*, Starace, A.F.*, Manakov, N.L.*, Meremianin, A.V.*, Kheifets, A. and Bray, I.* 
Nondipole Effects in Double Photoionization of He at 450 eV Excess Energy 
Journal of Physics B:  Atomic Molecular and Optical Physics 39 (2006) L35-L43 
 
Ivanov, I. and Kheifets, A. 
Helium Atom in Presence of DC and AC Electric Fields 
The European Physical Journal D 38 (2006) 471-479 
 
Ivanov, I. and Kheifets, A. 
Helium Atom in the Monochromatic Electromagnetic Field 
The European Physical Journal D 38 (2006) 249-255 
 
Ivanov, I. and Kheifets, A. 
Non-perturbative Approach to Multiphoton Ionisation of the Hydrogen and Helium Atoms 
Radiation Physics and Chemistry 75 (2006) 2102-2104 
 
Ivanov, I. and Kheifets, A. 
Single-photon Double Ionization of Helium in the Presence of dc Electric Field 
Physical Review A 74 (2006) 042710-1-7 
 
Kheifets A. and Bray, I.* 
Angular Correlation in the Two-electron Continuum 
Physical Review A 73 (2006) 020708-1-4 
 
Kheifets, A. and Ivanov, I. 
Convergent Close-coupling Calculations of Two-photon Double Ionization of Helium 
Journal of Physics B:  Atomic Molecular and Optical Physics 39 (2006) 1731-1742 
 
Kono, M., Baldwin, K., He, Y.*, White, R.T.* and Orr, B.J.* 
CHAPS:  A New Precision Laser-spectroscopic Technique 
Journal of the Optical Society of America B 23 (2006) 1181-1189 
 
Kono, M., Takahashi, K.* and Matsumi, Y.* 
Kinetic Study of the Collisional Quenching of Spin-orbitally Excited Atomic Chlorine Cl(2P1/2) by 
H2O D2O and H2O2 
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Chemical Physics Letters 418 (2006) 15-18 
 
Lange, M., Matsumoto, J., Lower, J., Buckman, S.J., Zatsarinny, O.*, Bartschat, K.R.*, Bray, I.* and 
Fursa, D.* 
Benchmark Experiment and Theory for Near-threshold Excitation of Helium by Electron Impact 
Journal of Physics B:  Atomic Molecular and Optical Physics 39 (2006) 4179-4190 
 
Marler, J.P.*, Surko, C.M.*, McEachran, R. and Stauffer, A.D.* 
Differential Cross Sections for Positron-xenon Elastic Scattering 
Physical Review A 73 (2006) 064702-1-4 
 
Nixon, K.L.*, Vos, M., Bowles, C.A. and Ford, M.J.* 
Measuring the Electronic Structure of Disordered Overlayers by Electron Momentum 
Spectroscopy:  The Cu/Si Interface 
Surface and Interface Analysis 38 (2006) 1236-1241 
 
Panajotovic, R., Lower, J., Weigold, E., Prideaux, A.* and Madison, D.H.* 
(e 2e) Measurements on Xeon: Re-examination of the Fine-structure Effect 
Physical Review A 73 (2006) 052701-1-9 
 
Swansson, J.A., Dall R. and Truscott, A. 
An Intense Cold Beam of Metastable Helium 
Applied Physics B Lasers and Optics Online (2006) 5 pages 
 
Swansson, J.A., Dall, R. and Truscott, A. 
Efficient Loading of a He* Magneto-optic Trap using a Liquid He Cooled Source 
Review of Scientific Instruments 77 (2006) 046103-1-4 
 
Vizcaino, V., Jelisavcic, M., Sullivan, J. and Buckman, S.J.  
Elastic Electron Scattering from Formic Acid (HCOOH):  Absolute Differential Cross-selections 
New Journal of Physics 8 (2006) 85-1-9 
 
Vos, M. and Went, M. 
Effects of Bonding on the Energy Distribution of Electrons Scattered Elastically at High 
Momentum Transfer 
Physical Review B - Condensed Matter and Materials 74 (2006) 205407-1-10 
 
Vos, M., Bowles, C.A., Kheifets, A. and Went, M. 
Band Structure of Silicon as Measured in Extended Momentum Space 
Physical Review B - Condensed Matter and Materials 73 (2006) 085207-1-7 
 
Went, M. and Vos, M. 
High-resolution Study of Quasi-elastic Electron Scattering from a Two-layer System 
Surface Science 600 (2006) 2070-2078 
 
Went, M., Vos, M. and Kheifets, A. 
Elastic and Inelastic Scattering in Electron Momentum Spectroscopy of Amorphous Ge Films 
Journal of Electron Spectroscopy and Related Phenomena 152 (2006) 78-86 
 
Went, M., Vos, M. and Kheifets, A. 
Satellite Structure in Auger and (e 2e) Spectra of Germanium 
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Radiation Physics and Chemistry 75 (2006) 1698-1703 
 
Zhang, H., Fitz Gerald, J.#, Chadderton, L., Yu, J.X. and Chen, Y. 
Growth and Structure of Prismatic Boron Nitride Nanorods 
Physical Review B - Condensed Matter and Materials 74 (2006) 045407-1-9 

Refereed Conference Proceedings 
Baldwin, K., Kono, M., He, Y.*, White, R.T.* and Orr, B.J.* 
A New High-resolution Pulsed Laser Technique:  CHAPS - Coherent Heterodyne-assisted 
Pulsed Spectroscopy 
Frontiers in Optics 2006:  The 90th OSA Annual Meeting Laser Science XXII, Optical Society 
of America (2006) FTuL5-1 
 
Baldwin, K., Kono, M., He, Y.*, White, R.T.* and Orr, B.J.* 
Coherent Heterodyne-assisted Pulsed Spectroscopy (CHAPS):  A New Technique for Precision 
Measurement 
Conference on Lasers and Electro-Optics Quantum Electronics and Laser 
Science/Conference on Photonic Applications Systems and Technologies (CLEO/QELS 06), 
Optical Society of America (2006) CMO4-1-2 
 
Bowles, C.A., Went, M., Kheifets, A. and Vos, M. 
Direct Measurement of Spectral Momentum Densities of Ordered and Disorderd 
Semiconductors by High Energy EMS 
2005 International Symposia on (e 2e) Double Photoionization and Related Topics and 
International Symposia on Polarization and Correlation in Electronic and Atomic Collisions, 
American Institute of Physics (2006) 167-172 
 
Byron, L., Turazza, O., Dall, R., Truscott, A. and Baldwin, K. 
Laser Spectroscopy of Ultracold Metastable Helium Atoms 
Frontiers in Optics 2006:  The 90th OSA Annual Meeting Laser Science XXII, Optical Society 
of America (2006) FThQ7-1 
 
Dorn, A.*, Sakhelashvili, G.*, Hohr, C.*, Ullrich, J.*, Kheifets, A., Lower, J. and Bartschat, K.R.* 
An (e 2e) Experiment for Simultaneous Ionization-excitation of Helium to the He+(2P)2P 
States by Electron Impact 
XXIV International Conference on Photonic Electronic and Atomic Collisions, World 
Scientific Publishing Company (2006) 364-367 
 
Lower, J., Bellm, S., Panajotovic, R.*, Weigold, E., Prideaux, A.*, Madison, D.H.*, Stegen, Z.*, 
Whelan, C.T.* and Lohmann, B.* 
Ionization of Atoms with Spin Polarized Electrons 
2005 International Symposia on (e 2e) Double Photoionization and Related Topics and 
International Symposia on Polarization and Correlation in Electronic and Atomic Collisions, 
American Institute of Physics (2006) 60-65 
 
Marler, J.P.*, Sullivan, J. and Surko, C.M.* 
Ionization and Positronium Formation in Noble Gases 
XXIV International Conference on Photonic Electronic and Atomic Collisions, World 
Scientific Publishing Company (2006) 391-398 
 
Uhlmann, L., Dall, R., Baldwin, K. and Buckman, S.J. 
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Electron Collisions with Trapped Metastable Helium  
XXIV International Conference on Photonic Electronic and Atomic Collisions, World 
Scientific Publishing Company (2006) 293-296 
 
Weber, Th.*, Dorner, R.*, Czasch, A.O.*, Jagutzki, O.*, Schmidt-Bocking, H.*, Muller, A.K.*, Mergel, 
V.*, Prior, M.H.*, Osipov, T.*, Daveau, S.*, Rotenberg, E.*, Meigs, G.*, Cocke ,C.L.*, Landers, A.L.*, 
Kheifets, A., Feagin, J.* and Diez-Muino, R.* 
Photo Double Ionization of Fixed in Space Deuterium Molecules 
XXIV International Conference on Photonic Electronic and Atomic Collisions, World Scientific 
Publishing Company (2006) 184-191 
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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.  

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 
FSPIE, FECS (ARC Federation Fellow) 
Jim Williams BSc PhD NSW, FAA, FAIP, FIEAust, FTSE, FAPS 

Senior Fellows 
Ying Chen BSc CAS MSc Tsinghua PhD Paris 
Mark Ridgway BSc McM, MSc PhD Queens  

Fellows 
Yong Kim PhD KAIST (until July) 
Hoe Tan BE Melb PhD ANU (until May) (ARC QEII Fellow) 
Jenny Wong-Leung BSc Bristol PhD ANU (ARC QEII Fellow) 

Research Fellows 
Jodie Bradby BApSc RMIT, PhD ANU 
Rakesh Dogra (until April) 
Lan Fu MSc UTSC, PhD ANU (ARC Fellowship) 
Haroldo Hattori BSc MSc ITA, PhD VPI 

Postdoctoral Fellows 
Yong Jun Chen MSc USTB, PhD Tsinghua 
Tessica Dall BSc QUT, PhD ANU 
Naoki Fujisawa BEMechEng MSc Biomed Eng PhD Biomed Eng 
Qiang Gao MS BSc Northeastern China, PhD ANU 
Patrick Kluth DipPhys Dusseldorf, PhD Julich  
Matthew Lay BSc PhD Melbourne 
Bill Chi Pui Li BEng, MPhil, PhD City UHK, MIEAust, MAIP 
Qing Li BSc BNU, MSc ISCAS, PhD HKU  
Rui Rao MSc WUST, PhD HUST, China 
Simon Ruffell MEng Surrey, PhD UWO Canada 
Kallista Sears PhD ANU (from May) 
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Andrew Wilkinson PhD ANU (from February) 
Hongzhou Zhang PhD Rice  

Visiting Fellows 
Leandro Araujo MSc UFRGS, PhD UFRGS 
Manuela Buda PhD Eindhoven  
Stuart J Campbell BSc Aberdeen, MSc Salf, PhD Monash, FAIP  
Neville Fletcher PhD Harvard, DSc Sydney, FIP, FAIP, FAAS, FTSE, FAA, AM Mladen Petravic, MSc 
Zagreb PhD ANU 
Xuechu Shen ACAS  
Michael Swain BSc PhD UNSW  
Heiko Timmers DipPhys Munich, PhD ANU 
Li Yuguo Shandong Normal, China (until March) 
Peter Zory BSc Syracuse, PhD Carnegie-Mellon  

Senior Technical Officers 
Michael Aggett AssocDipMechEng CIT  
Tom Halstead ElectCommCert TAFE  
Fred Johnson MechEngCert TAFE, DipAppSciCCAE 
Bernie King ONC UK  

Laboratory Technician 
Martin Conway (until March) 

Research Officers 
Peter Davis (until July) 
Shane Dunn (April-October) 

Research Assistant 
David Llewellyn (EMU RSBS)  

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 

Book Chapters 
Chen, Y. 
Solid-state Formation of Carbon Nanotubes 
in Carbon Nanotechnology:  Recent Developments in Chemistry, Physics, Materials Science 
and Device Applications, Elsevier Ltd (2006) 53-80 
 
Chen, Y. and Williams J.S. 
Synthesis of Boron Nitride Nanotubes Using a Ball-Milling and Annealing Method 
in Nanoengineering of Structural, Functional, and Smart Materials, Taylor & Francis (2006) 
169-195 
 
Zhang, H.Z. and Chen, Y. 
Boron Nitride Nanotubes:  Synthesis and Structure 
in Nanomaterials Handbook, Taylor & Francis (2006) 339-359 

Refereed Journal  
Araujo, L., Kluth, P., de Azevedo, G.M.* and Ridgway, M.C. 
Vibrational Properties of Ge Nanocrystals Determined by EXAFS 
Physical Review B - Condensed Matter and Materials 74 (2006) 184102-1-8 
 
Barik, S., Tan, H.H. and Jagadish, C. 
Comparison of InAs Quantum Dots Grown on GaInAsP and InP 
Nanotechnology 17 (2006) 1867-1870 
 
Barik, S., Tan, H.H. and Jagadish, C. 
Proton Implantation-induced Intermixing of InAs/InP Quantum Dots 
Applied Physics Letters 88 (2006) 223101-1-3 
 
Barik, S., Tan, H.H., Jagadish, C., Vukmirovic, N.* and Harrison, P.* 
Selective Wavelength Tuning of Self-assembled InAs Quantum Dots Grown on InP 
Applied Physics Letters 88 (2006) 193112-1-3 
 
Berky, W.*, Gottschalk, S.*, Elliman, R. and Balogh, A.G.* 
Orientation Dependent Ion Beam Mixing of Ta/Si Interfaces 
Nuclear Instruments and Methods in Physics Research B 249 (2006) 200-203 
 
Brett, D.A., Llewellyn, D. and Ridgway, M.C. 
Gettering of Pd and Cu by Nanocavities and Dislocations in Si 
Nuclear Instruments and Methods in Physics Research B 242 (2006) 576-579 
 
Brett, D.A., Llewellyn, D. and Ridgway, M.C. 
Trapping of Pd, Au, and Cu by Implantation-induced Nanocavities and Dislocations in Si 
Applied Physics Letters 88 (2006) 222107-1-3 
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Chang, Y.*, Wu, Y.N.*, Wang, M.W.*, Zhang, H.Z., Yu, D.P.*, Wang, Z.*, Long, Y.* and Ye, R.C.* 
Fabrication and Characterization of Windmill Zn1-xCoxO Structures for Transparent Spintronics 
Journal of Crystal Growth 289 (2006) 183-187 
 
Chang, Y.*, Yu, D.P.*, Zhang, H., Wang, Z.*, Long, Y.* and Qiang, W.J.* 
Fabrication and Characterization of Single-crystalline Nanostructured Zn1-xMnxS 
Nanotechnology 17 (2006) 1999-2003 
 
Chang, Y.*, Zhang, H.Z., Long, Y.* and Ye, R.C.* 
Fabrication and Characterization of Well-aligned Zn1-xMnxO Nanorods 
Chinese Physics Letters 23 (2006) 716-719 
 
Chen, H., Chen, Y., Yu, J.X. and Williams, J.S. 
Purification of Boron Nitride Nanotubes 
Chemical Physics Letters 425 (2006) 315-319 
 
Chen, Y., Chi, B.*, Liu, Q.*, Mahon, D.C.* and Chen, Y. 
Fluoride-assisted Synthesis of Mullite (Al5.65Si0.35O9.175) Nanowires 
Chemical Communications 1 (2006) 2780-2782 
 
Chen, Y., Chi, B.*, Mahon, D.C.* and Chen, Y. 
An Effective Approach to Grow Boron Nitride Nanowires Directly on Stainless-steel Substrates 
Nanotechnology 17 (2006) 2942-2946 
 
Chen, Y., Zhang, H.Z. and Chen, Y. 
Pure Boron Nitride Nanowires Produced from Boron Triiodide 
Nanotechnology 17 (2006) 786-789 
 
Coleman, V.A., Buda, M., Tan, H.H., Jagadish, C., Phillip, M.R.*, Koike, K.*, Sasa, S.*, Inoue, M.* and 
Yano, M.* 
Observation of Blue Shifts in ZnO/ZnMgO Multiple Quantum Well Structures by Ion-
implantation Induced Intermixing 
Semiconductor Science and Technology 21 (2006) L25-L28 
 
Coleman, V.A., Bradby, J., Jagadish, C. and Phillips, M.R.* 
Observation of Enhanced Defect Emission and Excitonic Quenching from Spherically Indented 
ZnO 
Applied Physics Letters 89 (2006) 082102-1-3 
 
Davis, J.*, Dao, L.V.*, Wen, X.*, Hannaford, P.*, Coleman, V.A., Tan, H.H., Jagadish, C., Koike, K.*, 
Sasa, S.*, Inoue, M.* and Yano, M.* 
Observation of Coherent Biexcitons in ZnO/ZnMgO Multiple Quantum Wells at Room 
Temperature   
Applied Physics Letters 89 (2006) 182109-1-3 
 
Desnica-Frankovic, I.D.*, Dubcek, P., Desnica, U.V.*, Bernstorff, S.*, Ridgway, M.C. and Glover, 
C.J. 
GISAXS Studies of Structural Modifications in Ion-beam Amorphized Ge 
Nuclear Instruments and Methods in Physics Research B 249 (2006) 114-117 
 
Dogra, R., Brett, D.A., Byrne, A., Mestnik-Filho, J.*, Li, Y. and Ridgway, M.C. 
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Do Palladium-dopant Pairs Exist in Silicon? 
Physica B 376-377 (2006) 245-248 
 
Drozdowicz-Tomsia, K.*, Goldys, E.M.*, Fu, L. and Jagadish, C. 
Doping Effect on Dark Currents in In0.5Ga0.5As/GaAs Quantum Dot Infrared Photodetectors 
Grown by Metal-organic Chemical Vapor Deposition 
Applied Physics Letters 89 (2006) 113510-1-3 
 
Elliman, R., Dall (nee Weijers), T., Spooner, M.G., Kim, T.-H. and Wilkinson, A. 
Stress and Stress Relief in Dielectric Thin Films - The Role of Hydrogen  
Nuclear Instruments and Methods in Physics Research B 249 (2006) 310-313 
 
Fletcher, N.H., Hollenberg, L.*, Smith, J.R.*, Tarnopolsky, A.Z.* and Wolfe, J.* 
Vocal Tract Resonances and the Sound of the Australian Didgeridu (yidaki) II.  Theory 
Journal of the Acoustical Society of America 119 (2006) 1205-1213 
 
Fletcher, N.H., Riede, T.* and Suthers, R.A.* 
Model for Vocalization by a Bird with Distensible Vocal Cavity and Open Beak 
Journal of the Acoustical Society of America 119 (2006) 1005-1011 
 
Forcales, M., Smith, N. and Elliman, R. 
Pump-probe Experiments at 1.54 μm on Silicon-rich Silicon Oxide Waveguides  
Journal of Applied Physics 100 (2006) 014902-1-3 
 
Fu, L., Tan, H.H., McKerracher, I., Wong-Leung, Y., Jagadish, C., Vukmirovic, N.* and Harrison, P.* 
Effects of Rapid Thermal Annealing on Device Characteristics of InGaAs/GaAs Quantum Dot 
Infrared Photodetectors  
Journal of Applied Physics 99 (2006) 114517-1-8 
 
Gareso, P., Buda, M., Fu, L., Tan, H.H., Jagadish, C., Dao, L.V.*, Wen, X.* and Hannaford, P.* 
Proton Irradiation-induced Intermixing in InxGa1-xAs/InP Quantum Wells - the Effect of In 
Composition 
Semiconductor Science and Technology 21 (2006) 1441-1446 
 
Gareso, P., Buda, M., Petravic, M., Tan, H.H. and Jagadish, C. 
Effect of Rapid Thermal Annealing on the Atomic Intermixing of Zn- and C-doped 
InGaAs/AlGaAs Quantum Well Laser Structures 
Journal of the Electrochemical Society 153 (2006) G879-G882 
 
Gareso, P., Buda, M., Tan, H.H., Jagadish, C., Ilyas, S.* and Gal, M.* 
On Quantifying the Group-V to Group-III Interdiffusion Rates in InxGa1-xAs/InP Quantum Wells 
Semiconductor Science and Technology 21 (2006) 829-832 
 
Glushenkov, A. and Chen, Y. 
Synthesis of ZnO Nanowires Using Ball-milling and Annealing Method   
Materials Forum 30 (2006) 1-6  
 
Granville, S.*, Budde, F.*, Ruck, B.J*., Trodahl, H.J.*, Williams, G.V.M.*, Bittar, A.*, Ryan, M.*, 
Kennedy, J.*, Markwitz, A.*, Metson, J.B.*, Prince, K.E.*, Cairney, J.M.* and Ridgway, M.C. 
Single Phase Nanocrystalline GaMnN Thin Films with High Mn Content  
Journal of Applied Physics 100 (2006) 084310-1-5 
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Guo, Y.N.*, Zou, J.*, Paladugu, M.*, Wang, H.*, Gao, Q., Tan, H.H. and Jagadish, C. 
Structural Characteristics of GaSb/GaAs Nanowire Heterostructures Grown by Metal-organic 
Chemical Vapor Deposition 
Applied Physics Letters 89 (2006) 231917-1-3 
 
Haberl, B., Bradby, J., Ruffell, S., Williams, J.S. and Munroe, P.* 
Phase Transformations Induced by Spherical Indentation in Ion-implanted Amorphous Silicon 
Journal of Applied Physics 100 (2006) 013520-1-9 
 
Harding, R.E.*, Davies, G.*, Hayama, S.*, Coleman, P.G.*, Burrows, C.P.* and Wong-Leung, Y. 
Photoluminescence Response of Ion-implanted Silicon 
Applied Physics Letters 89 (2006) 181917-1-3 
 
Harding, R.E.*, Davies, G.*, Tan, J.*, Coleman, P.G.*, Burrows, C.P.* and Wong-Leung, Y. 
Identification by Photoluminescence and Positron Annihilation of Vacancy and Interstitial 
Instrinsic Defects in Ion-implanted Silicon 
Journal of Applied Physics 100 (2006) 073501-1-4 
 
Hickey, D.P.*, Kuryliw, E.*, Siebein, K.*, Jones, K.S.*, Chodelka, R.* and Elliman, R. 
Cross-sectional Transmission Electron Microscopy Method and Studies of Implant Damage in 
Single Crystal Diamond  
Journal of Vacuum Science and Technology A 24 (2006) 1302-1307 
 
Huang, S.-H.*, Chen, Z.*, Bai, L.-H.*, Chen, X.-C.*, Tan, H.H., Fu, L., Fraser, M.D. and Jagadish, C. 
Micro-photoluminescence Confocal Mapping of Single V-grooved GaAs Quantum Wire  
Chinese Physics Letters 23 (2006) 3341-3344 
 
Huang, S.-H.*, Chen, Z.*, Wang, F.*, Shen, S.C.*, Tan, H.H., Fu, L., Fraser, M.D. and Jagadish, C. 
Carrier Transfer and Magneto-transport in Single Modulation-doped V-grooved Quantum 
Wire Modified by Ion Implantation 
Journal of Luminescence 119-120 (2006) 198-203 
 
Janda, P.*, Valenta, J.*, Ostatnicky, T.*, Pelant, I.* and Elliman, R. 
Light Propogation in Planar Optical Waveguides Made of Silicon Nanocrystals Buried in Silica 
Glass 
Thin Solid Films 515 (2006) 797-800 
 
Janda, P.*, Valenta, J.*, Ostatnicky, T.*, Skopalova, E.*, Pelant, I.*, Elliman, R. and Tomasiunas, R.* 
Silicon Nanocrystals in Silica - Novel Active Waveguides for Nanophotonics 
Journal of Luminescence 121 (2006) 267-273 
 
Johannessen, B., Kluth, P., Cookson, D.J.*, Foran, G.J.* and Ridgway, M.C.  
Size-dependent Structural Disorder in Nanocrystalline Cu Probed by Synchrotron-based X-ray 
Techniques 
Nuclear Instruments and Methods in Physics Research B 246 (2006) 45-49 
 
Johannessen, B., Kluth, P., Glover, C.J., Foran, G.J.* and Ridgway, M.C. 
Diffusion Limited Cu and Au Nanocrystal Formation in Thin Film SiO2 
Nuclear Instruments and Methods in Physics Research B 242 (2006) 133-136 
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Johannessen, B., Kluth, P., Glover, C.J., Kluth, S., Foran, G.J.*, Cookson, D.J.*, Llewellyn, D. and 
Ridgway, M.C. 
Structural Stability of Cu Nanocrystals in SiO2 Exposed to High-energy Ion Irradiation 
Nuclear Instruments and Methods in Physics Research B 250 (2006) 210-214 
 
Jundt, G.*, Radu, A.*, Fort, E.*, Duda, J.*, Vach, H.* and Fletcher, N.H.  
Vibrational Modes of Partly Filled Wine Glasses 
Journal of the Acoustical Society of America 119 (2006) 3793-3798 
 
Kim, S.*, Choi, S.H.*, Park, C.J.*, Cho, K.H.*, Cho, H.Y.* and Elliman, R. 
Structural and Optical Characterization of Ge Nanocrystals Showing Large Nonvolatile 
Memories in Metal-oxide-semiconductor Structures 
Journal of the Korean Physical Society 49 (2006) 959-962 
 
Kim, Y., Joyce, H.J., Gao, Q., Tan, H.H., Jagadish, C., Paladugu, M.*, Zou, J.* and Suvorova, A. A.* 
Influence of Nanowire Density on the Shape and Optical Properties of Ternary InGaAs 
Nanowires 
Nano Letters 6 (2006) 599-604 
 
Kluth, P. and Ridgway, M.C. 
Effects of Ion Irradiation on Metallic Nanocrystals Formed by Ion Beam Synthesis in SiO2 
Nuclear Instruments and Methods in Physics Research B 242 (2006) 458-460 
 
Kluth, P., Hoy, B., Johannessen, B., Dunn, S., Foran, G.J.* and Ridgway, M.C. 
Co-Au Core-shell Nanocrystals Formed by Sequential Ion Implantation into SiO2 
Applied Physics Letters 89 (2006) 153118-1-3 
 
Kluth, P., Johannessen, B., Cookson, D.J.*, Foran, G.J.* and Ridgway, M.C. 
SAXS and EXAFS Studies of Ion Beam Synthesized Au Nanocrystals  
Nuclear Instruments and Methods in Physics Research B 246 (2006) 30-34 
 
Kluth, P., Johannessen, B., Foran, G.J.*, Cookson, D.J.*, Kluth, S. and Ridgway, M.C. 
Disorder and Cluster Formation during Ion Irradiation of Au Nanoparticles in SiO2 
Physical Review B - Condensed Matter and Materials 74 (2006) 014202-1-9 
 
Kluth, P., Johannessen, B., Kluth, S., Foran, G.J.*, Cookson, D.J.* and Ridgway, M.C. 
Structure and Morphology of Ion Irradiated Au Nanocrystals in SiO2 
Nuclear Instruments and Methods in Physics Research B 250 (2006) 215-219 
 
Kluth, S., Llewellyn, D. and Ridgway, M.C. 
Irradiation Fluence Dependent Microstructural Evolution of Porous InSb 
Nuclear Instruments and Methods in Physics Research B 242 (2006) 640-642 
 
Kono, M., Baldwin, K., He, Y.*, White, R.T. and Orr, B.J.* 
CHAPS:  A New Precision Laser-spectroscopic Technique 
Journal of the Optical Society of America B 23 (2006) 1181-1189 
 
Kucheyev, S.O.*, Baumann, T.F.*, Cox, C.A.*, Wang, Y.M.*, Satcher, Jr J.H.*, Hamza, A.V.* and 
Bradby, J. 
Nanoengineering Mechanically Robust Aerogels via Control of Foam Morphology 
Applied Physics Letters 89 (2006) 041911-1-3 
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Laird, J.S.*, Jagadish, C., Jamieson, D.N.* and Legge, G.J.F.* 
Scanning Ion Deep Level Transient Spectroscopy:  I.  Theory 
Journal of Physics D: Applied Physics 39 (2006) 1342-1351 
 
Laird, J.S.*, Jagadish, C., Jamieson, D.N.* and Legge, G.J.F.* 
Scanning Ion Deep Level Transient Spectroscopy:  II.  Ion Irradiated Au-Si Schottky Junctions 
Journal of Physics D: Applied Physics 39 (2006) 1352-1362 
 
Leech, P.W.*, Perova, T.*, Moore, R.A.*, Reeves, G.K.*, Holland, A.S.* and Ridgway, M.C. 
Effect of Prior C, Si and Sn Implantation on the Etch Rate of CVD Diamond  
Diamond and Related Materials 15 (2006) 1266-1270 
 
Li, C., Chen, Y. and Fitz Gerald, J. 
Substitution Reactions of Carbon Nanotube Template 
Applied Physics Letters 88 (2006) 223105-1-3 
 
Linnarsson, M.K.*, Janson, M.S.*, Nordell, N.*, Wong-Leung, Y. and Schoner, A.* 
Formation of Precipitates in Heavily Boron Doped 4H-SiC 
Applied Surface Science 252 (2006) 5316-5320 
 
Lloyd-Hughes, J.*, Merchant, S.K.E.*, Fu, L., Tan, H.H., Jagadish, C., Castro-Camus, E.* and 
Johnston, M.B.* 
Influence of Surface Passivation on Ultrafast Carrier Dynamics and Terahertz Radiation 
Generation in GaAs 
Applied Physics Letters 89 (2006) 232201-1-3 
 
Minissale, S.*, Gregorkiewicz ,T.*, Forcales, M. and Elliman, R. 
On Optical Activity of Er3+ Ions in Si-rich SiO2 Waveguides  
Applied Physics Letters 89 (2006) 171908-1-3 
 
Minissale, S.*, Gregorkiewicz, T.*, Forcales, M. and Elliman, R. 
An Optical Activity of Er3+ Ions in Si-rich SiO2 Waveguides 
Applied Physics Letters 89 (2006) 171908-1-3 
 
Mokkapati, S., Buda, M., Tan, H.H. and Jagadish, C. 
Effect of Auger Recombination on the Performance of p-doped Quantum Dot Lasers 
Applied Physics Letters 88 (2006) 161121-1-3 
 
Mokkapati, S., Tan, H.H. and Jagadish, C. 
Integration of an InGaAs Quantum-dot Laser with a Low-loss Passive Waveguide Using 
Selective-area Epitaxy 
IEEE Photonics Technology Letters 18 (2006) 1648-1650 
 
Mulpuri, K.B.*, Qadri, S.B.*, Grun, J.*, Manka, C. K.* and Ridgway, M.C. 
Annealing of Ion-implanted SiC by Laser-pulse-exposure-generated Shock-waves 
Solid-State Electronics 50 (2006) 1035-1040 
 
Park, C.J.*, Cho, H.Y.*, Kim, S.*, Choi, S.H.*, Elliman, R., Han, J.H.*, Kim, C.*, Hwang, H.N.* and 
Hwang, C.C.* 
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Annealing Temperature Dependence of Capacitance-voltage Characteristics in Ge-
nanocrystals-based Nonvolatile Memory Structures 
Journal of Applied Physics 99 (2006) 036101-1-3 
 
Park, C.J.*, Cho, K.H.*, Yang, W.-C.*, Cho, H.Y.*, Choi, S.H.*, Elliman, R., Han, J.H.* and Kim, C.* 
Large Capacitance-voltage Hysteresis Loops in SiO2 Films Containing Ge Nanocrystals 
Produced by Ion Implantation and Annealing 
Applied Physics Letters 88 (2006) 071916-1-3 
 
Pelant, I.*, Ostatnicky, T.*, Valenta, J.*, Luterova ,K.*, Skopalova, E.*, Mates, T.* and Elliman, R. 
Waveguide Cores Containing Silicon Nanocrystals as Active Spectral Filters for Silicon-based 
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Patterned Growth and Cathodoluminescence of Conical Boron Nitride Nanorods 
Applied Physics Letters 88 (2006) 093117-1-3 
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Castro-Camus, E.*, Lloyd-Hughes, J.*, Fraser, M.D., Tan, H.H., Jagadish, C. and Johnston, M.B.* 
Polarization Sensitive Terahertz Time Domain Spectroscopy 
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H.H. and Jagadish, C. 
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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 2006 include:  

In collaboration with colleagues in the Sydney node of CUDOS, we have produced nonlinear 
waveguides in chalcogenide glass and demonstrated all-optical regeneration and wavelength 
conversion – key elements for all-optical signal processing.  (Choi, Madden, Luther-Davies, 
Pelusi, Baker, Ta’eed and Lamont) 

As part of the CUDOS program on nonlinear photonic crystals, we have re-engineered the ANU 
focused ion beam system to achieve highly accurate (few nm) milling over several hours, 
allowing us to make chalcogenide glass photonic crystals of unsurpassed quality which have 
been used to demonstrate fibre coupling to waveguides and moderate-Q resonators.  (Freeman, 
Luther-Davies, Madden, Grillet, Eggleton and Smith) 

The relationships between composition, structure and properties of Ge-As-Se glasses have been 
established, and a method for theoretical prediction of the optical properties of these glasses 
has been developed.  The properties of a range of chalcogenide glasses have been measured 
against model predictions.  (Zha, Prasad, Wang and Luther-Davies) 

The Solid State Spectroscopy group has demonstrated a quantum memory for light using a 
rare-earth doped crystal with an efficiency of 13% which is the highest efficiency yet 
demonstrated.  Theory predicts that using a longer crystal, efficiencies approaching 100% will 
be possible.  The aim of this work is to enable long distance quantum communication.  (Sellars, 
Manson and Harrison) 

We have demonstrated a simple scheme for generating sodium "laser" light at 589 nm to 
generate a guide star for adaptive optics based on optical parametric amplification.  (Kolev, 
Duering and Luther-Davies) 

We have demonstrated that huge pressures (multi-Mbar) and temperatures (0.5 Million Kelvin) 
with extreme heating and cooling rates can been achieved by focusing a single laser pulse (100 
nJ, 800 nm, 200 fs) inside a sapphire crystal.  A new super-dense form of sapphire has been 
created.  (Gamaly, Rode, Luther-Davies, Juodkazis and Mizawa) 

By studying the size distributions for nanoclusters of carbon produced by laser ablation in an 
argon atmosphere for pressures from vacuum to 1500 Torr we showed that above a particular 
pressure a transition occurs from expansion-limited to diffusion-limited aggregation of 
clusters in the plume, which leads to a degree of control over cluster growth.  (Rode, Gamaly, 
Luther-Davies and Madsen) 

We have demonstrated the basis of a 3-D optical memory in iron-doped lithium niobate using 
single 150 fs, 800 nm laser pulses. Rewritable bits 2×2×8 µm3 was obtained with a refraction 
index modulation of ~10-3.  (Gamaly, Krolikowski, Rode and Juodkazis) 

We have determined the linear and complex nonlinear refractive index of deoxyribonucleic 
acid (DNA) as a function of wavelength (in the range 530 - 1300 nm) to characterize it as a 
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material for potential use in nonlinear waveguiding devices.  Refractive index anisotropy 
indicated that the DNA molecules were aligned in the direction parallel to the surface plane of 
the films.  (Samoc, Samoc, Miniewicz and Grote) 

We have found very efficient three-photon absorption can be achieved for femtosecond laser 
pulses in the 1000-1500 nm wavelength range in an organometallic dendrimer.  (Samoc, 
Morrall, Dalton Cifuentes and Humphrey) 

Organometallic complex containing Ru and Fe atoms have been used to demonstrate 
electrochromic switching of the nonlinear absorption and refraction between three distinct 
states differing in oxidation states of the two metal atoms.  (Samoc, Gauthier, Cifuentes, Paul, 
Lapinte and Humphrey) 

Second-harmonic generation was observed for the first time in films of an oriented liquid 
crystalline derivative of closo-decaborane.  (Miniewicz, A. Samoc and M. Samoc) 

Experimental demonstration of attractive forces between dark solitons in nonlocal media.  
(Krolikowski and Neshev; Dreischuh [University of Sofia, Bulgaria]; Petersen and Bang [DTU, 
Denmark]) 

Theoretical demonstration of formation of rotating soliton complexes in nonlocal nonlinear 
media.  (Krolikowski, Edmundson, Lopez-Aguyao, Desyatnikov and Kivshar; Skupin [Paris, 
France]; and Bang [DTU, Denmark]) 

Experimental demonstration of Zener tunelling in two-dimensional photonic lattices.  
(Krolikowski, Neshev, Sukhorukov and Kivshar; Trompeter, Poeschel, Pertsch and Lederer [Jena, 
Germany]) 

Experimental demonstration of formation of gap solitons in optical lattices with defocusing 
nonlinearity.  (Krolikowski, Rosberg, Neshev, Sukhorukov and Kivshar; Matuszewski and 
Trippenbach [Warsaw, Poland]; Mitchell and Austin [RMIT, Melbourne]) 

Experimental demonstration of surface waves in optical lattices.  (Krolikowski, Rosberg, and 
Neshev; Mitchell [RMIT, Melbourne]; Vicencio and Molina [Chile]) 

During 2006 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.  Three new ARC Discovery grants were 
awarded for commencement in 2007 and one new ARC Linkage grant commenced in 2006.  
The Centre congratulates Yinlan Ruan, Lily Luo, Joanne Harrison and Joseph Morrall on the 
award of their PhDs and welcomes Morgan Hedges and Daniel Buccoliero as new PhD students. 

Staff List 

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

Professors 
Wieslaw Krolikowski MSc PhD Warsaw 
Neil Manson MSc PhD Aberdeen 

Senior Fellows 
Eugene Gamaly PhD DSc Moscow 
Andrei Rode MSc PhD Moscow 
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Marek Samoc PhD DSc Wroc  

Research Fellows 
Duk Yong Choi PhD Seoul  
Steve Madden PhD Imperial College 
Anna Samoc MSc PhD Wroc  
Matthew Sellars BSc PhD ANU 
Rong Ping Wang PhD CAS 

Postdoctoral Fellows 
Ruth Jarvis BE BSc PhD ANU  
Vesselin Kolev PhD ANU  
Jevon Longdell PhD ANU 
Congji Zha BE Jingdezheng, ME WUT, PhD Sydney 

Visiting Fellows 
Graham Atkins BSc PhD Sydney 
Robbie Charters BSc Nott, PhD Cranfield 
Ben Cornish BSc ANU 
Graham Gordon BSc PhD ANU 
Mark Humphrey Bsc PhD ANU 
Dax Kukulj BSc PhD UNSW 
David Pulford BSc PhD ANU 

Senior Technical Officers 
Craig Macleod AssocDipMechEng CIT 
Anita Smith BSc Flinders 

Technical Officers 
John Bottega 
Maryla Krolikowska 
Martin Wulf 

Departmental Administrator 
Belinda Barbour  
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Publications 
 
Legend:  * External to the University 
  # Member of another area of this University other than this School 
 

Book Chapters 
Gamaly, E.G., Luther-Davies, B. and Rode, A.V. 
Laser-matter Interaction Confined inside the Bulk of a Transparent Solid 
In 3D Laser Microfabrication:  Principles and Applications, Wiley-VCH Verlag GMBH (2006) 
May-36 
 
Gamaly, E.G., Uteza, O., Rode, A.V., Samoc, M. and Luther-Davies, B. 
Non-equilibrium Transformations of Solids Induced by Femtosecond Laser Pulses 
In Superstrong Fields in Plasmans, American Institute of Physics (2006) 119-129 
 
Humphrey, M., Powell, C., Cifuentes, M., Morrall, J. and Samoc, M. 
Syntheses and Nonlinear Optical Properties of Alkynylruthenium Dendrimers  
In Metal-Containing and Metallosupramolecular Polymers and Materials, American 
Chemical Society (2006) 258-272 
 
Krolikowski, W., McCarthy, G., Saffman, M.*, Bang, O.*, Wylle,r J.* and Rasmussen, J.J.* 
Modulational Instability in Generalized Nonlinear Optical Media 
In Trends in Lasers and Electro-Optics Research, Nova Science Publishers (2006) 257-275 
 
Madsen, N., Rode, A.V., Freeman, D., Kolev, V.Z. and Luther-Davies, B. 
Laser Cleaning of Entrance Window during Ultra-fast Pulsed Laser Deposition 
In Laser Cleaning II, World Scientific Publishing Company (2006) 231-241 
 
Morrall, J., Humphrey, M., Dalton, G., Cifuentes, M. and Samoc, M. 
NLO Properties of Metal Alkynyl and Related Complexes 
In Non-Linear Optical Properties of Matter:  From Molecules to Condensed Phases, Springer 
(2006) 537-569 
 
Rode, A.V., Christy, A., Gamaly, E.G., Hyde, S. and Luther-Davies, B. 
Magnetic Properties of Novel Carbon Allotropes 
In Carbon Based Magnetism:  An Overview of the Magnetism of Metal Free Carbon-based 
Compounds and Materials, Elsevier B.V. (2006) 463-482 
 
Rode, A.V., Madsen, N., Gamaly, E.G., Luther-Davies, B., Baldwin, K., Hallam, D.*, Wain, A.* and 
Hughes, J.* 
Ultrafast Laser Cleaning of Museum Artifacts 
In Laser Cleaning II, World Scientific Publishing Company (2006) 219-230 

Refereed Journal  
Alexander, A., Longdell, J., Sellars, M.J. and Manson, N. 
Photon Echoes Produced by Switching Electric Fields 
Physical Review Letters 96 (2006) 043602-1-4 
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Arcon, D.*, Jaglicic, Z.*, Zorko, A.*, Rode, A.V., Christy, A., Madsen, N., Gamaly, E.G. and Luther-
Davies, B. 
Origin of magnetic moments in carbon nanofoam 
Physical Review B-Condensed Matter and Materials 74 (2006) 014438-1-9 
 
Baker, N.J.*, Lee, H.W.*, Littler, I.C.M.*, de Sterke, C.M.*, Eggleton, B.J.*, Choi, D., Madden, S. and 
Luther-Davies, B. 
Sampled Bragg Gratings in Chalcogenide (As2S3) Rib-waveguides 
Optics Express 14 (2006) 9451-9459 
 
Bezuhanov, K.*, Dreischuh, A.*, Paulus, G.*, Schatzel, M.*, Walthe, H.*, Neshev, D., Krolikowski, 
W. and Kivshar, Y.S. 
Spatial Phase Dislocations in Femtosecond Laser Pulses 
Journal of the Optical Society of America B 23 (2006) 26-35 
 
Blinc, R.*, Cevc, P.*, Arcon, D.*, Zalar, B.*, Zorko, A.*, Apih, T.*, Milia, F.*, Madsen, N., Christy, A. 
and Rode, A.V. 
13C NMR and EPR of Carbon Nanofoam 
Physica Status Solidi (b) (On-line) 243 (2006) 3069-3072 
 
Cifuentes, M., Humphrey, M., Lucas, N., Randles, M. and Samoc, M. 
Oligourethanes Containing Mixed-Metal Clusters in the Main-Chain:  Synthesis and Optical 
Limiting Properties 
Polymeric Materials Science and Engineering 95 (2006) 698 
 
Cifuentes, M., Powell, C., Morrall, J., McDonagh, A., Lucas, N., Humphrey, M., Samoc, M., 
Houbrechts, S.*, Asselberghs, I.*, Clays, K.J.*, Persoons, A.P.* and Isoshima, T.* 
Electrochemical  Spectroelectrochemical and Molecular Quadratic and Cubic Nonlinear 
Optical Properties of Alkynylruthenium Dendrimers 
Journal of the American Chemical Society 128 (2006) 10819-10832 
 
Desyatnikov, A.S., Sagemerten, N.*, Fischer, R., Terhalle, B.*, Traeger, D.*, Neshev, D., Dreischuh, 
A., Denz, C.*, Krolikowski, W. and Kivshar, Y.S. 
Two-dimensional Self-trapped Nonlinear Photonic Lattices 
Optics Express 14 (2006) 2851-2863 
 
Dreischuh, A., Neshev, D., Petersen, D., Bang, O.* and Krolikowski, W. 
Observation of Attraction between Dark Solitons 
Physical Review Letters 96 (2006) 043907-1-4 
 
Finsterbusch, K.*, Baker, N.J.*, Ta'eed, V.G.*, Eggleton, B.J.*, Choi, D., Madden, S. and Luther-
Davies, B. 
Long-period Gratings in Chalcogenide (As2S3) Rib Waveguides 
Electronic Letters 42 (2006) 1094-1095 
 
Fischer, R., Neshev, D., Krolikowski, W., Kivshar, Y.S., Iturbe-Castillo, D.*, Chavez-Cerda, S.*, 
Meneghetti, M.*, Caetano, D.P.* and Hickmann, J.* 
Oblique Interaction of Spatial Dark-soliton Stripes in Nonlocal Media 
Optics Letters 31 (2006) 3010-3012 
 
Fischer, R., Neshev, D., Lopez-Aguayo, S., Desyatnikov, A.S., Sukhorukov, A., Krolikowsi, W. and 
Kivshar, Y.S. 
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Observation of Light Localization in Modulated Bessel Optical Lattices 
Optics Express 14 (2006) 2825-2830 
 
Fischer, R., Saltiel, S., Neshev, D., Krolikowski, W. and Kivshar, Y.S. 
Broadband Femtosecond Frequency Doubling in Random Media 
Applied Physics Letters 89 (2006) 191105/1-3 
 
Fischer, R., Traeger, D.*, Neshev, D., Sukhorukov, A., Krolikowski, W., Denz, C.* and Kivshar, Y.S. 
Molding Light in Two-dimensional Photonic Lattices 
Optics and Photonics News Dec-06 (2006) 38 
 
Fischer, Ro., Traeger, D., Neshev, D., Sukhorukov, A., Krolikowski, W., Denz, C.* and Kivshar, Y.S. 
Reduced-symmetry Two-dimensional Solitons in Photonic Lattices 
Physical Review Letters 96 (2006) 023905-1-4 
 
Gamaly, E.G., Juodkazis, S.*, Nishimura, K.*, Misawa, H.*, Luther-Davies, B., Hallo, L.*, Nicolai, P.* 
and Tikhonchuk, V.T.* 
Laser-matter, Interaction in the Bulk of a Transparent Solid:  Confined Microexplosion and 
Void Formation 
Physical Review B - Condensed Matter and Materials 73 (2006) 214101-1-15 
 
Grillet, C.*, Freeman, D., Luther-Davies, B., Madden, S., McPhedran, R.*, Moss, D.J.*, Steel, M.J.* 
and Eggleton, B.J.* 
Characterization and Modeling of Fano Resonances in Chalcogenide Photonic Crystal 
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Non-linear Physics Centre  
 

The Nonlinear Physics Centre is a relatively new research team in the School engaged into 
interdisciplinary, both theoretical and experimental, research that covers a number of diverse 
topics unified by the general concepts of nonlinear physics and nonlinear optics.  

The Centre’s structure is defined by five major research directions and activities.   

Experimental nonlinear photonics (Group leader: Dr. Dragomir Neshev).  

The research topics of this group focus on the experimental study of linear and nonlinear light 
propagation in fabricated and optically-induced periodic photonic structures including 
waveguide arrays, photonic lattices, microstructures optical fibers, and photonic crystals. The 
research concentrates on nonlinear light localisation of monochromatic and supercontinuum 
light, formation of nonlinear patterns and solitons, nonlinear dynamics of vortices, and 
broadband second harmonic generation. 

Theoretical nonlinear photonics (Group leader: Dr. Andrey Sukhorukov).  

The activity of this group involves the research of light propagation in  nonlinear micro-
structured materials, including the investigation of  approaches for all-optical control of laser 
beams and pulses. Most recent  results reveal new possibilities for dispersion management, 
switching of  slow-light pulses, and shaping of supercontinuum radiation through the  effect 
of nonlinear localization in spatial and spectral domains. These  studies are performed in close 
collaboration with the experimental groups,  enabling the efficient development from the level 
of theoretical concepts  and ideas towards the practical demonstrations. 

Singular photonics and optical vortices (Group leader: Dr. Anton Desyatnikov). 

This is the newest group driven by a recently awarded Discovery Project. The major research 
topics include the theoretical and experimental studies of the complex light with angular 
momentum, phase dislocations and optical vortices; topological transformations of mono- and 
polychromatic light in chiral, periodic, and nonlinear photonic structures; optical spin-orbit 
coupling and polarization singularities.  

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 
specialises in the fields of nonlinear atom optics and quantum many-body physics. In 
particular, it is engaged in the theoretical studies of ultracold atomic gases (Bose-Einstein 
condensates) in optical lattices, magnetic waveguides, and reconfigurable atomic traps suitable 
for atomic interferometry and sensing. 

Composite structures and left-handed 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 2006 include a number of important theoretical and experimental 
results, presented in many research publications including papers in Physical Review Letters, 
the top-ranked journal in physics.  

Some of the signature results include the prediction of slow-light optical bullets in nonlinear 
Bragg-grating waveguide arrays (A. Sukhorukov), the extensive analysis of all-optical 
switching, bistability, and slow-light transmission in photonic crystal waveguide-resonator 
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structures (A. Miroshnichenko), the theoretical prediction and experimental demonstrations of 
polychromatic gap solitons in nonlinear photonic lattices (A. Sukhorukov, D. Neshev), the 
development of an analytical model for describing Zener tunneling in two-dimensional 
photonic lattices (A. Desyatnikov), the prediction of quantum vortices in the Bose-Hubbard 
systems (C. Lee, T. Alexander),  the development of the concept of spinor gap solutions in Bose-
Einstein condensates (T. Alexander, E. Ostrovskaya), and the first experimental studies of 
microwave metamaterials (D. Powell, I. Shadrivov). 

In addition, a number of the world-first experimental observations have been made by the 
members of the Department in 2006; the experimental works have been performed in 
collaboration with Professor W. Krolikowski from the Laser Physics Centre. This includes 
eexperimental studies of photonic Bloch oscillations and observation of Zener tunnelling of 
light in two-dimensional photonic lattices [H. Trompeter et al. Phys. Rev. Lett. 96, 053903 
(2006)], prediction and observation of reduced-symmetry two-dimensional spatial gap solitons 
and their enhanced mobility of these self-trapped nonlinear modes [R. Fischer et al. Phys. Rev. 
Lett. 96, 023905 (2006)], experimental demonstration of nonlinear surface waves localized at 
the edge of an array of nonlinear waveguide, the modes are identified nonlinear optical Tamm 
states [C.R. Rosberg et al. Phys. Rev. Lett. 97, 083901 (2006)], and observation of linear 
propagation and nonlinear localization of polychromatic light generated by a supercontinuum 
source [A. Sukhorukov et al. Opt. Express  14, 11265 (2006)]. 

In 2006, the students of the Centre, together with a few students of the Laser Physics Center, 
initiated a new Student Chapter of the Optical Society of America, the second chapter in 
Australia (President: Christian Rosberg). This chapter will bring concrete benefits to students at 
ANU through provision of funds for visiting lecturers and special events, and will benefit 
students involved in the chapters through assistance in attending OSA meetings and 
networking opportunities at those meetings. 

This year, the members of the Center was extremely successful in the competitive grant 
scheme of the Australian Research Council with 7 grants awarded, including 5 personal 
fellowships: QEII: Dr. A. Sukhorukov, ARF: Dr. E. Ostrovskaya, and APD: Dr. C. Lee, Dr. A. 
Mirochnichenko, and Dr. I. Shadrivov.  

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).  

 

Staff List 

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

Professors 
Alexander Dreischuh PhD Bulgaria (June–October) 
Solomon Saltiel PhD Russia (March–May, August–October) 

Senior Fellows 
Miklos Gulacsi BSc MSc Cluj, PhM PhD Trieste (December-August) 
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Research Fellows 
Anton Desyatnikov PhD Moscow 
Magnus Johansson PhD Sweden (April–July)  
Dragomir Neshev MSc PhD Sofia, BG (ARC Fellow)  
Elena Ostrovskaya MSc Moscow, PhD ANU 
Andrey Sukhorukov PhD ANU 

Postdoctoral Fellows 
Tristram Alexander PhD ANU (ARC APD) 
Chaohong Li PhD China 
Andrey Miroshnichenko PhD Dresden  
Ilya Shadrivov PhD ANU 
Kristian Motzek PhD Germany (March–July) 
David Powell PhD Monash  

Visiting Fellows 
Sergey Gredeskul PhD DSc Kharkov 
Sergei Kun MSc PhD Kiev 
Anatoly Sukhorukov MSc PhD DSc Moscow  
Dmitry Chigrin  
Abdolrahman Namdar Azarbaijan  
Ole Bang  
Savin Semevov  

Research Assistants 
Steven Morrison BEng Griffith (to June) 
Alex Minovich (April–July) 

Departmental Administrator 
Wendy Quinn BA ANU 
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Publications 
 
Legend:  * External to the University 
  # Member of another area of this University other than this School 
 

Refereed Journal 
Alexander, T.J. and Kivshar, Y.S. 
Soliton Complexes and Flat-top Nonlinear Modes in Optical Lattices 
Applied Physics B Lasers and Optics 82 (2006) 203-206 
 
Alexander, T.J., Ostrovskaya, E. and Kivshar, Y.S. 
Self-trapped Nonlinear Matter Waves in Periodic Potentials 
Physical Review Letters 96 (2006) 040401-1-4 
 
Benet L.*, Kun, S. and Qi, W.* 
Effect of Phase Relaxation on Quantum Superpositions in Complex Collisions 
Physical Review C: Nuclear Physics 73 (2006) 064602-1-8 
 
Bezryadina, A.*, Neshev, D., Desyatnikov, A.S., Young, J.*, Chen, Z.* and Kivshar, Y.S. 
Observation of Topological Transformations of Optical Vortices in Two-dimensional Photonic 
Lattices 
Optics Express 14 (2006) 8317-8327 
 
Bezuhanov, K*., Dreischuh, A.*, Paulus, G., Schatzel, M.*, Walther, H.*, Neshev, D., Krolikowski, 
W. and Kivshar, Y.S.  
Spatial Phase Dislocations in Femtosecond Laser Pulses 
Journal of the Optical Society of America B 23 (2006) 26-35 
 
Bienert, M.*, Flores, J.* and Kun, S. 
Experimental Proposal for Accurate Determination of the Phase Relaxation Time and Testing 
the Formation of Thermalized Non-equilibrated Matter in Highly Excited Quantum Many-body 
Systems 
Physical Review C: Nuclear Physics 74 (2006) 027602-1-4 
 
Bienert, M.*, Flores, J.*, Kun, S. and Seligman, T.H.* 
Anomalously Slow Cross Symmetry Phase Relaxation, Thermalized Non-equilibrated Matter 
and Quantum Computing Beyond the Quantum Chaos Border 
Symmetry, Integrability and Geometry: Methods and Applications 2 (2006) 027-1-7 
 
Dabrowska, B., Ostrovskaya, E. and Kivshar, Y.S. 
Instability-induced Localization of Matter Waves in Moving Optical Lattices 
Physical Review A 73 (2006) 033603-1-6 
 
Desyatnikov, A.S., Sagemerten, N.*, Fischer, R., Terhalle, B.*, Traeger, D.*, Neshev, D., Dreischuh, 
A., Denz, C.*, Krolikowski, W. and Kivshar, Y.S. 
Two-dimensional Self-trapped Nonlinear Photonic Lattices 
Optics Express 14 (2006) 2851-2863 
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Dmitriev, S.V.*, Kevrekidis, P.G.*, Sukhorukov, A., Yoshikawa, N.*and Takeno, S.* 
Discrete Nonlinear Schrödinger Equations Free of the Peierls-Nabarro Potential 
Physics Letters A 356 (2006) 324-332 
 
Dreischuh, A., Neshev, D., Petersen, D., Bang, O.* and Krolikowski, W.  
Observation of Attraction between Dark Solitons 
Physical Review Letters 96 (2006) 043907-1-4 
 
Fischer, R., Neshev, D., Krolikowski, W., Kivshar, Y.S., Iturbe-Castillo, D.*, Chavez-Cerda, S.*, 
Meneghetti, M.*, Caetano, D.P.* and Hickmann, J.* 
Oblique Interaction of Spatial Dark-soliton Stripes in Nonlocal Media 
Optics Letters 31 (2006) 3010-3012 
 
Fischer, R., Neshev, D., Lopez-Aguayo, S., Desyatnikov, A.S., Sukhorukov, A., Krolikowski, W. and 
Kivshar, Y.S. 
Observation of Light Localization in Modulated Bessel Optical Lattices 
Optics Express 14 (2006) 2825-2830 
 
Fischer, R., Saltiel, S., Neshev, D., Krolikowski, W. and Kivshar, Y.S. 
Broadband Femtosecond Frequency Doubling in Random Media 
Applied Physics Letters 89 (2006) 191105/1-3 
 
Fischer, R., Traeger, D.*, Neshev, D., Sukhorukov, A., Krolikowski, W., Denz, C.* and Kivshar, Y.S. 
Molding Light in Two-Dimensional Photonic Lattices 
Optics and Photonics News Dec-06 (2006) 38 
 
Fischer, R., Traeger, D., Neshev, D., Sukhorukov, A., Krolikowski, W., Denz, C.* and Kivshar, Y.S. 
Reduced-symmetry Two-dimensional Solitons in Photonic Lattices 
Physical Review Letters 96 (2006) 023905-1-4 
 
Garanovich, I., Sukhorukov, A. and Kivshar, Y.S. 
Broadband Diffraction Management and Self-collimation of White Light in Photonic Lattices 
Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 74 (2006) 066609-1-4 
 
Garanovich, I., Sukhorukov, A., Kivshar, Y.S. and Molina, M.I.* 
Surface Multi-gap Vector Solitons 
Optics Express 14 (2006) 4780-4785 
 
Gorkunov, M., Gredeskul, S., Shadrivov, I. and Kivshar, Y.S. 
Effect of Microscopic Disorder on Magnetic Properties of Metamaterials 
Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 73 (2006) 056605-1-8 
 
Gorkunov, M., Shadrivov, I. and Kivshar, Y.S. 
Enhanced Parametric Processes in Binary Metamaterials 
Applied Physics Letters 88 (2006) 071912-1-3 
 
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.*, Xu, G.-J.* and Kun, S. 
Non-reproducibility of the Cross Sections of the Products Induced from Dissipative Reaction 
of 19F + 27Al 
High Energy Physics and Nuclear Physics/Gaoneng Wuli yu He Wuli 30 (2006) 108-112 
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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. 
Rotation and Deformation of the Dinuclear System Formed in Dissipative Reaction of 19F + 27Al 
High Energy Physics and Nuclear Physics/Gaoneng Wuli yu He Wuli 30 (2006) 612-615 
 
Han, J.-L.*, Wang, Q.*, Dong, Y.-C.*, Li, S.-L.*, Duan, L.-M.*, Xu, H.-S.*, Xu, H.-G.*, Chen, R.-F.*, Bai, 
Z.*, Wu, H.-Y.*, Li, Z.-C.*, Lu, X.-Q.*, Zhao, K.*, Zhou, P.*, Liu, J.-C.*, Xu, G.-J.* and Kun, S. 
Largely Deformed Dinuclear System Formed in 19F + 27Al Dissipative Collision 
Chinese Physics Letters 23 (2006) 2706-2709 
 
Han, J.-L.*, Wang, Q.*, Xiao, Z.-G.*, Xu, H.-S.*, Sun, Z.-Y., Hu, Z.-G.*, Zhang, X.-Y.*, Wang, H.-W.*, 
Mao, R.-S.*, Yuan, X.-H.*, Xu, Z.-G.*, Zhao, T.-C.*, Zhang, H.-B.*, Xu, H.-G.*, Qi, H.-R.*, Wang, Y.*, 
Jia, F.*, Wu, L.-J.*, Ding, X.-L.*, Gao, Q.*, Gao, H.*, Li, S.-L., Bai, Z.*, Xiao, G.-Q.*, Jin, G.-M.*, Ren, 
Z.-Z.*, Zhou, S.-G.* and Kun, S.  
Exotic Behavior of Elastic Scattering Differential Cross-0Sections of Weaklu Bound Nucleus 17F 
at Small Angles 
High Energy Physics and Nuclear Physics/Gaoneng Wuli yu He Wuli 30 (2006) 1058-1061 
 
Johnston, B.F.*, Dekker, P.*, Withford, M.*, Saltiel, S.M.* and Kivshar, Y.S. 
Simultaneous Phase Matching and Internal Interference of Two Second-order Nonlinear 
Parametric Processes 
Optics Express 14 (2006) 11756-11765 
 
Kivshar, Y.S. 
Bending Light at Will 
Nature Physics 2 (2006) 729-730 
 
Lee, C. 
Adiabatic Mach-Zehnder Interferometry on a Quantized Bose-Josephson Junction 
Physical Review Letters 97 (2006) 150402-1-4 
 
Lee, C. and Brand, J.* 
Enhanced Quantum Reflection of Matter-wave Solitons 
Europhysics Letters 73 (2006) 321-327 
 
Lee, C., Alexander, T.J. and Kivshar, Y.S. 
Melting of Discrete Vortices via Quantum Fluctuations 
Physical Review Letters 97 (2006) 18408-1-4 
 
Lopez-Aguayo, S., Desyatnikov, A.S. and Kivshar, Y.S. 
Azimuthons in Nonlocal Nonlinear Media 
Optics Express 14 (2006) 7903-7908 
 
Lopez-Aguayo, S., Desyatnikov, A.S., Kivshar, Y.S., Skupin, S., Krolikowski, W. and Bang, O.* 
Stable Rotating Dipole Solitons in Nonlocal Optical Media 
Optics Letters 31 (2006) 1100-1102 
 
Matuszewski, M., Krolikowski, W., Trippenbach, M.* and Kivshar, Y.S. 
Simple and Efficient Generation of Gap Solitons in Bose-Einstein Condensates 
Physical Review A 73 (2006) 063621-1-7 
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Matuszewski, M., Rosberg, C., Neshev, D., Sukhorukov, A., Mitchell, A.*, Trippenbach, M.*, Austin, 
M.*, Krolikowski, W. and Kivshar, Y.S.  
Crossover from Self-defocusing to Discrete Trapping in Nonlinear Waveguide Arrays 
Optics Express 14 (2006) 254-259 
 
Mingaleev, S.F.*, Miroshnichenko, A., Kivshar, Y.S. and Busch, K.* 
All-optical Switching, Bistability, and Slow-light Transmission in Photonic Crystal Waveguide-
resonator Structures 
Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 74 (2006) 046603-1-15 
 
Miroshnichenko, A., Mingaleev, S.F., Busch, K.* and Kivshar, Y.S.  
All-optical Switching and Slow Light in Photonic Crystals 
Nanociencia et Moletronica 4 (2006) 729-743 
 
Miroshnichenko, A., Pinkevych, I. and Kivshar, Y.S. 
Tunable All-optical Switching in Periodic Structures with Liquid-crystal Defects 
Optics Express 14 (2006) 2839-2844 
 
Molina, M.I.*, Garanovich, I., Sukhorukov, A. and Kivshar, Y.S. 
Discrete Surface Solitons in Semi-infinite Binary Waveguide Arrays 
Optics Letters 31 (2006) 2332-2334 
 
Molina, M.I.*, Vicencio, R.* and Kivshar, Y.S. 
Discrete Solitons and Nonlinear Surface Modes in Semi-infinite Waveguide Arrays 
Optics Letters 31 (2006) 1693-1695 
 
Molina, M.I., Vicencio, R.* and Kivshar, Y.S.  
Impurity Modes and Wave Scattering in Discrete Chains with Nonlinear Defect States 
Physics Letters A 350 (2006) 134-137 
 
Morrison, S. and Kivshar, Y.S. 
Tamm States and Nonlinear Surface Modes in Photonic Crystals 
Optics Communications 266 (2006) 323-326 
 
Motzek, C., Sukhorukov, A. and Kivshar, Y.S. 
Polychromatic Interface Solitons in Nonlinear Photonic lattices 
Optics Letters 31 (2006) 3125-3127 
 
Motzek, C., Sukhorukov, A. and Kivshar, Y.S. 
Self-trapping of Polychromatic Light in Nonlinear Periodic Photonic Structures 
Optics Express 14 (2006) 9873-9878 
 
Namdar, A., Shadrivov, I. and Kivshar, Y.S. 
Backward Tamm States in Left-handed Metamaterials 
Applied Physics Letters 89 (2006) 114104-1-3 
 
Ostrovskaya, E., Alexander, T.J. and Kivshar, Y.S. 
Generation and Detection of Matter-wave Gap Vortices in Optical Lattices 
Physical Review A 74 (2006) 023605-1-7 
 



 

 

 PAGE 52

ANNUAL REPORT 2006

Prilepsky, J., Kovalev, A.*, Johansson, M. and Kivshar, Y.S. 
Magnetic Polarons in One-dimensional Antiferromagnetic Chains 
Physical Review B - Condensed Matter and Materials 74 (2006) 132404-1-4 
 
Rodas-Verde, M., Michinel, H.* and Kivshar, Y.S. 
Dynamics of Vector Solitons and Vortices in Two-dimensional Photonic Lattices 
Optics Letters 31 (2006) 607-609 
 
Rosberg, C., Garanovich, I., Sukhorukov, A., Neshev, D., Krolikowski, W. and Kivshar, Y.S. 
Demonstration of All-optical Beam Steering in Modulated Photonic Lattices 
Optics Letters 31 (2006) 1498-1500 
 
Rosberg, C., Neshev, D., Kartashov, Y.V.*, Vicencio, R.*, Krolikowski, W., Molina, M.I.*, Mitchell, 
A.*, Vysloukh, V.*, Torner, L.* and Kivshar, Y.S.  
Nonlinear Tamm States in Periodic Photonic Structures 
Optics and Photonics News Dec-06 (2006) 29 
 
Rosberg, C., Neshev, D., Krolikowski, W., Mitchell, A.*, Vicencio, R.*, Molina, M.I.* and Kivshar, 
Y.S.  
Observation of Surface Gap Solitons in Semi-infinite Waveguide Arrays 
Physical Review Letters 97 (2006) 083901-1-4 
 
Salgueiro, J.*, Michinel, H.*, Ferrando, A.* and Kivshar, Y.S. 
Switching and Instabilities of Optical Vortices in Nonlinear Dual-core Photonic Crystal Fibre 
Couplers 
Journal of the European Optical Society: Rapid Publications 1 (2006) 06014-1-5 
 
Saltiel, S. and Kivshar, Y.S. 
Group-velocity-matched Multistep Cascading in Nolinear Photonic Crystals 
Optics Letters 31 (2006) 3321-3323 
 
Scalora, M.*, D'Aguanno, G.*,3 Bloemer, M., Centini, M.*, de Ceglia, D.*, Mattiucci, N.* and 
Kivshar, Y.S. 
Dynamics of Short Pulses and Phase Matched Second Harmonic Generation in Negative Index 
Materials 
Optics Express 14 (2006) 4746-4756 
 
Shadrivov, I., Morrison, S. and Kivshar, Y.S. 
Tunable Split-ring Resonators for Nonlinear Negative-index Metamaterials 
Optics Express 14 (2006) 9344-9349 
 
Shadrivov, I., Zharov, N.A. and Kivshar, Y.S. 
Second-harmonic Generation in Nonlinear Left-handed Metamaterials 
Journal of the Optical Society of America B 23 (2006) 529-534 
 
Shadrivov, I., Zharov, N.A., Zharova, N. and Kivshar, Y.S. 
Nonlinear Magnetoinductive Waves and Domain Walls in Composite Metamaterials 
Photonics and Nanostructures: Fundamentals and Applications 4 (2006) 69-74 
 
Shchesnovich, V., Cavalcanti, S., Hickmann, J. and Kivshar, Y.S. 
Zener Tunneling in Two-dimensional Photonic Lattices 
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Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 74 (2006) 056602-1-6 
 
Sukhorukov, A, Neshev, D., Dreischuh, A., Fischer, R., Ha, S., Krolikowski, W., Bolger, J.*, Mitchell, 
A.*, Eggleton, B.J.* and Kivshar, Y.S. 
Polychromatic Nonlinear Surface Modes Generated by Supercontinuum Light 
Optics Express 14 (2006) 11265-11270 
 
Sukhorukov, A. 
Enhanced Soliton Transport in Quasiperiodic Lattices with Introduced Aperiodicity 
Physical Review Letters 96 (2006) 113902-1-4 
 
Sukhorukov, A. 
Soliton Dynamics in Deformable Nonliear Lattices 
Physical Review E (Statistical, Nonlinear and Soft Matter Physics) 74 (2006) 026606-1-4 
 
Sukhorukov, A. and Kivshar, Y.S. 
Slow-light Optical Bullets in Arrays of Nonlinear Bragg-Grating Waveguides 
Physical Review Letters 97 (2006) 233901-1-4 
 
Sukhorukov, A., Shadrivov, I. and Kivshar, Y.S. 
Wave Scattering by Metamaterial Wedges and Interfaces 
International Journal of Numerical Modelling 19 (2006) 105-117 
 
Traeger, D.*, Fischer, R., Neshev, D., Sukhorukov, A., Denz, C.*, Krolikowski, W. and Kivshar, Y.S. 
Nonlinear Block Modes in Two-dimensional Photonic Lattices 
Optics Express 14 (2006) 1913-1923 
 
Traeger, D., Fischer, R., Neshev, D., Sukhorukov, A., Denz, C.*, Krolikowski, W. and Kivshar, Y.S. 
Nonlinear Bloch Modes in Two-dimensional Photonic Lattices 
Optics Express 14 (2006) 1913-1923 
 
Trompeter, H.*, Brauer, A.*, Desyatnikov, A.S., Kivshar, Y.S., Krolikowski, W., Lederer, F.*, 
Michaelis, D.*, Neshev, D., Pertsch, T.*, Peschel, U.*, Streppel, U.* and Sukhorukov, A.  
Photonic Block Oscillations and Zener Tunnelling 
Optics and Photonics News Dec-06 (2006) 22 
 
Trompeter, H., Krolikowski, W., Neshev, D., Desyatnikov, A.S., Sukhorukov, A., Kivshar, Y.S., 
Pertsch, T.*, Peschel, U.* and Lederer, F.* 
Bloch Oscillations and Zener Tunneling in Two-dimensional Photonic Lattices 
Physical Review Letters 96 (2006) 053903-1-4 
 
Volyar, A., Shvedov, V., Fadeyeva, T.*, Desyatnikov, A.S., Neshev, D., Krolikowski, W. and Kivshar, 
Y.S. 
Generation of Single-charge Optical Vortices with an Uniaxial Crystal 
Optics Express 14 (2006) 3724-3729 
 
Wang, Q.*, Han, J.-L.*, Xiao, Z.-G.*, Xu, H.-S.*, Sun, Z.-Y.*, Hu, Z.-G.*, Zhang, X.-Y.*, Mao, R.-S.*, 
Yuan, X.-H.*, Xu, Z.-G.*, Zhao, T.-C.*, Zhang, H.-B.*, Xu, H.-G.*, Qi, H.-R.*, Jia, F.*, Wang, H.-W.*, 
Wu, L.-J.*, Ding, X.-L.*, Gao, Q.*, Gao, H.*, Li, S.-L.*, Bai, Z.*, Xiao, G.-Q.*, Jin, G.-M.*, Ren, Z.-Z.*, 
Zhou, S.-G.*, Kun, S. and Wang, Y.* 
Elastic Scattering Angular Dispersion of Weakly Bound Nucleus 17F 
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High Energy Physics and Nuclear Physics/Gaoneng Wuli yu He Wuli 30 (2006) 136-140 
 
Wang, Q.*, Han, J.-L.*, Xiao, Z.-G.*, Xu, H.-S.*, Sun, Z.-Y.*, Hu, Z.-G.*, Zhang, X.-Y.*, Wang, H.-W.*, 
Mao, R.-S.*, Yuan, X.-H.*, Xu, Z.-G.*, Zhao, T.-C.*, Zhang, H.-B.*, Xu, H.-G.*, Qi, H.-R.*, Wang, Y.*, 
Jia, F.*, Wu, L.-J.*, Ding, X.-L.*, Gao, Q.*, Gao, H.*, Li, S.-L.*, Bai, Z.*, Xiao, G.-Q.*, Jin, G.-M.*, Ren, 
Z.-Z.*, Zhou, S.-G.* and Kun, S. 
Exotic Behaviour of Angular Dispersion of Weakly Bound Nucleus 17F at Small Angles 
Chinese Physics Letters 23 (2006) 1731-1733 
 

Refereed Conference Proceedings 
Alexander, T.J., Desyatnikov, A.S.and Kivshar, Y.S. 
Discrete Vortex Clusters in Triangular Photonic Lattices 
Conference on Lasers and Electro-Optics, Quantum Electronics and Laser 
Science/Conference on Photonic Applications, Systems and Technologies (CLEO/QELS 06), 
Optical Society of America (2006) QFF5-1-2 
 
Bezryadina, A.*, Neshev, D., Desyatnikov, A.S., Young, J.*, Chen, Z.* and Kivshar, Y.S. 
Observation of Topological Transformations of Vortices in Two-dimensional Lattices 
Conference on Lasers and Electro-Optics, Quantum Electronics and Laser 
Science/Conference on Photonic Applications, Systems and Technologies (CLEO/QELS 06), 
Optical Society of America (2006) QFB1-1-2 
 
Fischer, R., Neshev, D., Krolikowski, W., Kivshar, Y.S., Iturbe-Castillo, D.*, Chavez-Cerda, S.*, 
Meneghetti, M.*, Caetano, D.P.* and Hickmann, J.* 
Observation of Spatial Shift in Interaction of Dark Nonlocal Solitons 
ACOFT & AOS Conference (ACOFT 2006), (2006)  
 
Fischer, R., Neshev, D., Lopez-Aguayo, S., Desyatnikov, A.S., Sukhorukov, A., Krolikowski, W. and 
Kivshar, Y.S. 
Light Localization in Bessel Photonic Lattices 
2006 International Conference on Nanoscience and Nanotechnology (ICONN-2006), IEEE 
Inc (2006) 435 - 438 
 
Fischer, R., Neshev, D., Lopez-Aguayo, S., Desyatnikov, A.S., Sukhorukov, A., Krolikowski, W. and 
Kivshar, Y.S. 
Localization of Light in Bessel Photonic Lattices 
ACOFT & AOS Conference (ACOFT 2006), (2006) 118-120 
 
Fischer, R., Neshev, D., Lopez-Aguayo, S., Desyatnikov, A.S., Sukhorukov, A., Krolikowski, W. and 
Kivshar, Y.S. 
Localization of Light in Optically-induced Modulated Bessel Lattices 
Conference on Lasers and Electro-Optics, Quantum Electronics and Laser 
Science/Conference on Photonic Applications, Systems and Technologies (CLEO/QELS 06), 
Optical Society of America (2006) QTuG2-1-2 
 
Fischer, R., Traeger, D., Neshev, D., Sukhorukov, A., Denz, C.*, Krolikowski, W. and Kivshar, Y.S.  
Directional Nonlinear Wave Transport in Photonic Lattices 
Conference on Lasers and Electro-Optics, Quantum Electronics and Laser 
Science/Conference on Photonic Applications, Systems and Technologies (CLEO/QELS 06), 
Optical Society of America (2006) QFF3-1-2 
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Garanovich, I., Sukhorukov, A. and Kivshar, Y.S. 
Light Localization at Nonlinear Lattice Interfaces 
EOS Topical Meeting on Nonlinear Optics: from Sources to Guided Waves (TOM 6), 
European Optical Society (2006) 164-165 
 
Garanovich, I., Sukhorukov, A. and Kivshar, Y.S. 
Surface Multigap Solitons in Nonlinear Waveguide-Arrays 
ACOFT & AOS Conference (ACOFT 2006), (2006) 139 
 
Gorkounov, M., Gredeskul, S., Shadrivov, I. and Kivshar, Y.S. 
Microscopic Disorder in Metamaterials 
Photonic Metamaterials: From Random to Periodic, Optical Society of America (2006) WD2-
1-3 
 
Lopez-Aguayo, S., Skupin, S., Desyatnikov, A.S., Bang, O.*, Krolikowski, W. and Kivshar, Y.S. 
Stable Rotating Dipole Solitons in Nonlocal Media 
Conference on Lasers and Electro-Optics, Quantum Electronics and Laser 
Science/Conference on Photonic Applications, Systems and Technologies (CLEO/QELS 06), 
Optical Society of America (2006) QThJ3-1-2 
 
Louis, P.J.Y. Ostrovskaya, E. and Kivshar, Y.S. 
Matter-wave Solitons in Optical Superlattices 
24th Internatinal Conference on Low Temperature Physics (LT-24), American Institute of 
Physics, Conference Proceedings Series (2006) 51-52 
 
Matthews, A., Morrison, S. and Kivshar, Y.S. 
Self-collimation and Beam Splitting in Chalcogenide Glass and Photopolymer Photonic 
Crystals 
2006 Conference on Optoelectronic and Microelectronic Materials and Devices, IEEE Inc 
(2006) 204-207 
 
Miroshnichenko, A., Mingaleev, S.F.*, Busch, K.* and Kivshar, Y.S. 
All-optical Switching and Slow Light in Photonic-crystal Waveguide-resonator Structures 
2006 Conference on Optoelectronic and Microelectronic Materials and Devices, IEEE Inc 
(2006) 168-171 
 
Miroshnichenko, A., Pinkevych, I. and Kivshar, Y.S. 
All-optical Switching in Photonic Structures with Liquid-crystal Defects 
Conference on Lasers and Electro-Optics, Quantum Electronics and Laser 
Science/Conference on Photonic Applications, Systems and Technologies (CLEO/QELS 06), 
Optical Society of America (2006) JTHC49-1-2 
 
Morrison, S. and Kivshar, Y.S. 
Surface Modes and Tamm States in Photonic Crystals 
Microelectronics, MEMS and Nanotechnology, SPIE International Society for Optical 
Engineering (2006) 60380Q-1-10 
 
Neshev, D., Sukhorukov, A., Dreischuh, A., Fischer, R., Ha, S., Rosberg, C., Krolikowski, W., Bolger, 
J.*, Eggleton, B.J.*, Mitchell, A.*, Austin, M.* and Kivshar, Y.S. 
Spatio-spectral Control of Supercontinuum Light 
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Frontiers in Optics 2006: The 90th OSA Annual Meeting, Laser Science XXII, Optical Society 
of America (2006) PDP-FC4-1 
 
Rosberg, C, Matuszewski, M., Neshev, D., Sukhorukov, A., Mitchell, A.*, Trippenbach, M.*, Austin, 
M.*, Krolikowski, W. and Kivshar, Y.S. 
Discrete Self-Trapping vs Defocusing in Nonlinear Waveguide Arrays 
Conference on Lasers and Electro-Optics, Quantum Electronics and Laser 
Science/Conference on Photonic Applications, Systems and Technologies (CLEO/QELS 06), 
Optical Society of America (2006) QFF6-1-2 
 
Rosberg, C., Garanovich, I., Sukhorukov, A., Neshev, D., Krolikowski, W. and Kivshar, Y.S. 
Demonstration of Optically Controlled Beam Steering in Dynamic Photonic Lattices 
Conference on Lasers and Electro-Optics, Quantum Electronics and Laser 
Science/Conference on Photonic Applications, Systems and Technologies (CLEO/QELS 06), 
Optical Society of America (2006) CMU3-1-2 
 
Rosberg, C., Neshev, D., Krolikowski, W., Kivshar, Y.S., Mitchel, A.*, Vicencio, R.* and Molina, M.I.* 
Observation of Surface Gap Solitons 
Conference on Lasers and Electro-Optics, Quantum Electronics and Laser 
Science/Conference on Photonic Applications, Systems and Technologies (CLEO/QELS 06), 
Optical Society of America (2006) CMK7-1-2 
 
Rosberg, C., Neshev, D., Krolikowski, W., Mitchell, A.*, Vicencio, R.*, Molina, M.I.* and Kivshar, 
Y.S. 
Observation of Nonlinear Optical Tamm States in Truncated Photonic Lattices 
2006 International Conference on Nanoscience and Nanotechnology (ICONN-2006), IEEE 
Inc (2006) 462 - 465 
 
Rosberg, C., Neshev, D., Krolikowski, W., Mitchell, A.*, Vicencio, R.*, Molina, M.I.* and Kivshar, 
Y.S. 
Surface Gap Solitons at Fabricated Photonic Lattice Interfaces 
ACOFT & AOS Conference (ACOFT 2006), (2006) 130-132 
 
Rosberg, C., Neshev, D., Krolikowski, W., Mitchell, A.*, Vicencio, R.*, Molina, M.I.* and Kivshar, 
Y.S. 
Surface Gap Solitons in Defocusing Waveguide Arrays 
EOS Topical Meeting on Nonlinear Optics: from Sources to Guided Waves (TOM 6), 
European Optical Society (2006) 140-141 
 
Rosberg, C., Neshev, D., Krolikowski, W., Mitchell, A.*, Vicencio, R.*, Molina, M.I.* and Kivshar, 
Y.S. 
Surface Gap Solitons in LiNbO3 Waveguide Arrays 
Frontiers in Optics 2006: The 90th OSA Annual Meeting, Laser Science XXII, Optical Society 
of America (2006) FTuO6-1 
 
Rosberg, C., Neshev, D., Sukhorukov, A., Krolikowski, W. and Kivshar, Y.S. 
Discrete and Gap Solitons in Optically Induced Triangular Lattices 
EOS Topical Meeting on Nonlinear Optics: from Sources to Guided Waves (TOM 6), 
European Optical Society (2006) 142-143 
 
Rosberg, C., Neshev, D., Sukhorukov, A., Krolikowski, W. and Kivshar, Y.S. 
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Discrete and Gap Solitons in Triangular Photonic Lattices 
Frontiers in Optics 2006: The 90th OSA Annual Meeting, Laser Science XXII, Optical Society 
of America (2006) FThA7-1 
 
Shadrivov, I., Gorkunov, M., Zharov, N.A. and Kivshar, Y.S. 
Second-harmonic Generation in Left-handed Metamaterials 
Photonic Metamaterials: From Random to Periodic, Optical Society of America (2006) WD3-
1-3 
 
Shadrivov, I., Reznik, A., Zharov, N.A., Zharova, N. and Kivshar, Y.S. 
Observation of Magentoinductive Waves in Metamaterials 
Photonic Metamaterials: From Random to Periodic, Optical Society of America (2006) ThA4-
1-3 
 
Shadrivov, I., Sukhorukov, A. and Kivshar, Y.S. 
One-dimensional Periodic Stuctures with Complete Spectral Gaps 
Microelectronics, MEMS and Nanotechnology, SPIE International Society for Optical 
Engineering (2006) 60380Z-1-8 
 
Sukhorukov, A. and Kivshar, Y.S. 
Slow Light Bullets in Arrays of Nonlinear Bragg-grating Waveguides 
Conference on Lasers and Electro-Optics, Quantum Electronics and Laser 
Science/Conference on Photonic Applications, Systems and Technologies (CLEO/QELS 06), 
Optical Society of America (2006) JWB82-1-2 
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Nuclear Physics  
 

This year was productive in terms of both the research carried out by staff and other users and 
in the operation of the Heavy Ion 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.  

Over 50 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.  

Several projects were successful in obtaining funding through the Australian Research Council 
including a new program aimed at exposure dating using Accelerator Mass Spectrometry 
(AMS) intended to study long-term landscape evolution. The project is based on the group’s 
earlier measurements on haematite material from Brazil with a known erosion history that 
showed that the production rate of Mn-53 by cosmic rays on Fe was relatively high.  AMS 
exploits a broad range of beams from the accelerator facility and highlights of other research 
carried out this year included measurements of the heavy isotopes Pu-239 and U-236  in a 
wide range of uranium ores and the development of a model to describe the processes by 
which they are produced. Studies also continued of sediment transport in the Herbert River 
catchment using bomb-produced plutonium as a tracer, a technique being evaluated as an 
alternative to the use of Cs-137. The initial aim is to understand water-borne sediment 
transportation into the Great Barrier Reef Lagoon, to differentiate between natural processes 
and those caused by human land-use practices. 

The ARC LIEF – funded project initiated by the AMS group to develop an ultra-sensitive radio-
carbon system for collaborative research on climate, natural resources and ecosystems 
progressed with preparations for its installation in a new laboratory in RSES and final testing 
in the manufacturer’s workshops. Delivery of the system is now scheduled for January 2007.  

On the basic research side, the Fission-Fusion group has continued the development of a broad 
range of instrumentation for fusion, fission and heavy-ion break-up studies, above and below 
the Coulomb barrier. With the full implementation of the superconducting solenoid – 
SOLITAIRE - a program of high precision fusion excitation function measurements was 
undertaken to understand the role of multi-phonon excitations in nuclear fusion. These 
measurements provide new information on the interactions at the touching configuration 
between heavy nuclei, just prior to fusion.  

Other measurements of fission mass and angular distributions were undertaken to investigate 
the quasi-fission mechanism that hinders fusion of very heavy nuclei, results  which have 
implications for the study of super-heavy elements. Measurements of elastic and inelastic 
scattering at sub-barrier energies have given unambiguous information on the shape of the 
inter-nuclear potential and they also promise to shed new light on the energy dissipation 
processes that causes nuclei to be captured after passing inside the fusion barrier. Studies of 
incomplete fusion have also continued with measurements and a new theoretical model of 
breakup and fusion of weakly bound nuclei developed in collaboration with Jeff Tostevin of 
the University of Surrey. 

 The spectroscopy group, whose main focus is the study of unusual nuclear states pursued 
detailed design work and modeling of reactions that it hopes to use, exploiting SOLITAIRE as a 
transport device, with gamma-ray and electron instrumentation at the focal plane. As well as 
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this initiative, which will focus on neutron-deficient heavy nuclei, significant progress 
continues to be made on the discovery and characterization of isomeric states in well-
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 recent years.  
Another Gammasphere proposal extending this work was approved in 2006 and an experiment 
was carried out in December.  

The main spectroscopic studies carried out locally have been measurements on a range of 
nuclei in the trans-lead region, including identification and characterization of metastable 
states in Bi, Po, Rn and Fr isotopes, as well as studies using incomplete fusion reactions to 
complement the results on neutron-rich nuclei obtained from the deep-inelastic studies.  

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 Andrew Stuchbery.  The group was successful 
this year in obtaining funding through the ARC to develop the area of moment measurements 
under the demanding conditions that pertain in exotic beam measurements, including very low 
intensity beams and often relativistic energies. In association with this research area, regular 
use is now being made of the low temperature Hyperfine Spectrometer that was recently 
commissioned. One application has been investigation of terbium as a ferromagnetic host to 
probe the mechanisms by which polarization is transferred to ions moving swiftly within a 
magnetized medium.  

In a more general area the Department now has formal involvement with the IAEA with Tibor 
Kibedi as the Australian representative in the Nuclear Data project.  Through an international 
collaboration, Kibedi has taken a major role in evaluating existing and new theories of internal 
conversion, and a critical evaluation of all available experimental data. The result has been the 
development of new codes for the generation of conversion coefficients and their acceptance 
by the international community, including the provision of a web-based calculation tool for 
researchers, hosted by the Department. 

Progress has also continued in developing the Superconducting LINAC to extend the Facility 
capabilities. New RF control electronics has provided a major improvement in the reliability of 
the system and considerable progress being made in developing high intensity beams from a 
new gas-cathode ion source. Several beam-proving runs with acceleration through the LINAC 
for delivery to experimental stations were carried out, leading to the resolution of a number of 
outstanding beam transport issues.  In parallel, technological developments aimed at a new 
generation of accelerating structures have progressed, with success in the design of a two-stub 
resonator and a novel rotary tuner, which it is hoped, will find application on the local system 
and on new accelerators overseas. 

The Department had a significant presence at the Annual General Meeting of the Australian 
Academy of Science held in May 2006 with the presentation of the 2006 Pawsey Medal to 
Nanda Dasgupta , and the induction of David Hinde as a Fellow of the Academy. Also in the 
public arena, George Dracoulis was appointed to the Prime Minister’s select Taskforce 
reviewing Uranium Mining, Processing and Nuclear Energy (UMPNER) which delivered its final 
report at the end of 2006. This has resulted in numerous media reports and public 
presentations and both he and Aidan Byrne continue to be regularly involved in public 
outreach associated with energy issues and the Nuclear debate.  

Staff List 

Professor and Head of Department 
George Dracoulis BSc PhD Melb, FAIP, FAPS, Hon FRSNZ, FAA  
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Professors 
Aidan Byrne MSc Auckland, PhD ANU, FAIP (jointly with DP) 
Keith Fifield MSc Auckland, PhD Penn, FAIP 
David Hinde BSc Manchester, PhD ANU, FAIP, FInstP 

Senior Fellows 
Mahananda Dasgupta BSc MSc Rajasthan, PhD Bombay, FAIP 
Tezer Esat MSc Queens, PhD ANU (jointly with RSES) 
Andrew Stuchbery BSc PhD Melbourne, FAIP  

Fellows 
Tibor Kibédi PhD Debrecen 
Greg Lane BSc PhD ANU (ARC Fellowship) 
Anna Wilson BSc Bristol, PhD Liverpool (jointly with DP) 

Research Fellows 
Timothy Barrows BSc, PhD ANU (ARC Fellowship) 
Clyde Morton BSc Sydney, PhD ANU  
Stephen Tims BSc PhD Melbourne 

Postdoctoral Fellows 
Alexis Diaz-Torres BSc MSc Havana, PhD Giessen 
Leandro Gasques BSc PhD São Paulo (from July) 
Paivi Nieminen Msc PhD Jyväskylä  
Renju Thomas BSc Kerala, MSc Cochin, PhD Mumbai 
Hiroshi Watanabe BSc PhD Kyushu  

Visiting Fellows 
Karl-Hugo Maier PhD Berlin (November–May) 
John Newton MA PhD Cambridge, DSc Manchester, FAA (Emeritus Professor)  
Heiko Timmers ADFA, UNSW (jointly with EME, until Oct) 
Leandro Gasques PhD Sao Paulo (February–June) 
Anjali Mukherjee PhD Calcutta (February–June) 
Jeff Tostevin PhD Surrey, CPhys, FInstP (April–August) 
Qiuju Guo PhD Nagoya (from September) 

Accelerator Research and Operations Manager 
David Weisser, MSc, PhD Minn, FAIP  

Engineer 
Nikolai Lobanov, BSc Moscow, PhD St Peter  

Research Officers 
Paul Davidson, BSc, MSc Auckland, PhD ANU 
Gordon Foote, BSc London, PhD ANU (retired June)  

Technical Officers  
John Bockwinkel, AssocDipMechEng  
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Alan Cooper, AssocDipMechEng  
Alan Harding  
Justin Heighway, AssocDipAppSci  
John Kennedy  
Tom Kitchen (from June) 
Lorenzo Lariosa  
Matthew Lenahan (until September) 
Alistair Muirhead 
Bob Turkentine  
Howard Wallace  

Departmental Administrator  
Marjorie O’Neill (until March) 
Petra Rickman (from April) 
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Publications 
 
Legend:  * External to the University 
  # Member of another area of this University other than this School 

Book Chapters 
Wilson, A., Dracoulis, G., Davidson, P.M., Hubel, H.*, Korichi, A.*, Astier, A.*, Azaiez, A.*, Bazzacco, 
D.*, Bourgeois, C.*, Byrne, A., Clark, R.G.*, Fallon, P.*, Gorgen, A.*, Hannachi, F.* and Lane, G. 
Excitation Energies of Superdeformed States in the Pb Isotopes 
Frontiers in Nuclear Structure Astrophysics and Reactions, American Institute of Physics 
(2006) 273-277 
 

Refereed Journal  
Barker, P.H.* and Byrne, A. 
Half-life of the Superallowed Positron Emitter 50Mn  
Physical Review C:  Nuclear Physics 73 (2006) 064306-1-5 
 
Bastin, J.E.*, Herzberg, R.*, Butler, P.A.*, Jones, G.D.*, Page, R.D.*, Jenkins, D.G.*, Amzal, N.*, Brew, 
P.M.T.*, Hammond, N.J.*, Humphreys, R.*, Ikin, P.J.C.*, Page, T.*, Greenlees, P.*, Jones, P.*, Julin, 
R.J.*, Juutinen, S.*, Kankaanpaa, H.*, Keenan, A.*, Kettunen, H.*, Kuusiniemi, P.*, Leino, M.*, 
Leppanen, A.P.*, Muikku, M.*, Nieminen, P., Rahkila, P.*, Scholey, C.*, Uusitalo, J.*, Bouchez, E.*, 
Chatillon, A.*, Hurstel, A.*, Korten, W.*, Le Coz, Y.*, Theisen, Ch.*, Ackermann, D.*, Gerl, J.*, 
Helariutta, K.*, Hessberger, F.P.*, Schlegel, Ch.*, Wollerscheim, H.J.*, Lach, M.*, Maj, A.*, 
Meczynski, W.*, Styczen, J.*, Khoo, T.*, Lister, C.J.*, Afanasjev, A.V.*, Maier, H.J.*, Reiter, P.*, 
Bednarczyc, P.*, Eskola, K.* and Hauschild, K.* 
In-beam Gamma ray and Conversion Electron Study of 250Fm 
Physical Review C:  Nuclear Physics 73 (2006) 024308-1-11 
 
Binnie, S.A.*, Phillips, W.A.*, Michael A. Summerfield, M.A.* and Fifield, L.K. 
Sediment Mixing and Basin-wide Cosmogenic Nuclide Analysis in Rapidly Eroding 
Mountainous Environments 
Quaternary Geochronology 1 (2006) 4–14 
 
Bollhofer, A.*, Storm, J.*, Martin, P.* and Tims, S. 
Geographic Variability in Radon Exhalation at a Rehabilitated Uranium Mine in the Northern 
Terrtitory, Australia 
Environmental Monitoring and Assessment 114 (2006) 313-330 
 
Bostock, H., Opdyke, B., Gagan, M., Kiss, A.E.* and Fifield, L. 
Glacial/interglacial Changes in the East Australian Current 
Climate Dynamics 26 (2006) 645-659 
 
Cartwright, I.*, Weaver, T. R.* and Fifield, L. 
C1/Br Ratios and Environmental Isotopes as Indicators of Recharge Variability and 
Groundwater Flow:  An Example from the Southeast Murray Basin, Australia 
Chemical Geology 231 (2006) 38-56 
 
Chappell, J., Zheng, H.* and Fifield, L. 
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Yangtse River Sediments and Erosion Rates from Source to Sink Traced with Cosmogenic 10Be:  
Sediments from Major Rivers 
Palaeogeography, Palaeoclimatology, Palaeoecology 241 (2006) 79-94 
 
Davies, A.D.*, Stuchbery, A., Mantica, P.F.*, Davidson, P.M., Wilson, A., Becerril, A.*, Brown, B.A.*, 
Campbell, C.M.*, Cook, J.M.*, Dinca, D.C.*, Gade, A.*, Liddick, S.N.*, Mertzimekis, T.J.*, Mueller, 
W.F.*, Terry, J.R.*, Tomlin, B.E.*, Yoneda, K.* and Zwahlen, H.* 
Probing Shell Structure and Shape Changes in Neutron-rich Sulfur Isotopes through 
Transient-Field g-Factor Measurements on Fast Radioactive Beams of 38S and 40S 
Physical Review Letters 96 (2006) 112503-1-4 
 
Diaz-Torres, A. 
Competition between Fusion and Quasifission in a Heavy Fusing System:  Diffusion of Nuclear 
Shapes through a Dynamical Collective Potential Energy Landscape 
Physical Review C:  Nuclear Physics 74 (2006) 064601-1-13 
 
Dogra, R., Brett, D.A., Byrne, A., Mestnik-Filho, J.*, Li, Y. and Ridgway, M.C. 
Do Palladium-dopant Pairs Exist in Silicon? 
Physica B 376-377 (2006) 245-248 
 
Dracoulis, G., Kondev, F.G.*, Lane, G., Byrne, A., McGoram, T., Kibedi, T., Ahmad, I.*, Carpenter, 
M.P.*, Janssens, R.V.F.*, Lauritsen, T.*, Lister, C.J.*, Seweryniak, D.*, Chowdhury, P.* and Tandel, 
S.K.* 
Anomalous Isomeric Decays in 174Lu as a Probe of K-mixing and Interactions in Deformed 
Nuclei 
Physical Review Letters 97 (2006) 122501-1-4 
 
Dracoulis, G., Lane, G., Kondev, F.G.*, Byrne, A., Hughes, R., Nieminen, P., Watanabe, H.*, 
Carpenter, M.P.*, Janssens, R.V.F.*, Lauritsen, T.*, Seweryniak, D.*, Zhu, S.*, Chowdhury, P.* and 
Xu, F.* 
Two-Quasiparticle K-Isomers and Pairing Strengths in the Neutron-Rich Isotopes 174Er and 172Er 
Physics Letters B 635 (2006) 200-206 
 
Esat, T. and Yokoyama, Y.* 
Growth Patterns of the Last Ice Age Coral Terraces at Huon Peninsula 
Global and Planetary Change 54 (2006) 216-224 
 
Esat, T. and Yokoyama, Y.* 
Variability in the Uranium Isotopic Composition of the Oceans over Glacial–interglacial 
Timescales 
Geochimica et Cosmochimica Acta 70 (2006) 4140-4150 
 
Gasques, L., Dasgupta, M., Hinde, D.J., Peatey, T.*, Diaz-Torres, A. and Newton, J. 
Isomer Ratio Measurements as a Probe of the Dynamics of Breakup and Incomplete Fusion 
Physical Review C:  Nuclear Physics 74 (2006) 10 pages 
 
Gome, P.R.S.*, Padron, I.*, Crema, E.*, Capurro, O.A.*, Fernandez, N.J.O.*, Arazi, A.*, Marti, G.V.*, 
Lubian, J.*, Trotta, M.*, Pachec, A.J.*, Testoni, J.E.*, Rodriguez, M.D.*, Ortega, M.E.*, Chamon, L.C.*, 
Anjos, R.*, Veiga, R.*, Dasgupta, M., Hinde, D.J. and Hagino, K.* 
Comprehensive Study of Reaction Mechanisms for the 9Be + 144Sm System at Near- and Sub-
barrier Energies 
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Physical Review C:  Nuclear Physics 73 (2006) 064606-1-11 
 
Gomes, P.R.S.*, Padron, I.*, Crema, E.*, Capurro, O.A.*, Fernandez, N.J.O.*, Marti, G.V.*, Arazi, A.*, 
Trotta, M.*, Lubian, J.*, Ortega, M.E.*, Pacheco, A.J.*, Rodriguez, M.D.*, Testoni, J.E.*, Anjos, R.*, 
Chamon, L.C.*, Dasgupta, M., Hinde, D.J. and Hagino, K.* 
Disentangling the Reaction Mechanisms of Weakly Bound Nuclei 
Physics Letters B 634 (2006) 356-361 
 
Gontchar, I.*, Dasgupta, M., Hinde, D.J. and Newton, J. 
The Finite Size Effects in Fusion of Deformed Nuclei at Incident Energies Near the Barrier 
Physics of Atomic Nuclei 69 (2006) 1428-1433 
 
Gontchar, I.I., Hinde, D.J., Dasgupta, M., Morton, C. and Newton, J. 
Semi-microscopic Calculations of the Fusion Barrier Distributions for Reactions Involving 
Deformed Target Nuclei 
Physical Review C:  Nuclear Physics 73 (2006) 034610-1-14 
 
Grahn, T.*, Dewald, A.*, Moeller, O.*, Julin, R.J.*, Beausang, C.*, Christen, S.*, Darby, I.G.*, 
Eeckhaudt, S.*, Greenlees, P.*, Gorgen, A.*, Helariutta, K.*, Jolie, J.*, Jones, P.G.*, Juutinen, S.*, 
Kettunen, H.*, Kroll, T.*, Krucken, R.*, Le Coz, Y.*, Leino, M.*, Leppanen, A.P.*, Meierbeck, P.*, 
Meyer, D.A.*, Melon, B.*, Nieminen, P., Nyman, M.*, Page, R.D.*, Pakarinen, J.*, Petkov, P.*, 
Rahkila, P.*, Saha, B.*, Sandzelius, M.*, Saren, J.*, Scholey, C.* and Uusitalo, J.* 
Collectivity and Configuration Mixing in 186,188Pb and 194Po 
Physical Review Letters 97 (2006) 062501-1-4 
 
Haviv, I.*, Enzel, Y., Whipple, K.X.*, Zilberman, E., Stone, J.*, Matmon, A.* and Fifield, L. 
Amplified Erosion above Waterfalls and Oversteepened Bedrock Reaches 
Journal of Geophysical Research 111 (2006) F04004-1-11 
 
Hogg, A.G.*, Fifield, L.K., Turney, C.S.M.*, Palmer, J.G.*, Galbraith, R.* and Baillie, M.G.K.* 
Dating Ancient Wood by High-sensitivity Liquid Scintillation Counting and Accelerator Mass 
Spectrometry — Pushing the Boundaries 
Quaternary Geochronology 1 (2006) 241–248 
 
Leppanen, A.P.*, Uusitalo, J.*, Greenlees, P.*, Herzberg, R.*, Amzal, N.*, Becker, F.*, Butler, P.A.*, 
Chewter, A.J.C.*, Cocks, J.F.C.*, Dorvaux, O.*, Eeckhaudt, S.*, Eskola, K.*, Gerl, J.*, Grahn, T.*, 
Hammond, N.J.*, Hauschild, K.*, Helariutta, K.*, HeBberger, F.P.*, Houry, M.*, Jones, G.D.*, Jones, 
P.G.*, Julin, R.J.*, Juutinen, S.*, Kankaanpaa, H.*, Kettunen, H.*, Khoo, T.*, Korten, W.*, 
Kuusiniemi, P.*, Le Coz, Y.*, Leino, M.*, Lister, C.J.*, Lucas, R.*, Muikku, M.* 34 Nieminen, P., 
Nyman, M.*, Page, R.D.*, Pakarinen, J.*, Rahkila, P.*, Reiter, P.*, Saren, J.*, Schlegel, Ch.*, Scholey, 
C.*, Stezowski, O.*, Theisen, Ch.*, Trzaska, W.H.* and Wollersheim, H.J.* 
Recoil-fission Tagging of the Transfermium Nucleus 252No 
European Physical Journal A, and Nuclei 28 (2006) 301-306 
 
Levon, A.I.*, Nosenko, Yu.V.*, Onischuk, V.A.*, Schevchuk, A.A.* and Stuchbery, A. 
Nuclear g Factors and Structure of High-spin Isomers in 190,192,194Pt and 196,198Hg 
Nuclear Physics A 764 (2006) 24-41 
 
Lind, O.*, Oughton, D.*, Salbu, B.*, Skipperud, L.*, Sickel, M.*, Brown, J.E.*, Fifield, L. and Tims, S.  
Transport of Low 240Pu/239Pu Atom Ratio Plutonium-Species in the Ob and Yenisey Rivers to the 
Kara Sea 
Earth and Planetary Science Letters 251 (2006) 33-43 
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Lobanov, N. and Weisser, D. 
Three-stub Quarter Wave Superconducting Resonator Design 
Physical Review Special Topics, and Beams 9 (2006) 112002-1-7 
 
Lobanov, N. and Weisser, D. 
Two-Stub Quarter Wave Superconducting Resonator Design 
Physical Review Special Topics, and Beams 9 (2006) 042002-1-5 
 
Mackintosh, A.N.*, Barrows, T.T, Colhoun, E.A.* and Fifield, L. 
Exposure Dating and Glacial Reconstruction at Mt. Field, Tasmania, Australia  Identifies MIS 3 
and MIS 2 Glacial Advances and Climatic Variability 
Journal of Quaternary Science 21 (2006) 363-376 
 
Marsden, O.J.*, Abrahamsen, L.*, Bryan, N.D.*, Day, J.P.*, Fifield, L., Gent, C.*, Goodall, P.S.*, 
Morris, K.*and Livens, F.* 
Transport and Accumulation of Actinide Elements in the Near-Shore Environment:  Field and 
Modelling Studies 
Sedimentology 53 (2006) 237-248 
 
Martin, P.*, Tims, S., McGill, A.*, Ryan, B.* and Pfitzner, K.* 
Use of Airborne γ-Ray Spectrometry for Environmental Assessment of the Rehabilitated 
Nabarlek Uranium Mine, Australia 
Environmental Monitoring and Assessment 115 (2006) 531-553 
 
Martinez, J.I.*, Rincon, D.*, Yokoyama, Y.* and Barrows, T.T. 
Foraminifera and Coccolithophorid Assemblage Changes in the Panama Basin during the last 
Deglaciation:  Response to Sea-suface Productivity Induced by a Transient Climate Change 
Palaeogeography, Palaeoclimatology, Palaeoecology 234 (2006) 114-126 
 
Orce, J.N.*, Bruce, A.M.*, Emmanouildis, A.*, Byrne, A., Dracoulis, G., Kibedi, T., Caamano, M.*, El 
Masri, H.*, Pearson, C.J.*, Podolyak, Z.*, Stevenson, P.D.*, Walker, P.A.*, Xu, F.*, Cullen, D.M.* and 
Wheldon, C.* 
Shape-driving Effects in the Triaxial Nucleus, 128Xe 
Physical Review C:  Nuclear Physics 74 (2006) 034318-1-12 
 
Orlandi, R.*, Smith, A.G.*, Patel, D.*, Simpson, G.S.*, Wall, R.M.*, Smith, J.F.*, Onakanmi, O.J.*, 
Ahmad, I.*, Greene, J.P.*, Carpenter, M.P.*, Lauritsen, T.*, Lister, C.J.*, Janssens, R.V.F.*, Kondev, 
F.G.*, Seweryniak, D.*, Gall, B.J.P.*, Dorveaux, O.* and Stuchbery, A.  
Single-Particle and Collective Degrees of Freedom in 101Zr and 103,105Mo 
Physical Review C:  Nuclear Physics 73 (2006) 054310-1-12 
 
Outola, I.*, Filliben, J.*, Inn, K.G.W.*, La, R.J.*, McMahon, C.A.*, Peck, G.A.*, Twining, J.*, Tims, S., 
Fifield, L., Smedley, P.*, Anton, M.P.*, Gasco, C.*, Povinec, P.*, Pham, M.K.*, Raaum, A.*, Wei, H.J.*, 
Krijger, G.C.*, Bouisset, P.*, Litherland, A.E.*, Kieser, W.E.*, Betti, M.*, Aldave, de las H.L.*, Hong, 
G.H.*, Holm, E.*, Skipperud, L.*, Harms, A.V.*, Arinc, A.*, Youngman, M.*, Arnold, D.*, Wershofen, 
H.*, Sill, D.S.*, Bohrer, S.*, Dahlgaard, H.*, Croudace, I.W.*, Warwick, P.E.*, Ikaheimonen, T.K.*, 
Klemola, S.*, Vakulovsky, S.M.* and Sanchez-Cabeza, J.* 
Characterization of the NIST Seaweed Standard Reference Material 
Applied Radiation and Isotopes 64 (2006) 1242-1247 
 
Pelejero, Carles Dr, Calvo, E., Barrows, T.T., Logan, G.A.* and De Deckker, P. 
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South Tasman Sea Alkenone Palaeothermometry over the Last Four Glacial/interglacial Cycles 
Marine Geology 230 (2006) 73-86 
 
Phillips, W.M.*, Hall, A.M.*, Mottram, R.*, Fifield, L. and Sugden, D.E.* 
Cosmogenic 10Be and 26Al Exposure Ages of Tors and Erratics  Cairngorm Mountains, Scotland:  
Timescales for the Development of a Classic Landscape of Selective Linear Glacial Erosion 
Geomorphology 73 (2006) 222-245 
 
Rees, S.*, Opdyke, B., Wilson, P.A.*, Fifield, L. and Levchenko, V.A. 
Holocene Evolution of the Granite Based Lizard Island and MacGillivray Reef Systems, 
Northern Great Barrier Reef 
Coral Reefs 25 (2006) 555-565 
 
Sewell, R.J.*, Barrows, T.T., Diarmad, G.C.S.* and Fifield, L. 
Exposure Dating (10Be, 26Al) of Natural Terrain Landslides in Hong Kong, China 
Geological Society of America Bulletin Special Paper 415 (2006) 131-146 
 
Stuchbery, A., Davies, A.D.*, Mantica, P.F.*, Davidson, .M., Wilson, A., Becerril, A.*, Brown, B.A.*, 
Campbell, C.M.*, Cook, J.M.*, Dinca, D.C.*, Gade, A.*, Liddick, S.N.*, Mertzimekis, T.J.*, Mueller, 
W.F.*, Terry, J.R.*, Tomlin, B.E.*, Yoneda, K.*, Zwahlen, H.* 
Shell Structure Underlying the Evolution of Quadrupole Collectivity in 38S and 40S Probed by 
Transient-field g-factor Measurements on Fast Radioactive Beams 
Physical Review C:  Nuclear Physics 74 (2006) 054307-1-13 
 
Stuchbery, A., Wilson, A. and Davidson, P.M. 
Equilibrium Charge-state Distributions for S and Si Ions Emerging from Iron and Gadolinium 
Targets with Velocities near their K-shell Electron Velocity 
Nuclear Instruments and Methods in Physics Research B 243 (2006) 265-271 
 
Stuchbery, A., Wilson, A., Davidson, P.M. and Benczer-Koller, N.* 
Perturbed Angular Correlations for Gd in Gadolinium:  In-beam Comparisons of Relative 
Magnetizations 
Nuclear Instruments and Methods in Physics Research B 252 (2006) 230-244 
 
Thakur, P.*, Kumar, V.*, Bhati, A.K.*, Bedi, S.C.*, Singh, R.P.*, Bhowmik, R.K.* and Stuchbery, A. 
Nuclear g-factor Measurements of the 9/2- and 21/2- Isomeric States in 173Ta 
Physical Review C:  Nuclear Physics 74 (2006) 034329-1-8 
 
Turney, C.*, Haberle, S.G., Fink, D.*, Kershaw, A.P.*, Barbetti, M.*, Barrows, T.T., Black, M.*, Cohen 
T.J.*, Correge, T.*, Hesse, P.*, Hua, Q.*, Johnston, R.*, Morgan, V.*, Moss, P.*, Nanson, G.*, van 
Ommen, T.*, Rule, S.*, Williams, N.*, Zhao, J.*, D'Costa, D.*, Feng, Y.-X.*, Gagan, M., Mooney, S.* 
and Xia, Q.* 
Integration of Ice-core, Marine and Terrestrial Records for the Australian Last Glacial 
Maximum and Termination:  A Contribution from the OZ INTIMATE Group 
Journal of Quaternary Science 21 (2006) 751-761 
 
Turney, C.*, Kershaw, A.P.*, James, S.*, Branch, N.*, Cowley, J., Fifield, L., Jacobsen, G.* and Moss, 
P.* 
Geochemical Changes Recorded in Lynch's Crater, Northeastern Australia, over the past 50 ka 
Palaeogeography, Palaeoclimatology, Palaeoecology 233 (2006) 187-203 
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Turney, C.*, Kershaw, A.P.*, Lowe, J.*, van der Kaars, W.A.*, Johnston, R.*, Rule, S.*, Moss, P.*, 
Radke, L.*, Tibby, J.*, McGlone, M.*, Wilmshurst, J.M.*, Vandergoes, M.*, Fitzsimons, S.*, Bryant, 
C.*, James, S.*, Branch, N.*, Cowley, J., Kalin, R.M.*, Ogle, N.*, Jacobsen, G.* and Fifield, L. 
Climatic Variability in the Southwest Pacific during the Last Termination (20-10 Kyr BP) 
Quaternary Science Reviews 25 (2006) 886-903 
 
Washiyama, K.*, Hagino, K.* and Dasgupta, M. 
Probing Surface Diffuseness of Nucleus-nucleus Potential with Quasielastic Scattering at 
Deep Sub-barrier Energies 
Physical Review C:  Nuclear Physics 73 (2006) 034607-1-5 

Refereed Conference Proceedings 
Beck, C.*, Sanchez, Z.A.*, Diaz-Torres, A., Thompson, I.J.*, Keeley, N.* and Souza, F.A.* 
Near-barrier Fusion Induced by Stable Weakly Bound and Exotic Halo Light Nuclei 
International Conference on Reaction Mechanisms and Nuclear Structure at the Coulomb 
Barrier American Institute of Physics  Conference Proceedings Series (2006) 384-389 
 
Curtis, N.*, Ashwood, N.*, Catford, W.*, Clarke, N.M.*, Freer, M.*, Mahboub, D.*, Metelko, C.*, 
Pain, S.D.*, Soic, N.* and  Weisser, D. 
Search For Three Centre Cluster Structures in 10,11,12B 
International Conference on Reaction Mechanisms and Nuclear Structure at the Coulomb 
Barrier American Institute of Physics  Conference Proceedings Series (2006) 160-165 
 
Dasgupta, M., Hinde, D.J., Low, C.* and Newton, J. 
Fusion near and below the Barrier: New Results and Challenges 
International Conference on Reaction Mechanisms and Nuclear Structure at the Coulomb 
Barrier American Institute of Physics  Conference Proceedings Series (2006) 21-28 
 
Diaz-Torres, A. 
Dynamical Collective Potential Energy Landscape:  Its Impact on the Competition between 
Fusion and Quasi-fission in a Heavy Fusing System 
International Conference on Reaction Mechanisms and Nuclear Structure at the Coulomb 
Barrier American Institute of Physics  Conference Proceedings Series (2006) 225-230 
 
Dracoulis, G. 
K-Isomers and Aspects of Nuclear Structure 
CGS12 International Conference on Capture Gamma-Ray Spectroscopy and Related Topics 
American Institute of Physics (2006) xxxxxxx 
 
East, M., Wilson, A., Byrne, A., Clark, R.M.*, Davidson, P.M., Dracoulis, G., Fallon, P.*, Gorgen, A., 
Lane, G., Macchiavelli, A.O.* and Ward, D.* 
Dipole Bands in 192PB 
RiverPhys:  17th Australian Institute of Physics Congress Australian Institute of Physics 
(2006) 344-1/4 
 
Hinde, D.J. 
Enhancement and Suppression of Fusion in Reactions Forming Heavy Nuclei 
International Conference on Reaction Mechanisms and Nuclear Structure at the Coulomb 
Barrier American Institute of Physics  Conference Proceedings Series (2006) 315-322 
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Jones, G.A.*, Walker, P.M.*, Podolyak, Z.*, Regan, P.*, Williams, S.J.*, Carpenter, M.P.*, Carroll, J.*, 
Chakrawarthy, R.S.*, Chowdhury, P.*, Cullen, I.J.*, Dracoulis, G., Garnsworthy, A.*, Hackman, G.*, 
Janssens, R.V.F.*, Khoo, T.*, Kondev, F.G.*, Lane, G., Liu, Z.*, Seweryniak, D.*, Thompson, N.* and 
Zhu, S.* 
Microsecond and Nanosecond Isomers Populated in Fission Reactions 
International Conference on Reaction Mechanisms and Nuclear Structure at the Coulomb 
Barrier American Institute of Physics  Conference Proceedings Series (2006) 342-349 
 
Lenahan, M., Kirste, D.*, Cresswell, R.*, McPhail, D. and Fifield, L. 
Unsaturated Zone Dynamics Inferred from C1- and 36C1:  Central New South Wales, Australia 
CRC LEME Regolith Symposium  CRC LEME (2006) 209-212 
 
Lobanov, N. and Weisser, D. 
RF Control System for the Superconducting LINAC ANU 
RiverPhys:  17th Australian Institute of Physics Congress Australian Institute of Physics 
(2006) WC0150-1-4 
 
Lobanov, N. and Weisser, D. 
Superconducting Resonator for Very Low Velocity Heavy Ions 
RiverPhys:  17th Australian Institute of Physics Congress Australian Institute of Physics 
(2006) WC0171-1-4 
 
Nieminen, P., Lane, G., Dracoulis, G., Kibedi, T., Dasgupta, M. and Hinde, D.J. 
Novel Recoil Spectrometer for Characterising Nuclei Far from Stability 
2005 International Conference on Frontiers in Nuclear Structure, Astrophysics and 
Reactions (FINUSTAR-05) American Institute of Physics (2006) 3 
 
Rodriguez, M., Brown, M., Dasgupta, M., Hinde, D.J., Weisser, D. and Bouriquet, B. 
Measurement of Fusion Excitation Functions Using a Novel Superconducting Solenoid 
International Conference on Reaction Mechanisms and Nuclear Structure at the Coulomb 
Barrier American Institute of Physics  Conference Proceedings Series (2006) 198-201 
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Optical Sciences Group   
 
The Optical Sciences Group is successfully continuing the study of localized structures in 
dissipative systems as well as increasing the physical understanding of the basis of loss 
mechanisms in bent fibres and microstructured fibres. It is also making major contributions to 
the teaching of photonics at undergraduate and graduate levels in both the Department of 
Physics and the Department of Engineering in the College of Engineering & Computer Science, 
as well as supervising Honours students in both departments and having contributed to the 
graduation of the first ever ANU students in the Bachelor of Photonics degree and the Master 
of Photonics degree. 
 
The subject of dissipative solitons has emerged recently, driving an impressive number of 
studies in many areas of nonlinear science.  The previous studies of the group, which related to 
temporal and spatial solitons, have been highly useful, for both fundamental science and for 
the development of high bit-rate optical telecommunications and passively mode-locked 
lasers.  The notion of a dissipative soliton allows us to extend this knowledge to an amazingly 
wide range of phenomena in nature and technology. 
 
The international workshop "Dissipative solitons", organised by Professor Nail Akhmediev in the 
Max Planck Institute for Complex Systems, Dresden, Germany, in January 2006, attracted more 
than 40 world-class experts from various fields of science where they established firm grounds 
for this new scientific direction of research.  The consideration of common features in 
phenomena related to propagation of nerve pulses, brain waves, the formation of patterns in 
dry land fields, laser physics and optical transmission lines allowed the scientists to exchange 
and ‘enrich’ knowledge accumulated in each particular field. 
 
The new book "Dissipative solitons: from Optics to biology and medicine" is being prepared for 
publication by Springer-Verlag by Professor Akhmediev and Dr. A. Ankiewicz.  This book will 
reflect the most recent trends and ideas in this new area of research.  These ideas represent a 
significant development since the first book "Dissipative solitons" was published in 2005 and 
has now been translated into Russian.  The second book covers a much wider range of 
phenomena than in the previous highly popular publication. In addition Prof. J.D. Love 
contributed the basic theory chapter to the comprehensive “Handbook of Optoelectronics” 
published by Taylor & Francis in June 2006 and is working with Prof A.W. Snyder on a second 
edition of “Optical Waveguide Theory” first published in 1984. 
 
The work of the group led by Prof. N. Akhmediev is funded by the ARC Discovery Grant 
"Bifurcations of dissipative solitons".  Among the many achievements of the group is a new 
understanding of localized structures in dissipative systems and their interactions.  Single 
solitons for a given set of parameters can be perfectly stable.  However, this does not 
necessarily mean that a bound state formed by two of them is either stationary or stable.  
Moreover, their relations can be highly complicated and even chaotic.  These observations can 
have far-reaching consequences in many areas of natural and social sciences.  Our studies 
present these complicated phenomena for both one-dimensional and three-dimensional 
structures, known as double soliton complexes.  We provide novel insight regarding the 
possible dynamics of these soliton complexes, consider collision cases between two solitons, 
and discuss the ways non-stationary evolution can lead to pattern- formation in various 
branches of science. 
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This year, graduate students Mr. W. Chang and Mrs. N. Devine joined the team, starting their 
work towards PhD degrees.  Their main goal is to reveal the highly complicated behaviour of 
localized structures with multiple bifurcations occurring at various values of the external 
parameters of the dissipative system. 

Staff List 

Professors 
John Love MA Cambridge, MA DPhil DSc Oxford 
Nail Akhmediev MS PhD DSc Moscow, FOSA 

Fellow 
Adrian Ankiewicz BSc BE UNSW, PhD ANU 

Research Fellow 
Douglas Bulla PhD Sao Paulo (until May) 

Postdoctoral Fellow 
Céline Durniak PhD Lille 

Research Assistant 
Natasha Devine DSc Moscow (from March) 

Visiting Fellows 
Yuhong Bai Changchun Institute of Optics, Mechanics & Physics, China 
Vika Steblina VA FutureTech Consulting, Sydney 

Departmental Administrator 
Trina Merrell 
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Publications 
 
Legend:  * External to the University 
  # Member of another area of this University other than this School 

Refereed Journal  
Kanna, T.*, Lakshmanan, M.*, Tchofo, D.P.* and Akhmediev, N. 
Soliton Collisions with Shape Change by Intensity Redistribution in Mixed Coupled Nonlinear 
Schrödinger Equations 
Physical Review E (Statistical  Nonlinear and Soft Matter Physics) 73 (2006) 026604-1-15 
 
Soto-Crespo, J.M.*, Akhmediev, N. and Grelu, P.* 
Optical Bullets and Double Bullet Complexes in Dissipative Systems 
Physical Review E (Statistical  Nonlinear and Soft Matter Physics) 74 (2006) 046612-1-11 
 
Soto-Crespo, J.M.*, Grelu, P.* and Akhmediev, N. 
"Optical Bullets and "Rockets" in Nonlinear Dissipative Systems and their Transformations 
and Interactions" 
Optics Express 14 (2006) 4013-4025 
 
Stewart, A.M. 
Derivation of the Paraxial Form of the Angular Momentum of the Electromagnetic Field from 
the General Form 
Journal of Modern Optics 53 (2006) 1947-1952 
 
Tsoy, E.N.* and Akhmediev, N. 
Dynamics and Interaction of Pulses in the Modified Manakov Model 
Optics Communications 266 (2006) 660-668 
 
Tsoy, E.N.*. Ankiewicz, A. and Akhmediev, N. 
Dynamical Models for Dissipative Localized Waves of the Complex Ginzburg-Landau Equation 
Physical Review E (Statistical  Nonlinear and Soft Matter Physics) 73 (2006) 036621-1-10 
 
Yu, X.*, Shum, P.*, Tang, M.*, Yan, M.* and Love, J. 
Numerical Investigations of Interstitial Hole-assistant Microstructured Optical Fiber 
Journal of Optoelectronics and Advanced Materials 8 (2006) 372-375 
 

Refereed Conference Proceedings 
Akhmediev, N., Soto-Crespo, J.M.* and Grelu, P.* 
Regions of Existence and Transformations of (3+1)-D Dissipative Optical Solitons 
ACOFT & AOS Conference (ACOFT 2006) Unknown (2006) 124-126 
 
Anderson, M., Reed, M. and Borg, G. 
A Comparison of Optimal and Sub-optimal Interactive Equalization Techniques for Full-
response CPM 
4th International Symposium on Turbo Codes and Related Topics IEEE Inc (2006)  
 
Anderson, M., Reed, M. and Borg, G. 
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MMSE Equalization for Serially Concatenated CPM over ISI Channels 
40th Annual Conference on Information Sciences and Systems (CISS) IEEE Inc (2006) 438-
1439 
 
Ankiewicz, A., Akhmediev, N. and Devine, N. 
Two Types of Stationary Solitons in Dissipative Systems 
ACOFT & AOS Conference (ACOFT 2006) Unknown (2006) 1-Mar 
 
Bulla, D.A.P. and Love, J. 
Bend Loss in Silica Optical Fibre with Low Refractive Index Coating 
ACOFT & AOS Conference (ACOFT 2006) Unknown (2006) 78-80 
 
Chang, W., Ankiewicz, A. and Akhmediev, N. 
Creeping Solitons in Dissipative Systems 
ACOFT & AOS Conference (ACOFT 2006) Unknown (2006) 7-Sep 
 
Durniak, C. and Love, J. 
Suppression of Cladding-mode Coupling in Single-mode Slab Waveguides of Varying 
Curvature 
ACOFT & AOS Conference (ACOFT 2006) Unknown (2006) 90-92 
 
Love, J. and Durniak, C. 
Bound Modes of Holey Optical Fibres 
ACOFT & AOS Conference (ACOFT 2006) Unknown (2006) 1-Mar 
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Plasma Research Laboratory 

Toroidal Plasma Group 
The Toroidal Plasma Group studies an increasingly diverse range of pursuits associated with 
and including a common theme of the physics of magnetised plasma; the physics of complex 
media, electromagnetics remote sensing and inverse methods and non-equilibrium systems.  
Plasma physics presents several "grand challenges" of physics:  

exploring solutions of equilibrium, stability and wave propagation problems in a highly 
complex medium, 

understanding transport in this complex medium in terms of turbulence theory or more 
generally, the theory of non-equilibrium systems,  

remote measurement of three dimensional plasma properties in an extremely hostile and 
complex environment, and ultimately, 

the generation of clean sustainable energy from the fusion of hydrogen isotopes. 

The Group operates the National Plasma Fusion Research Facility based on 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.   This was the first year of operation under the re-negotiated contract for operation 
of this Facility, and marked the completion of the transition from parallel efforts of 
construction, commissioning and operation to a more efficient, largely automated mode of 
operation in support of research.  The broad scope of these fundamental and technological 
challenges equips the group to engage in a diverse range of related and complementary 
pursuits, which are becoming increasingly important and are summarised below. 

The Advanced Imaging and Inverse Methods Group led by Prof. John Howard undertakes 
research into passive (optical) and active (laser-based) techniques for plasma diagnostics, and 
their associated inverse methods, with applications in industry and medicine. This year saw a 
number of invited international talks on our patented optical coherence imaging (CI) 
technologies.  Under contract to the Japanese Atomic Energy Agency, we have developed and 
successfully operated a compact CI system for Thomson scattering, and in addition have 
deployed a system for imaging of high temperature molten iron flows at Bluescope Steel.  
Supported by an Australian Research Council (ARC) Discovery Grant and in collaboration with 
researchers at Chalmers University in Sweden, the group has commenced research into suitable 
inverse techniques for microwave imaging of human tissue.  Mr Scott Collis (PhD, Helium beam 
diagnostic) and Mr Ben Powell (MPhil, supersonic gas injector for plasma fuelling)  completed 
their studies and submitted their theses this year.   

In 2006 the Turbulence and Transport Studies Group led by Dr Michael Shats expanded the 
scope of their research; studies into the interaction between large coherent structures and 
turbulence in plasma were complemented with experiments in quasi-two-dimensional fluid 
turbulence. Among new important results was the discovery of the role of mean zonal flows in 
the formation of transport barriers in the improved confinement mode. The formation of zonal 
flow coincides with suppression of turbulence near the transport barrier. This confirms that 
spectral condensation previously suggested by the group as the universal mechanism of plasma 
self-organization, is indeed an important ingredient in the physics of improved plasma 
confinement.  These results were published in Physical Review Letters. Hua Xia was awarded a 
PhD degree in 2006 and was appointed as a Postdoctoral Fellow with the group. The group had 
a central role in organizing 19th Canberra International Physics Summer School held at the 
Australian National University in January 2006 (convenor Dr. M.G. Shats) and the Workshop on 
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Turbulence and Coherent Structures in Fluids, Plasma and Granular Flows. Drs. M. Shats and H. 
Punzmann have compiled and edited a book of Lecture Notes published by World Scientific as 
part of the Lecture Notes in Complex Systems series. The book includes a chapter 
“Experimental studies of plasma turbulence” by M.G. Shats and H. Xia. 

Research on BushLAN is driven by the goal of using a wireless system to overcome the last mile 
Internet connectivity problem in regional and remote areas, and was a spin-off of research 
into using plasma antennas for radio frequency communications.  This year saw the 
development of several important technologies for the new television band (VHF/UHF) 
BushLAN broadband system.  Developments included digital signal processing software for the 
physical layer processing and the Intermediate Frequency (IF) amplifier, developed by students 
in the College of Engineering and Computer Science (CECS). Students in the ENGN4521 RF 
engineering class in the Department of Engineering developed the VHF section which is to be 
completed by the following year's class. The BushLAN project is an excellent example of 
research-led teaching.  BushLAN is topical again this year now that the Australian Government 
has rekindled the regional Internet debate with a 2 billion dollar investment on regional 
services.  It is not clear that such services could be provided within the limitations of ADSL and 
WiMAX, and many now consider optical fiber to the home as the only way to achieve adequate 
broadband data rates. 

The Plasma Configurations Group is applying an innovative data mining technique to the 
investigation of Alfvén-range instabilities in the H-1 plasma.  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 international fusion experiment (ITER).  The cross-campus 
collaboration with Dr. M. Hegland of the Mathematical Sciences Institute has been extended 
internationally to include the Heliotron-J experiment in Japan, and a theoretical and 
computational collaboration with Dr. C. Nührenberg of the Max Planck Institute, Greifswald.  
In related work on plasma configurations, preliminary studies of the effect of magnetic islands 
on H-1 plasma have shown a possible link between island formation and the “Core Electron 
Root Confinement” phenomenon, which improves plasma confinement. 

Many improvements were made to the Facility, including a substantial upgrade of the data 
system to a linux/MDSplus open source system, increasing speed by more than ten times, the 
construction of a new interchangeable foil soft X-ray detector, and the commissioning of a 
fast electronically scanning interferometer for measuring electron density profiles and their 
time evolution.  The recently installed supersonic helium beam diagnostic for measurement of 
temporally and spatially resolved electron temperature and density came into full operation, in 
collaboration with the University of Sydney, and the fast electron beam mapping system 
successfully mapped magnetic fields at ½ Tesla. 

Looking to the future, outreach and development activities included the international summer 
school and workshop on turbulence on coherent structure described above, which attracted a 
large attendance from both novices and experts in the field.  Members of the Toroidal Plasma 
Group played a central role in the Australian ITER forum activities to promote an Australian 
involvement in the international fusion experiment (ITER)  

Finally, continuing the restructure begun in 2005, we welcome four new staff – Dr. Frank 
Detering, Research Fellow (Data Mining project jointly with COSNet), Dr Hua Xia, Postdoctoral 
Fellow, Ms Bronwyn Stuart, Administrator and Ananda Galagali, Technician. 
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Staff List 

Head of Group 
Boyd Blackwell BSc PhD Sydney 

Senior Fellows 
John Howard BSc PhD Sydney, FInstP  
Michael Shats MSc KPI, PhD GPI Moscow   

Fellow 
Gerard Borg BSc PhD Sydney 

Research Engineer/H-1NF Facility Manager 
Horst Punzmann BSc Regensburg, PhD ANU  

Research Fellow 
George Warr 

Postdoctoral Fellows 
Frank Detering BSc Oldenburg, PhD Saskatchewan  
Hua Xia, Msc Chongquing  (from November) 

Adjunct Fellows 
Scott Collis BSc Sydney 
Benjamin Powell BSc BLM CQU 
Hua Xia Msc Chongquing 

Visiting Fellows 
Joe Baker MSc PhD Qld, OBE, FTSE 
Marcela Bilek BSc Syd, PhD Cambridge   
Andrew Cheetham BSc PhD Flinders  
Roger Gammon BTech PhD Brunel, FInstP, CPhys, MIE Aust, CP Eng, FAIE, FAIM 
Sydney Hamberger PhD DSc London, FAIP (Emeritus Professor) 
Dennis Mather BSc PhD UNSW, DipEd STC 
John O'Connor BSc PhD DSc 
Anthony Sproule ME UT Sydney, GradDipOR NSWIT 
Robin G. Storer Bsc PhD Flinders 
Masayuki Yokoyama  

Senior Technical Officer  
John Wach BAppSci CAE Ball, GradDipEl CCAE  

Technical Officers 
Costanzo Costa (until May) 
Ananda Galagali (from August) 
Mark Gwynneth 
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Departmental Administrator  
Helen Hawes BA ANU (until July) 
Bronwyn Stuart (from August) 
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Publications 
 
Legend:  * External to the University 
  # Member of another area of this University other than this School 

Book Chapters 
Shats, M. and Xia, H. 
Experimental Studies of Plasma Turbulence 
In Turbulence and Coherent Structures in Fluids, Plasmas and Nonlinear Media, World 
Scientific Publishing Company (2006) 233-280 

Refereed Journal  
Collis, S., Howard, J., Blackwell, B., Carlsson, P.*, Abelsson, M.* and Powell, B. 
A Supersonic Gas Injection System for Fuelling and Probing Fusion Plasmas 
Plasma Sources Science and Technology 15 (2006) 797-804 
 
Dewar, R., Nührenberg, C.* and Tatsuno, T.* 
Quantum Chaos Analysis of the Ideal Interchange Spectrum in a Stellarator 
Journal of Plasma Physics 72 (2006) 1239-1242 
 
Gesto, F., Blackwell, B., Charles, C. and Boswell, R. 
Ion Detachment in the Helicon Double-layer Thruster Exhaust Beam 
Journal of Propulsion and Power 22 (2006) 24-30 
 
Howard, J. 
Application of Polarization Interferometers for Thomson Scattering 
Plasma Physics and Controlled Fusion 48 (2006) 777-787 
 
Howard, J. 
High-speed High-resolution Plasma Spectroscopy using Spatial-multiplex Coherence Imaging 
Techniques 
Review of Scientific Instruments 77 (2006) 10F111-1-8 
 
Howard, J. and Oliver, D. 
Electronically Swept Millimeter-wave Interferometer for Spatially Resolved Measurement of 
Plasma Electron Density 
Applied Optics 45 (2006) 8613-8620 
 
Linardakis, P., Borg, G. and Martin, N.M.* 
Plasma-based Lens for Microwave Beam Steering 
Electronics Letters 42 (2006) 444-446 
 
Oliver, D., Howard, J., Tekke, A.S., Pretty, D. and Blackwell, B. 
Three View Electronically Scanned Interferometer for Plasma Electron Density Measurements 
on the H-1 Heliac 
Review of Scientific Instruments 77 (2006) 10E907-1-3 
 
Shats, M., Punzmann, H. and Xia, H. 
Turbulent Particle Transport in the Context of L-H Transitions 
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Journal of Plasma and Fusion Research 82 (2006) 353-356 
 
Shats, M., Xia, H. and Punzmann, H. 
Zonal Flows, GAM, and Radial Electric Field in the H-1 Heliac 
Czechoslovak Journal of Physics 56 (2006) 1353-1359 
 
Shats, M., Xia, H. and Yokoyama, M.* 
Mean ExB Flows and GAM-like Oscillations in the H-1 Heliac 
Plasma Physics and Controlled Fusion 48 (2006) S17-S29 
 
Xia, H., Shats, M. and Punzmann, H. 
Strong ExB Shear Flows in the Transport-Barrier Region in H-mode Plasma 
Physical Review Letters 97 (2006) 255003-1-4 

Refereed Conference Proceedings 
Anderson, M., Reed, M. and Borg, G. 
A Comparison of Optimal and Sub-optimal Interactive Equalization Techniques for Full-
response CPM 
4th International Symposium on Turbo Codes and Related Topics, IEEE Inc (2006)  
 
Anderson, M., Reed, M. and Borg, G. 
MMSE Equalization for Serially Concatenated CPM over ISI Channels 
40th Annual Conference on Information Sciences and Systems (CISS), IEEE Inc (2006) 438-
1439 
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SP3 Group 
The SP3 Group is led 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 
led 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. Late in 2006 
we were contacted by ASTRIUM, the largest Space company in Europe, and a large contract for 
further development of the HDLT has been signed with the Canberra company AUSPACE who 
are representing ASTRIUM in Australia. 

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 campaigns in ESTEC in late 2005 and mid 2006 were extraordinarily 
successful with the thruster being run up to 30kV with an ion current of 10 mA.  

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 
modeling 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. 

The contract for optimisation of our bright plasma source for FEI Company in the USA, and an 
associated ARC Linkage grant have now been successfully completed  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.   

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.  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 a school in Southern Queensland for showcasing 
hydrogen economy systems to schools and colleges in Queensland, NSW and the ACT.  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 
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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 led to the development of an in situ 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 Adelaide, PhD Flinders, FAPS, FATS 

Senior Fellow 
Christine Charles INSA Rennes, PhD Orléans  
Ane Aanesland MSc PhD, Tromso 
Douglas Bulla MSc PhD USP Brazil (jointly with OSG) 
Cormac Corr PhD Belfast 
Orson Sutherland BE, PhD ANU 
WeiTang Li MSc China, PhD Sydney 

Visiting Fellows 
Mike Lieberman PhD Elect Eng, Berkeley (from December) 
Kazanori Takahashi  

Senior Technical Officer 
Peter Alexander 

Departmental Administrator  
Helen Hawes BA ANU (until July) 
Bronwyn Stuart (from August) 
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Publications 
 
Legend:  * External to the University 
  # Member of another area of this University other than this School 

Refereed Journal  
Aanesland, A. and Charles, C. 
Plasma Expansion from a Dielectric Electron Cyclotron Resonance Source 
Physica Scripta T122 (2006) 19-24 
 
Aanesland, A., Boswell, R. and Smith, N.S.* 
High voltage Breakdown in an Inductively Coupled Ion Source 
Journal of Physics D:  Applied Physics 39 (2006) 3588-3595 
 
Aanesland, A., Charles, C., Lieberman, M. and Boswell, R. 
Upstream Ionization Instability Associated with a Current-free Double Layer 
Physical Review Letters 97 (2006) 075003-1-4 
 
Aanesland, A., Lieberman, M., Charles, C. and Boswell, R. 
Experiments and Theory of an Upstream Ionization Instability Excited by an Accelerated 
Electron Beam through a Current-free Double lacyer 
Physics of Plasmas 13 (2006) 122101-1-10 
 
Au, V., Charles, C. and Boswell, R. 
Comparison of Stress in Single and Multiple Layer Depositions of Plasma-deposited 
Amorphous Silicon Dioxide 
Journal of Physics D:  Applied Physics 39 (2006) 164-171 
 
Au, V., Charles, C. and Boswell, R. 
Interface Creation and Stress Dynamics in Plasma-deposited Silicon Dioxide Films 
Applied Physics Letters 88 (2006) 234103-1-3 
 
Boswell, R., Marsch, E.* and Charles, C. 
The Current-free Electric Double Layer in a Coronal Magnetic Funnel 
The Astrophysical Journal 640 (2006) L199-L202 
 
Brault, P.*, Roualdes, S.*, Caillard, A.*, Thomann, A.*, Mathias, J.*, Durand, J.*, Coutanceau, C.*, 
Leger, J.-M.*, Charles, C. and Boswell, R. 
Solid Polymer Fuel Cell Synthesis by Low Pressure Plasmas:  A Short Review 
European Physical Journal - Applied Physics 34 (2006) 151-156 
 
Charles, C., Boswell, R. and Lieberman, M. 
Xenon Ion Beam Characterization in a Helicon Double Layer Thruster 
Applied Physics Letters 89 (2006) 261503-1-3 
 
Gesto, F., Blackwell, B., Charles, C. and Boswell, R. 
Ion Detachment in the Helicon Double-layer Thruster Exhaust Beam 
Journal of Propulsion and Power 22 (2006) 24-30 
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Jin, H.*, Weber, K.*, Li, W.T. and Blakers, A.* 
Introduction of Atomic Hydrogen into Si3N4/SiO2/Si Stacks 
Rare Metals 25 (2006) 150-152  
 
Lieberman, M. and Charles, C. 
Theory for Formation of a Low-pressure, Current-Free Double Layer 
Physical Review Letters 97 (2006) 045003-1-4 
 
Lieberman, M., Charles, C. and Boswell, R. 
A Theory for Formation of a Low Pressure, Current-free Double Layer 
Journal of Physics D: Applied Physics 39 (2006) 3294-3304 
 
Meige, A. and Boswell, R. 
Electron Energy Distribution Functions in Low-pressure Inductively Coupled Bounded Plasmas 
Physics of Plasmas 13 (2006) 5 
 
Smith, N.S.*, Skoczylas, W.P.*, Kellogg, S.M.*, Kinion, D.E.*, Tesch, P.P.*, Sutherland, O., 
Aanesland, A. and Boswell, R. 
High Brightness Inductively Coupled Plasma Source for High Current Focused Ion Beam 
Applications 
Journal of Vacuum Science and Technology B 24 (2006) 2902-2906 
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Department of Theoretical Physics  
 

The Department of Theoretical Physics is one of the University's founding departments.  The 
core research areas involve theoretical aspects of plasmas and fluids, mathematical physics and 
condensed matter physics. The Department also undertakes research in atomic and molecular 
physics through joint appointments with the Atomic and Molecular Physics Laboratories.  
 
In October 2006 the Department moved back into office space in the refurbished Le Couteur 
Building after spending a year in temporary accommodation in the Oliphant Building. 
Professor Kenneth Le Couteur and his family toured the refurbished building and were greatly 
impressed by the opening up of space and the benefit the building will provide for future 
generations of physicists. 
 
Research highlights for 2006 include the calculation of exact low-energy properties of a one-
dimensional interacting gas of anyons, the discovery of hidden structure in quantum groups, 
the integrability of a q-deformed Bose gas, novel quantum transport in mesoscopic systems, 
application of quantum chaos concepts to plasma instabilities in stellarators, a model of 
coupled edge-core dynamics of magnetic fusion plasmas, a study of experimental grassland 
fires and further development of generalized geometries in the context of string dualities, 
mathematical foundations of C*-algebras in tensor categories and their applications in physics. 
 
Staff highlights for 2006 include the promotion of Dr Matthew Hole. 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. Honours students 
supervised by members of the Department who graduated in 2006 were Man Chung (Simon) 
Fung and Jolyon Bloomfield (University Medal). Graduating PhD students in 2006 were Dr 
Philip Brydon and Dr Norman Oelkers who took up postdocs at MPI, Stuttgart and the 
University of Queensland, respectively. 
 
Members of the Department also continued their strong involvement on national and 
international committees and editorial boards. One of the conference highlights for 2006 was 
the AMSI/CMA/RSPhysSE/IGA workshop, "The Mathematics of String Theory" (MOST06), 
organized by Professor Bouwknegt with colleagues from Melbourne and Adelaide. Dr Matthew 
Hole co-organized the international workshop, "Towards Australian involvement in ITER", 
which attracted delegates from five of the seven ITER partners, as well as Australian scientists, 
industry and media. Professor Batchelor served on the Lars Onsager Prize Selection Committee 
of the American Physical Society.  
 
The Department continued its strong success in competitive funding, with over $1M held in 
external grants and fellowships for 2006. As in past years, this external income exceeds the 
Department's recurrent budget. Professor Peter Bouwknegt was awarded a new Australian 
Research Council Discovery grant in 2006 for work on "Generalized Geometries and their 
Applications".  
 
The Department is host to the ARC Research Network on Complex Open Systems (COSNet) and 
the Centre for Complex Systems (CCS). The Centre's activities are highlighted elsewhere.  
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Fellows 
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Research Fellows  
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Xi-Wen Guan BSc Qufu, MSc Sichuan, PhD Jilin (jointly with Mathematical Science Iinstitute)  
Linda Stals BSc PhD ANU (jointly with Mathematical Sciences Institute) (from June) 

Postdoctoral Fellows  
Alex Flournoy PhD Boulder (until August) 
Matthew Hole BSc BE PhD Sydney 
Matthew Hoyles BSc PhD ANU (until April) 
Igor Ivanov BSc Moscow IPT, PhD RAS 
Ryusuke Numata BSc MSc PhD Tokyo 

Visiting Fellows 
Fred Barker MSc Mel, PhD Birm (Emeritus Professor)  
Michael Bortz DipPhys PhD Dortmund 
Jorgen Frederiksen BSc DSc Adel, PhD ANU 
Michael Hall, MSc PhD ANU 
Brian Kenny BA MSc Melb, PhD Chicago, FAIP 
Sang-Hoon Kim MSc Korea, PhD UMC  (until June) 
Kailash Kumar BSc Agra, MSc Alld, PhD McM, FAIP 
Sergei Kun MS PhD Kiev (until July) 
J. Walter Larson BA BSc Drake, Msc, PhD W&M 
Brian Robson MSc PhD DSc Melb, FAIP 
Robert Robson BSc Qld, DipMet, PhD, FRMS, FAPS, FAIP (jointly with AMPL) 
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William Woolcock BSc Qld, PhD Cambridge, FAIP ANU 

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

Refereed Journal  
Barker, F.C. 
Energy Dependence of the 7Be(p, γ)8B S Factor, and Charge Symmetry in the 7Li + n and 7Be + p 
Systems 
Nuclear Physics A 768 (2006) 241-252 
 
Barker, F.C. and Fynbo, H.O.U.* 
Beta Decay of 9Li to 9Be(1/2+) 
Nuclear Physics A 776 (2006) 52-54 
 
Batchelor, M. T. and Guan, X.-W. 
Generalized Exclusion Statistics and Degenerate Signature of Strongly Interacting Anyons 
Physical Review B - Condensed Matter and Materials 74 (2006) 195121-1-7 
 
Batchelor, M.T., Bortz, M., Guan, X.-W. and Oelkers, N. 
Collective Dispersion Relations for the One-dimensional Interacting Two-component Bose and 
Fermi Gases 
Journal of Statistical Mechanics:  Theory and Experiment 6 (2006) P03016-1-12 
 
Batchelor, M.T., Bortz, M., Guan, X.-W. and Oelkers, N. 
Exact Results for the 1D Interacting Fermi Gas with Arbitrary Polarization 
Journal of Physics:  Conference Series 7 42 (2006) 5-Oct 
 
Batchelor, M.T., Guan, X.-W. and Oelkers, N.* 
One-dimensional Interacting Anyon Gas:  Low-energy Properties and Haldane Exclusion 
Statistics 
Physical Review Letters 96 (2006) 210402-1-4 
 
Baxter, R.J. 
Hyperelliptic Parametrisation of the Generalised Order Parameter of the N=3 Chiral Potts 
Model 
ANZIAM Journal 47 (2006) 289- 307 
 
Bazhanov, V. and Sergeev, S. 
Zamolodchikov's Tetrahedron Equation and Hidden Structure of Quantum Groups 
Journal of Physics A:  Mathematical and General 39 (2006) 3295-3310 
 
Benet, L.*, Kun, S. and Qi, W.* 
Effect of Phase Relaxation on Quantum Superpositions in Complex Collisions 
Physical Review C:  Nuclear Physics 73 (2006) 064602-1-8 
 
Bienert, M.*, Flores, J.* and Kun, S. 
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Experimental Proposal for Accurate Determination of the Phase Relaxation Time and Testing 
the Formation of Thermalized Non-equilibrated Matter in Highly Excited Quantum Many-body 
Systems 
Physical Review C:  Nuclear Physics 74 (2006) 027602-1-4 
 
Bienert, M.*, Flores, J.*, Kun, S. and Seligman, T.H.* 
Anomalously Slow Cross Symmetry Phase Relaxation, Thermalized Non-equilibrated Matter 
and Quantum Computing Beyond the Quantum Chaos Border 
Symmetry, Integrability and Geometry:  Methods and Applications 2 (2006) 027-1-7 
 
Bortz, M. and Sergeev, S. 
The Q-deformed Bose Gas:  Integrability and Thermodynamics 
European Physical Journal B 51 (2006) 395-405 
 
Bortz, M. and Sirker, J.* 
Quantum Versus Classical Behavior in the Boundary Susceptibility of the Ferromagnetic 
Heisenberg Chain 
Physical Review B - Condensed Matter and Materials 73 (2006) 014424-1-6 
 
Bortz, M. and Sirker, J.* 
The One-dimensional Hubbard Model with Open Ends:  Universal Divergent Contributions to 
the Magnetic Susceptibility 
Journal of Physics A:  Mathematical and General 39 (2006) 7187-7215 
 
Bouwknegt, P. and Ridout, D.* 
Presentations of Wess-Zumino-Witten Fusion Rings 
Reviews in Mathematical Physics 18 (2006) 201-232 
 
Bouwknegt, P., Evslin, J.*, Jurco, B.*, Mathai, V.* and Sati, H.* 
Flux Compactifications on Projective Spaces and the S-duality Puzzle 
Advances in Theoretical and Mathematical Physics 10 (2006) 345-394 
 
Bouwknegt, P., Hannabuss, K.* and Mathai, V.* 
Nonassociative Tori and Applications to T-duality 
Communications in Mathematical Physics 264 (2006) 41-69 
 
Brosche, P.* and Tassie, L. 
The Value of the Superstring Tension and Dark Matter 
Astronomische Nachrichten 327 (2006) 379-382 
 
Brydon, P. and Gulacsi, M. 
Bosonization Solution of the Falicov-Kimball Model 
Physical Review Letters 96 (2006) 036407-1-4 
 
Brydon, P. and Gulacsi, M. 
Charge Order in the Falicov-Kimball Model 
Physical Review B - Condensed Matter and Materials 73 (2006) 235120-1-16 
 
Brydon, P., Gulacsi, M. and Bishop, A.R.* 
Electronic Polarons in an Extended Falicov-Kimball Model 
Europhysics Letters 74 (2006) 131-137 
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Corry, B.* and Chung, S.-H. 
Mechanisms of Valence Selectivity in Biological Ion Channels 
Cellular and Molecular Life Sciences 63 (2006) 301-315 
 
Das, M.P. and Green, F.* 
What is Novel in Quantum Transport for Mesoscopics? 
Pramana 67 (2006) 73-83 
 
Das, M.P., Kim, S.H.* and Gnanapragasam, G.  
Depletion of Harmonically Confined  Interacting Bose Atoms from the Ground State 
Modern Physics Letters B 20 (2006) 1839-1845 
 
Dewar, R., Nührenberg, C.* and Tatsuno, T.* 
Quantum Chaos Analysis of the Ideal Interchange Spectrum in a Stellarator 
Journal of Plasma Physics 72 (2006) 1239-1242 
 
Evans, P. and Robson, B.A. 
Comparison of Quark Mixing in the Standard and Generation Models 
International Journal of Modern Physics E - Nuclear Physics 15 (2006) 617-625 
 
Flournoy, A. and Williams, B.* 
Nongeometry  Duality Twists  and the Worldsheet 
Journal of High Energy Physics 1 (2006) Jan-27 
 
Gulacsi, M. 
The Kondo Lattice Model 
Philosophical Magazine 86 (2006) 1907-1946 
 
Gulacsi, Z.* and Gulacsi, M. 
Exact Stripe, Checkerboard, and Droplet Ground States in Two Dimensions 
Physical Review B - Condensed Matter and Materials 73 (2006) 014524-1-6 
 
Hall, M.J.W., Andersson, E.* and Brougham, T.* 
Maximum Observable Correlation for a Bipartite Quantum System 
Physical Review A 74 (2006) 062308-1-11 
 
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.*, Xu, G.-J.* and Kun, S. 
Non-reproducibility of the Cross Sections of the Products Induced from Dissipative Reaction 
of 19F + 27Al 
High Energy Physics and Nuclear Physics/Gaoneng Wuli yu He Wuli 30 (2006) 108-112 
 
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. 
Rotation and Deformation of the Dinuclear System Formed in Dissipative Reaction of 19F + 27Al 
High Energy Physics and Nuclear Physics/Gaoneng Wuli yu He Wuli 30 (2006) 612-615 
 
Hole, M., Hudson, S.R.* and Dewar, R. 
Stepped Pressure Profile Equilibria in Cylindrical Plasmas via Partial Taylor Relaxation 
Journal of Plasma Physics 72 (2006) 1167-1171 
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Hori, D.*, Furukawa, M.*, Ohsaki, S.*, Numata, R. and Yoshida, Z.* 
Numerical Analysis on the Contribution of the Singular Perturbation by the Hall Term to the 
Spectrum of MHD Turbulence using a Shell Model 
Journal of Plasma Physics 72 (2006) 965-970 
 
Matsinos, E.*, Woolcock, W.S., Oades, G.C.*, Rasche, G.* and Gashi, A.* 
Phase-Shift Analysis of Low-Energy π+p Elastic-scattering Data 
Nuclear Physics A 778 (2006) 95-123 
 
McMillan, B. and Storer, R.G.* 
SPECTOR3D:  A Resistive Magnetohydrodynamic Stability Code for Stellarators 
Journal of Plasma Physics 72 (2006) 829-832 
 
McMillan, B.* and Dewar, R. 
Stellarator Stability with Respect to Global Kinetic Ballooning Modes 
Nuclear Fusion 46 (2006) 477-486 
 
Oelkers, N., Batchelor, M.T., Bortz, M. and Guan, X.-W. 
Bethe Ansatz Study of One-dimensional Bose and Fermi Gases with Periodic and Hard Wall 
Boundary Conditions 
Journal of Physics A:  Mathematical and General 39 (2006) 1073-1098 
 
Sati, H. 
Duality Symmetry and the Form Fields of M-theory 
Journal of High Energy Physics 6 (2006) 062-1-10 
 
Sati, H. 
The Elliptic Curves in Gauge Theory, String Theory, and Cohomology 
Journal of High Energy Physics JHEP 0603 (2006) 096 (2006)  
 
Sergeev, S. 
Ansatz of Hans Bethe for a Two-dimensional Lattice Bose Gas 
Journal of Physics A:  Mathematical and General 39 (2006) 3035-3045 
 
Sirker, J.* and Bortz, M. 
The Open XXZ-Chain:  Bosonization, the Bethe Ansatz and Logarithmic Corrections 
Journal of Statistical Mechanics:  Theory and Experiment 6 (2006) P01007-1-37 
 
Sullivan, A. 
Convective Froude Number and Byram's Energy Criterion of Australian Experimental 
Grassland Fires 
Proceedings of the Combustion Institute 31 (2006) 2557-2564 
 
Xu, W., Yang, C.H.*, Zeng, Z.* and Tang, C.S.* 
Spin-splitting Enhanced by Many-body Effects in a Two-dimensional Electron Gas in the 
Presence of the Rashba Spin-orbit Interaction 
Journal of Physics:  Condensed Matter 18 (2006) 6201- 6212 
 
Yang, C.H.*, Wright, A.J.*, Gao, F.*, Zhang, C.*, Zeng, Z.* and Xu, W. 
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Two Color Plasmon Excitation in an Electron-hole Bilayer Structure Controlled by the Spin-
orbit Interaction 
Applied Physics Letters 88 (2006) 223102-1-3 
 
Yang, C.H.*, Xu, W., Zeng, Z., Tang, C.S.* and Zhang, C.* 
Exchange-enhanced Spin-splitting in a Two-dimensional Electron Gas in the Presence of the 
Rashba Sin-orbit Interaction 
Physica E 32 (2006) 363-366 
 

Refereed Conference Proceedings 
Anderson, M., Reed, M. and Borg, G. 
A Comparison of Optimal and Sub-optimal Interactive Equalization Techniques for Full-
response CPM 
4th International Symposium on Turbo Codes and Related Topics IEEE Inc (2006)  
 
Anderson, M., Reed, M. and Borg, G. 
MMSE Equalization for Serially Concatenated CPM over ISI Channels 
40th Annual Conference on Information Sciences and Systems (CISS) IEEE Inc (2006) 438-
1439 
 
 

 


