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Program Summary 
 

Friday, 7 September: 
 
5.00 – 6.30 pm Arrival and registration at St Patrick’s Campus, Australian Catholic 

University 
6.30 – 7.45 pm Reception (hosted by Mr. Alfred Simms-Protz, Chargé d'Affaires a.i. of 

Germany) including: 
 Welcome to Delegates and Guests:  Peter Schwerdfeger, President, 

AAvHFs and Session Chairperson 
   Opening Remarks:  Mr. Alfred Simms-Protz 
 Invited Paper 1:  “Reconstructing Ferdinand von Müller’s 

Correspondence” Rod Home, University of Melbourne     
8.00 -10.30 pm Dinner at Dante’s, Gertrude Street (user pays basis) 
 
Saturday, 8 September: 
 
9.00 – 9.40 am Sessions Chairperson:  David Black, University of New South Wales 
 Invited Paper 2:  “Global Challenges: Global Solutions – The Need 

for Humboldt’s Worldview” Gabrielle McMullen, Australian Catholic 
University 

9.40 – 11.00 am Contributed Papers  
 1: “Combatting Terrorism, Using Fluorescence Spectroscopy to 

Identify Bacteria” Lou Reinisch, University of Canterbury 
 2: “The Disease That Makes Criminals – Encephalitis Lethargica, 

Influenza and Moral Insanity in the 1920s” Paul Foley, Prince of 
Wales Medical Research Institute 

 3: “Kepler’s Conjecture, Newton’s Kissing Problems and How to 
Pack Rare Gas Atoms” Peter Schwerdtfeger, Massey University 

 4: “It Takes Three to Tangle: Twisted Tales from Physics, Computing 
and Biology” Peter Jarvis, University of Tasmania 

  
11.00 - 11.20 am Morning Tea/Coffee 
 
11.20 am – 1.00 pm Session Chairperson:  Ralf Dietzgen, Q’ld Dept. Primary Industries 

& Fisheries 
 Contributed Papers  
 5: “At Last! How Evolution works is Clarified!” Rolf Beilharz, 

University of Melbourne 
 6: “Investigations into Atomic and Molecular Collisions” Julian 

Lower, Australian National University 
 7: “Stasis and Political Theology” Dimitris Vardoulakis, Monash 

University 
 8: “Tin Clusters under the Electron Microscope” Tilo Söhnel, 

University of Auckland  
 9: “Can Ultrasonic Imaging Identify Risk for Brain Disease” Kay 

Double, Prince of Wales Medical Research Centre  
 
1.00 – 6.00 pm Social Outing to Yarra Valley ($15.00 per person) (Lunch provided on 

Bus) 
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7.00 – 10.30 pm Conference Dinner:  Il Vicolo, 50 Grattan Street, Carlton  ($50.00 per 

person) 
 Incidental Music:  Early Music Consort 
 After-dinner Speaker:  Peter Schwerdtfeger, President, NZAvHF 
 
Sunday, 9 September: 
 
10.00 – 11.00 am AAvHF Biennial Business Meeting  

A more detailed agenda will be available from the AAvHF web-site 
before the Conference, but important items to consider are: 
1.  A proposal for 2009 Meeting received from the NZAvHF 
2.  Election of Office bearers. (Please ensure that nomination forms are 
completed from all States and Territories with AAvHF members using 
the form added to this programme).  
It is vital that each region has an active committee representative and 
that their election is conducted in a proper manner. “Dead wood” on the 
committee impedes the work of the AAvHF. 

 
11.00 - 11.20 am Morning Tea/Coffee 
 
11.20 am – 12.00 n Session Chairperson:  Peter Morgan, University of Western 

Australia 
 Invited Paper 3: “Leichhardt, the Scientist” Tom Darragh, Museum 

Victoria  
12.00 n – 1.20 pm Contributed Papers:   
 10: “Solitons in Bose-Einstein Condensates – Old Wave Phenomena in 

New Disguises” Joachim Brand, Massey University   
 11: “HIV and Malaria: Implications for Co-Infection” Kathy Andrews, 

Queensland Institute of Medical Research 
 12: “Synchrotron Radiation – A Pathway to Understanding 

Nanomaterials” Patrick Kluth, Austalian National University 
 13: “The Dynamics of Polymer Collapse as a Toy Model for Protein 

Folding” Ravi Jagadeeshan, Monash University 
 
1.20 pm onwards Lunch and departure 
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Program Notes 
 

Friday, 7 September: 
 
Invited Paper 1  
 

“Reconstructing Ferdinand von Müller’s Correspondence” 
 

R.W. Home 
Emeritus Professor of History and Philosophy of Science 

University of Melbourne, Victoria.  3010 
email:  home@unimelb.edu.au 

 
Abstract 

During the past few years, some 14,000 letters written by or to Baron Ferdinand von Müller 
(1825-1896), together with various related documents, have been located and are in the 
process of being published.  These materials, most of which were unknown to previous 
biographers of Müller, shed much new light on his remarkable life.  In this lecture, I shall 
outline the correspondence project and discuss some of the ways in which it has changed our 
picture of Müller. 
 

Biography 
Rod Home was Professor of History and Philosophy of Science at the University of 
Melbourne, 1975-2003.  He has published extensively on the history of physics, especially in 
the 18th century, and also on the history of science in Australia.  He has been editor of the 
journal “Historical Records of Australian Science” since 1984.  He leads the project that has 
been seeking out and editing the massive surviving correspondence of Baron Ferdinand von 
Müller.  With his colleague Sara Maroske, he is also writing a new biography of Müller that 
builds on the vast amount of new information revealed by the correspondence. 
 
 
Saturday, 8 September: 
 
Invited Paper 2   
 

“Global Challenges: Global Solutions – The Need for Humboldt’s Worldview”  
 

G.L. McMullen 
Australian Catholic University 

St Patrick's Campus, 115 Victoria Parade, Fitzroy, 
Victoria.  3065 

email:  g.mcmullen@patrick.acu.edu.au 
 

Abstract 
In this age of globalisation we face significant challenges that need to be addressed from the 
perspective of “Humboldtian science”, in an organic and multidisciplinary manner, to achieve 
global solutions.  Looking at the issues of poverty and climate change, I will argue that this 
current age needs those of the worldview of Alexander von Humboldt to address such issues 
and arrive at equitable solutions. 
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Biography 
Gabrielle McMullen attended St Patrick’s Primary School in Pakenham, Killester College in 
Springvale, and then Monash University, where in 1974 she was awarded the degree of 
Bachelor of Science (Honours) and the annual CSR Chemicals Prize.  She also undertook 
postgraduate studies in organic chemistry at Monash University and obtained her Doctor of 
Philosophy degree in 1977. 
From 1977 to 1981 she was at the Chemical Institute at the University of Freiburg, Germany 
as a postdoctoral fellow.  During this time she held fellowships from the Alexander von 
Humboldt Foundation and the Germany Research Foundation. 
On her return to Monash University in 1981 she combined administrative and academic roles.  
She was Dean of Mannix College, a residence at Monash University, from 1984-1995 whilst 
undertaking teaching and research in the Department of Biochemistry.  In 1995 she was made 
a Fellow of the Royal Australian Chemical Institute. 
From 1995-2000 Professor McMullen was the foundation Rector of Aquinas Campus of 
Australian Catholic University in Ballarat.  Since October 2000 she has been Pro-Vice-
Chancellor (Academic Affairs) of the University and based at St Patrick’s Campus in Fitzroy.  
Her current portfolio includes responsibility nationally, across the University’s six campuses, 
for the Faculties, Libraries, On-line Teaching and Learning, and Academic Staff 
Development, and locally for the Victorian campuses at the University.   

 
 

Contributed Paper 1 
 

“Combatting Terrorism, Using Fluorescence Spectroscopy to Identify Bacteria” 
 

L. Reinisch 
Department of Physics and Astronomy, 

University of Canterbury, 
Private Bag 4800, Christchurch, 

New Zealand. 
email:  lou.reinisch@canterbury.ac.nz 

 
Abstract 

Bioterrorism can be as simple as adding a small amount of a "white powder" (e.g., flour, 
talcum powder or icing sugar) to an envelope with a threatening letter.  These white powder 
incidents happen multiple times every day.  Occasionally they cause large buildings to be 
evacuated, and the entire building could be shut down for several days while the powder is 
tested.  We have been using optical techniques to detect and identify bacteria and bacterial 
spores.  This work shows promise to result in a wide range of bacterial detectors, notably to 
combat bioterrorism.  A bacterial spore detector currently being developed for the market will 
be introduced.  How the detector is fast and non-invasive, preserving the powder for further 
forensic investigation, will be explained. 
 

Biography 
Lou Reinisch is an Associate Professor of Physics and Astronomy at the University of 
Canterbury.  He is also the Dean of Science and the Director of the Medical Physics 
Programme at Canterbury.  Recent research topics include the detection and identification of 
bacteria and bacterial spores using optical techniques.  Several methods have recently been 
patented and a start-up company, Veritide Ltd., has been created to manufacture and market 
the detectors.  Lou is on the Board of Directors of the Veritide and consults and collaborates 
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with Veritide.  When not at the University or with Veritide, Lou enjoys tramping, skiing and 
kayaking.   

 
 

Contributed Paper 2  
 

“The Disease That Makes Criminals – Encephalitis Lethargica, Influenza and Moral 
Insanity in the 1920s”  

 
P. Foley  

Prince of Wales Medical Research Institute, 
Barker Street, Randwick (Sydney),  

N.S.W.  2031 
email:  pfoley@unsw.edu.au 

 
Abstract 

Encephalitis lethargica, an apparently infectious disorder of unknown etiology, occurred in 
epidemic form from 1917 to the mid-1920s.  30% of its victims died during its acute phase, 
but survivors rarely returned to full health.  The best known sequela of this epidemic is ‘post-
encephalitic parkinsonism’.  Less well documented is that large numbers of its younger 
victims exhibited marked personality, behavioral and other psychological changes which 
could be so severe as to necessitate involuntary confinement.  Many archived cases are 
remarkably similar to more recent descriptions of ‘attention deficit disorders’.  This paper will 
present an overview of the discussions which this phenomenon stimulated, particularly 
regarding the question of whether such persons required medical care or imprisonment.  The 
particular case of Stanley Fletcher was both typical and ultimately contributed to changes in 
the British Lunacy Act as well as in the manner in which ‘moral defectives’ were treated. 

 
Biography 

Paul Foley is a medical historian specializing in neuroscience history at POWMRI and 
Conjoint Lecturer in the School of Medical Sciences at UNSW.  His current ARC-funded 
project as ARC Australian Postdoctoral Fellow concerns the history of encephalitis lethargica.  
He has published Beans, Roots and Leaves: A History of the Chemical Therapy of 
Parkinsonism (Marburg, 2003) and is Books Editor of the Journal for the History of the 
Neurosciences. 

 
 

Contributed Paper 3 
 
“Kepler’s Conjecture, Newton’s Kissing Problems and How to Pack Rare Gas Atoms” 

 
Peter Schwerdtfeger 

Centre of Theoretical Chemistry and Physics (CTCP), 
Institute of Fundamental Sciences, Bldg.44, 

Massey University (Albany Campus) 
Private Bag 102904 

North Shore MSC, Auckland, 
New Zealand. 

email:  p.a.schwerdtfeger@massey.ac.nz 
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Abstract 
Kepler’s conjecture (1611) states that fcc (or hcp) is the tightest possible packing, so that no 
other arrangement of higher density could be found.  T.C. Hales gave a proof of this famous 
theorem only given very recently.  At the quantum level this hard-sphere model is not 
applicable anymore.  For example, all realistic two-body interaction potentials show a 
preference of the hcp over the fcc structure.  Interestingly, all rare gases crystallize in fcc.  
This two-body dilemma was first identified by Max Born in 1940 and was unresolved up to 
now.  We demonstrate that the Lennard-Jones potential will always prefer the hcp structure.  
We extend the Lennard-Jones potential to obtain analytical expressions for the lattice 
parameters, cohesive energy and the bulk modulus using the solid-state parameters of 
Lennard-Jones and Ingham, which we evaluate up to computer precision for the cubic lattices 
and hcp to solve this long-standing problem.  Another hard-sphere problem is that of kissing 
spheres first raised by Gregory and Newton: Can a rigid material sphere be brought into 
contact with 13 other spheres of equal size?  The kissing sphere problem in n dimensions is 
still unresolved, as is the one of different sphere sizes in three dimensions.  In three 
dimensions the kissing sphere problem is related to the maximum coordination number 
problem in chemistry, which is currently explored in our research group. 

 
Biography 

The research group headed by Professor Peter Schwerdtfeger is concerned with the 
fundamental interactions between particles, atoms and molecules.  The underlying physical 
laws are so complicated that sophisticated algorithms implemented on a supercomputer are 
required to obtain any useful information at the microscopic level.  A typical calculation 
solving the so-called Dirac-equation for small molecules can run for months on a 
supercomputer and would need many years on a PC.  With the new IBM, larger molecules 
can now be tackled and studied in detail. 
Peter Schwerdtfeger’s research at Auckland University is concerned with fundamental aspects 
of interactions between atoms and molecules by using computational quantum methods.  
Computational quantum chemistry and physics is quantum theory applied to chemistry, 
condensed matter physics, fluid dynamics, particle physics and molecular biology.  Early 
efforts of the last century were concentrated on solving the so-called “Schrödinger equation” 
and its extension to solid systems by using either ab-initio or density functional methods.  In 
the last 30 years we saw great progress in design of algorithms and increase in computer 
power and computational results now reach the level of experimental accuracy.  In molecular 
quantum chemistry and condensed matter physics one faces fundamental problems: the 
scaling problem for certain algorithms used in computational chemistry is currently Nm, 
where N is the number of particles involved and m can vary from m = 2 (density functional 
methods) to m = 8 and higher (highly accurate coupled cluster methods).  Quantum 
electrodynamic and relativistic extensions increase this scaling substantially.  Thus access to 
fast and parallel processor machines with large memory and disk space requirements is 
essential for both computational chemistry and physics.  This allows predictions to be made 
for properties of yet unknown atoms and molecules.  For example, out of the four 
fundamental forces in nature the weak force leads to a breakdown of mirror image symmetry 
in molecules.  For example, amino acids are left-handed and sugars are right-handed in nature.  
Their mirror image (right-handed amino acids and left-handed sugars) are (with a few 
exceptions) not used in living organisms.  Weak interactions could be responsible for this 
inherent asymmetry in nature.  Despite many efforts, weak interactions in handed molecules 
have not been discovered yet.  Peter’s research group has made accurate predictions for such 
weak effects and the laser group in Paris, headed by Prof. Christian Chardonnet, are now 
preparing for experiments to detect such tiny differences between handed molecules. 
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Contributed Paper 4 
 

“It Takes Three to Tangle: Twisted Tales from Physics, Computing and Biology” 
 

Peter Jarvis 
School of Mathematics and Physics, 

University of Tasmania, 
Box 252-21, GPO Hobart, 

Tasmania.  7001 
email:  Peter.Jarvis@utas.edu.au 

 
Abstract 

Question: what do Cayley's hyperdeterminant, quantum teleportation, efficient matrix 
multiplication, and the origin of species have in common?  Answer: all can be analysed as 
different manifestations of the mathematics of “entanglement”. 
The talk will be a romp through this discordant collection of topics, chasing the common 
thread for this outrageous claim.  In doing so I will report on some recent work which uses 
various measures of entanglement as new tools for evolutionary tree reconstruction and 
parameter recovery in molecular phylogenetics. 

 
Biography 

Peter Jarvis is at the School of Mathematics and Physics, University of Tasmania.  His main 
research interests are algebraic structures in mathematical physics and their applications, 
especially combinatorial Hopf algebras in integrable systems, quantum field theory and 
representation theory.  Recent work in group theoretical methods in physics has been on 
supersymmetry in the genetic code, applications of classical invariant theory to entanglement 
for mixed state systems, and entanglement and distance measures for taxonomic pattern 
frequencies in phylogenetic reconstruction.  

 
 

Contributed Paper 5 
 

“At Last! How Evolution works is Clarified!” 
 

R.G. Beilharz 
382 Drummond St., 
Carlton, Victoria.   

email:  rolfgb@unimelb.edu.au 
 

Abstract 
Darwin’s natural selection clearly states that, because too many individuals are born, those 
individuals not using environmental resources efficiently are culled.  The result is that in 
every species individuals use the resources of the environmental niche very effectively.  All 
necessary traits act in harmony in such a balance that reproduction is as high as possible in the 
environment.  Inheritance of traits is assumed. 
Mendel discovered the mechanism of inheritance.  Genes are responsible for the similarity of 
progeny to parents.  Genes come in pairs.  The ever-increasing focus on genes has led to a 
metaphor: genes are selected (selfish genes).  Genetic theory (population and quantitative 
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genetics) developed without recognising that at the level of genes it is not possible to express 
the need for individuals, which carry the genes, to use environmental resources efficiently.  
Genetic theory cannot describe how environments limit what individuals can be or do. 
The metaphor, ‘genes are selected’ is literally false.  It has led to unexplainable puzzles in 
interpreting evolution, and problems in highly productive livestock (cows with highest milk 
no longer conceive because out of balance high production has reduced resources going into 
reproduction).  All these puzzles disappear when genetic theory recognises the need for 
environmental resources and includes it in its theory.  

 
Biography 

Dr. Rolf Beilharz taught animal breeding and genetics to students of Agricultural and 
Veterinary Sciences for over 30 years from 1965 at the University of Melbourne.  In 1971/72 
he spent his first Sabbatical leave as a Humboldt fellow with Konrad Lorenz and Wolfgang 
Wickler for a year in Seewiesen, Bavaria.  Since then he also taught animal behaviour.  He 
spent several more, shorter periods as a Humboldt fellow in Germany.  His Ph.D. students 
developed understanding and, when possible, breeding programs in various livestock 
populations.  Outstanding ones are for Australia’s Guide Dogs for the Blind and for detector 
dogs for Australian Customs.  Australian Customs dogs have been recognised the world over 
and Australian detector dogs work and breed in many countries. 
He retired in 1996, remains a Principal Fellow in his old faculty now called Land and Food, 
and has worked since then on finding the correct understanding of evolution.  The paper 
above has the answer. 
 
 
Contributed Paper 6 
 

“Investigations into Atomic and Molecular Collisions” 
 

J.C.A. Lower 
Atomic and Molecular Physics Laboratories, 

Research School of Physical Sciences and Engineering, IAS,  
Australian National University,  

Canberra, A.C.T., 0200 
email:  Julian.Lower@anu.edu.au 

 
Abstract 

Atoms and molecules are basic building blocks of matter.  In isolation they tend to be rather 
quiet, unassuming creatures.  However, add some energy and bring them into the vicinity of 
other atoms or molecules, then chemical reactions are likely to follow.  Such processes 
determine the nature of our world.  A key aim of atomic- and molecular-research is to 
understand how reactions occur on the microscopic scale and how they express themselves in 
complicated processes of the everyday world.  In my talk I will briefly discuss fundamental 
atomic- and molecular-collision-experiments in which I am involved and describe how the 
provision and utilization of collision-data can contribute to solving problems in areas as 
diverse as the development of new light sources, atmospheric chemistry and radiation damage 
in biological matter. 

 
Biography 

Dr. Julian Lower completed his PhD at Flinders University of South Australia in 1989 in the 
area of electron-atom collisions.  In the following two years he continued at Flinders as a 
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Post-doctoral Fellow, developing new experimental procedures for the measurement of 
electron-momentum distributions in solids.  In 1991 he was awarded a Humboldt Fellowship 
and worked in the group of Professor Peter Tönnies in Göttingen on the microscopic structure 
and vibrational properties of surfaces.  In 1993 he retuned to Australia to take up a position in 
the Research School of Physical Sciences and Engineering at the Australian National 
University where he is currently a Fellow.  His present research interests revolve around the 
elucidation of mechanisms underpinning the break-up of atoms and molecules following 
charged-particle impact. 

 
 

Contributed Paper 7 
 

“Stasis and Political Theology” 
 

D. Vardoulakis 
CCLCS, Building 11, 

Monash University, Clayton, 
Victoria.  3800 

email:  Dimitris.Vardoulakis@arts.monash.edu.au 
 

Abstract 
Although everybody agrees the world changed on 9/11, the nature of that change is not 
obvious.  Clearly, the change is visible in the geopolitical arena, but it has also affected our 
conceptualization of the relation between religion and politics.  Terrorism, as well as the 
response to it, puts into question the distinction between the political and the theological – 
i.e., the way we think about politics and religion.  Where do the state and law end, and where 
do belief and dogma begin?  This question has shaped the foundation of Western civilization.  
The modern Western discourses on this question assume that the Enlightenment separation of 
state and church powers solved the problem.  Terrorism targets this Enlightenment ideal.  The 
fundamental change brought about with 9/11 is that we can no longer assume that such a clear 
separation will safeguard the foundations of our culture.  We are, therefore, faced with the 
challenge of having to re-conceptualize the relation between the political and the theological. 
The concept of stasis is uniquely suited to such an endeavour because it puts into question the 
distinction between religion and politics.  Stasis in ancient Greek means three things: 
immobility (referring also to God or the “unmoved mover”), revolution (referring to the 
political or the public sphere) and disease.  My hypothesis, that the way the three meanings of 
stasis relate to one another, can disclose the traditional Western view of the political.  This 
traditional view assumes a separation of immobility and revolution, or religion and politics.  
In this understanding, disease is used as the criterion or rhetorical label for religion to reject 
politics, and vice versa.  Stasis allows for a critique of this traditional view and a different, 
new approach.  Stasis indicates the principle of relation between its three concepts that refuses 
a polar opposition between immobility and revolution, while disease is not merely a negative 
element.  Since both theology and politics use disease to reject the other, disease becomes 
their common rhetorical strategy that makes their separation impossible.  In this sense, disease 
works positively. 
The proposed paper will examine some of the issues raised by the relation between stasis and 
political theory. 

 
Biography 

Dimitris Vardoulakis (Centre for Comparative Literature and Cultural Studies, Monash 
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University) has published articles in Greek and in English, recently in Walter Benjamin and 
History (2005) and SubStance (2006).  Translations into Greek include Alasdair Gray’s Poor 
Things (2001) and Peter Lyssiotis’s The Bird, The Belltower (2005).  He has guest-edited with 
Andrew Benjamin a special issue of Angelaki journal on “The Politics of Place” (2004), and 
co-edited with Leslie Hill and Brian Nelson After Blanchot: Literature, Criticism, Philosophy 
(2005), and an edited collection titled Spinoza Now is forthcoming by Stanford UP. 

 
 

Contributed Paper 8 
 

“Tin Clusters under the Electron Microscope” 
 

T. Söhnel 
Department of Chemistry, 

The University of Auckland, 
Private Bag 92019, 

Auckland, New Zealand. 
email:  t.soehnel@auckland.ac.nz 

 
Abstract 

Since the discovery of M3Sn15O14 [M = Ru, Os] and Ir10Sn45O44, oxidic cluster compounds 
containing condensed Sn6- octahedra have been known.  The most striking structural features 
of all these stannates are corner-linked Sn6- octahedra forming triple or fivefold chains, which 
are filled with the transition metals.  Oxygen atoms link these chains.  In the compounds 
Ir4MSn18O19 (M = Fe, Co) and Ir10CoSn45O45 condensed Sn6- octahedra could also be found.  
Both compounds are characterized by corner-linked Sn6- octahedra forming fourfold and 
fivefold chains, respectively.  
To get a deeper understanding of the real structure of Ir10CoSn45O45, HRTEM investigations 
have been performed.  Ir10CoSn45O45 shows strong one-dimensional stacking disorder effects 
with an ordered polytype which shows a doubling of the lattice constant, c, in comparison to 
the undoped ternary compound Ir10Sn45O44.  As the building blocks of the real structure two 
different (00l) layers A (undistorted cluster layer) and B (distorted cluster layer) could be 
found.  The simulated high-resolution pictures in different orientations show a perfect 
agreement with the experiment.  They support a real structure with alternating undistorted and 
distorted A- and B- cluster layers within the superstructure domains. 

 
Biography 

In 2000/2001, Tilo Söhnel was the recipient of a Feodor Lynen Fellowship awarded by the 
Alexander von Humboldt Foundation in the Department of Chemistry, The University of 
Auckland, NZ, in Peter Schwerdtfeger's group, working on theoretical, inorganic, solid-state 
chemistry.  He then became a Lecturer (2004) and a Senior Lecturer (2006) in this 
department.  His research interests are broadly in experimental and theoretical inorganic 
materials chemistry with specific projects involving: crystal and electronic structure 
engineering of main group metal cluster compounds; chemical transport of ternary and 
quaternary oxides and halides; Mössbauer spectroscopic investigations of unusual oxidation 
states of the semi-metals tin and antimony in oxide cluster compounds;  and the influence of 
relativistic effects of the crystal structure of binary oxides and halides. 
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Contributed Paper 9 
 

“Can Ultrasonic Imaging Identify Risk for Brain Dis ease” 
 

K. Double 
Prince of Wales Medical Research Centre, 

Barker St., Randwick, 
N.S.W.  2031 

email:  k.double@unsw.edu.au 
 

Abstract 
Parkinson’s disease is a common neurodegenerative disorder affecting normal movement.  
Currently this disorder can only be diagnosed late in the disease process based upon 
observation of the characteristic motor symptoms but studies have shown that rates of 
misdiagnoses are high.  Attempts to develop earlier, more accurate methods of diagnosis have 
focused upon sophisticated and expensive imaging methods but a less known method of 
imaging the brain relies on the use of ultrasound.  A decade of work has shown that the 
substantia nigra, the area of the brain that degenerates in Parkinson’s disease, appears larger 
and brighter, termed “hyperechogenic”, when imaged using ultrasound in this disorder and 
that this feature is an early and stable indication of the clinical syndrome.  Approximately 9% 
of the healthy population also exhibit this echo feature, but it is unknown if a hyperechogenic 
nigra reflects preclinical disease in these individuals or whether it reflects a change in brain 
function which might predispose to Parkinson’s disease.   
We investigated the relationship between a hyperechogenic substantia nigra and movement 
control in a group of healthy, very aged individuals.  The prevalence of this echo feature was 
markedly increased and an abnormal ultrasound image was strongly associated with subtle 
movement dysfunction in these aged individuals.  The abnormal echo feature was associated 
with increased intracortical inhibition within the motor cortex.  This effect, the opposite of 
what is seen in the motor cortex in Parkinson’s disease, may be a compensatory response to 
dysfunction of lower brain motor circuits reflected in the hyperechogenic nigra which 
maintains normal movement control in non-parkinsonian individuals.  

 
Biography 

Dr. Kay Double is a neurochemist with an interest in neurodegenerative disease.  She was 
awarded a Humboldt Fellowship in 1995 and took this in 1996-7 at the University of 
Würzburg where she initiated a research program on neuromelanin, a uniquely human 
pigment important for brain metal homeostasis thought to be dysfunctional in the common 
movement disorder, Parkinson’s disease.  This period established her career focus and also 
many professional collaborations in Germany.  Kay returned to Australia in 1997 where she 
currently works as a NHMRC Senior Research Fellow at the Prince of Wales Medical 
Research Institute in Sydney.  Her research investigates mechanisms of cell death in 
Parkinson’s disease and she also has a strong interest in developing new diagnostic methods 
for this disorder.  She returns to Germany regularly with her husband, also a Humboldt 
Fellow, and son, to work and to visit colleagues and friends.  In 2005 she completed her 
Habilitation at the University of Würzburg.  
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Sunday, 9 September 
 
Invited Paper 3 
 

“Leichhardt, the Scientist” 
 

T.A. Darragh 
Museum Victoria, 

GPO Box 666, 
Melbourne, Victoria.  3001 

email:  TDarragh@museum.vic.gov.au 
 

Abstract 
Given Ludwig Leichhardt’s scientific education and studies undertaken in England and 
France, he was one of the most highly qualified scientists to come to Australia when he 
arrived in Sydney in 1842.  He immediately set about collecting plants and geological 
specimens, as well as recording scientific observations in his diaries. These observations 
included detailed descriptions of plants and their occurrence, and of the geology of the regions 
traversed using the latest botanical and geological terminology, much of which is still in use 
at the present time.  The observations were supplemented with sketches and geological 
sections. 

 
Biography 

Dr. Thomas A. Darragh is a graduate of the University of Melbourne in invertebrate 
palaeontology.  He worked at Museum Victoria, formerly National Museum of Victoria, as a 
Curator and in administration from 1965 to 2001.  On retirement he was appointed Curator 
Emeritus.  His research interests are in the field of Tertiary marine molluscs and he has 
published many papers on this subject.  He also has had a long standing interest in the history 
of the natural sciences, particularly geology, in Victoria and in the people involved in 
engraving and lithography in nineteenth century Victoria.  He has also carried out research on 
nineteenth century German scientists and intellectuals in Victoria.  He is the author of several 
papers and books on these topics.  He has translated many letters for the Ferdinand von 
Müller Correspondence Project and currently is working on translations of the diaries of 
Ludwig Leichhardt. 

 
 

Contributed Paper 10 
 

“Solitons in Bose-Einstein Condensates - Old Wave Phenomena in New Disguises” 
 

J. Brand 
Centre of Theoretical Chemistry and Physic, 

Institute of Fundamental Sciences, 
Massey University, Auckland, 

New Zealand. 
email:  J.Brand@massey.ac.nz 

 
Abstract 

Solitons are waves that keep their shape during propagation through a nonlinear medium such 
as the ‘great wave of translation’ that Scott Russell witnessed on a canal in Scotland in 1834.  
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Beyond the boundaries of Scotland, soliton phenomena are nowadays known to be relevant in 
many different areas of science and technology.  A particularly interesting medium to study 
solitons is a Bose-Einstein condensate, a state of matter where quantum mechanics dictates 
the behaviour of an ultra-cold atomic gas.  An experimental study observed the collision of 
nonlinear waves in a Bose-Einstein condensate and revealed the creation of unexpected shell 
structures.  Computer simulations showed that these shell structures are hybrid objects, made 
up of different types of soliton-like waves. 

 
Biography 

Joachim Brand was born in Aachen, Germany and studied physics at the Universities of 
Erlangen-Nürnberg and Heidelberg, and at Imperial College, London.  After a PhD in 
Theoretical Chemistry at the University of Heidelberg he spent two years at the University of 
Washington in Seattle as a Feodor-Lynen scholar.  He moved back to Germany for four years 
to join the Max Planck Institute for the Physics of Complex Systems in Dresden before he 
took up a faculty position as a Senior Lecturer in Physics at Massey University Auckland last 
year. 
 

 
Contributed Paper 11 
 

“HIV and Malaria: Implications for Co-Infection” 
 

K. Andrews 
Queensland Institute of Medical Research, 

PO Box Royal Brisbane Hospital, 
Herston, Queensland.  4029 

email:  Kathy.Andrews@qimr.edu.au 
 

Abstract 
Malaria and HIV/AIDS are two of the worlds’ most lethal infectious diseases.  Malaria 
parasites infect around 500 million people and kill ~2 million people annually, while over 40 
million people are living with HIV/AIDS.  The global distribution of HIV and malaria 
significantly overlap, with many HIV-infected individuals living in malaria-endemic regions 
(~25.4 million HIV-infected individuals live in sub-Saharan Africa).  The adverse clinical 
outcome of co-infection with each disease is becoming increasingly apparent.  There is an 
increased frequency of clinical episodes of malaria and increased parasite density in HIV-1 
infected people exposed to malaria.  Furthermore, malaria results in an amplification of HIV 
replication.  One group particularly vulnerable to the adverse effects of co-infection is 
pregnant women.  Here recent findings on the impact of HIV/malaria co-infection and the 
role of chemotherapy in improving treatment of these diseases are discussed.  

 
Biography 

Kathy Andrews obtained her PhD in Microbiology in 1998 from Griffith University in 
Queensland.  She then carried out research on a malaria vaccine project at the Queensland 
Institute of Medical Research for two years before being awarded an Alexander von 
Humboldt Fellowship in 1999 and 2000.  Dr. Andrews took up her von Humboldt Fellowship 
at the University of Heidelberg where she investigated proteins involved in malaria parasite 
pathogenesis.  She remained at Heidelberg University for a further two years, before being 
recruited back to the Queensland Institute of Medical Research in 2003.  Dr. Andrews’s 
research focuses on the identification of new antimalarial drug targets and drugs.  Dr. 
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Andrews and her team were the first to publish work showing that some HIV protease 
inhibitors are also able to kill malaria parasites.  This has important implications in regions of 
the world where HIV and malaria are co-endemic.  Other areas of interest include the 
investigation of histone deacetylase enzymes as new antimalarial targets and understanding 
their role in transcriptional regulation.  

 
 

Contributed Paper 12 
 

“Synchrotron Radiation – A Pathway to Understanding Nanomaterials” 
 

P. Kluth 
Department of Electronics Materials Engineering, 

The Australian National University, 
Canberra, A.C.T.  0200 

email:  patrick.kluth@anu.edu.au 
 

Abstract 
Materials of nanometer dimensions have demonstrated enormous potential for applications in 
a wide variety of scientific areas including medicine, catalysis and materials engineering of 
electronic and optical devices.  Structural characterization of such materials is challenging 
given their small dimensions and inherent lack of atomic long-range order.  I will explain how 
advanced, synchrotron-based, analytical techniques, in particular x-ray absorption fine-
structure spectroscopy (XAFS) and small-angle x-ray scattering (SAXS) can yield new 
insights into the structural properties of nanoscale materials.  Examples include contraction of 
nanoparticle bond-lengths as a result of capillary pressure, vibrational properties of 
nanoparticles, and shaping of nanomaterials using swift heavy-ion irradiation. 

 
Biography 

Patrick Kluth completed his Diplom in theoretical physics at Heinrich-Hein University, 
Düsseldorf, in 1998 and gained his PhD from RWTH University Aachen/Jülich Research 
Centre in 2002 for a thesis entitled, “Self-assembled Nanopatterning of Ultrathin Cobalt-
Disilicide Layers and Development of Nano-mosfet Devices”, under the supervision of 
Professor Siegfried Mantl.  Following a postdoctoral position at the Jülich Research Centre he 
was awarded a Feodor-Lynen Fellowship by the Alexander von Humboldt Foundation to 
work with Mark Ridgway and Aidan Byrne at the ANU.  Since 2005 he has held an 
Australian Research Council Fellowship. 
 

 
Contributed Paper 13 
 

“The Dynamics of Polymer Collapse as a Toy Model for Protein Folding” 
 

R.P. Jagadeeshan 
Department of Chemical Engineering 

Monash University, Clayton, 
Victoria.  3800 

email:  ravi.jagadeeshan@eng.monash.edu.au 
 

Abstract 
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While DNA is perhaps the most famous biological molecule of all, it is proteins that make 
everything in biology work.  They are the fundamental components, and essential working 
parts of all living matter.  The primary structure of proteins is a linear sequence of amino 
acids.  However, soon after their manufacture in the cell, they mysteriously fold rapidly into 
the three-dimensional tertiary structure which is essential for them to carry out their biological 
functions.  Careful experiments indicate that all the information required for forming the 
tertiary structure is contained in the primary amino acid sequence.  The protein folding 
problem, which has been the driving force of protein science for several decades, is simply the 
question, how does this happen?  How is information encoded in the primary sequence of the 
protein, so as to enable it to fold to its unique native globular state?  Years of research 
suggests that the operation of folding is an optimization of two fundamental requirements, 
namely, the thermodynamic necessity of a unique native state that is stable to small 
fluctuations in the environment, and the kinetic necessity of being able to fold the random coil 
protein rapidly into this stable state.  Very little, however, is still known about the mechanism 
and the dynamics of the process of going from the coiled state to the collapsed globular state.  
In this talk, I will discuss how the methods of polymer physics can be used to obtain 
additional insights into the kinetics of protein folding - in particular, into the role played by 
the solvent in mediating the collapse into the globular state, which recent investigations 
suggest could be a crucial factor.  

 
Biography 

Ravi Prakash Jagadeeshan is a Reader in Chemical Engineering at Monash University, where 
he has been since January 2001.  Before joining Monash, Ravi was an Associate Professor at 
the Indian Institute of Technology, Madras, and did postdoctoral work on sand pile dynamics 
with Prof. S.F. Edwards at Cavendish Laboratory in Cambridge, and on polymer solution 
rheology with Prof. H.C. Öttinger at the Theoretical Polymer Physics Institute at ETH Zürich.  
He was a Humboldt Fellow in the Techno-Mathematik Department at the University of 
Kaiserlautern in 1999/2000.  Ravi’s research interests revolve around understanding the 
interaction of flow and micro-structure in complex fluids.  Ravi and his students use an array 
of modelling techniques including nonequilibrium Brownian dynamics, closure 
approximations, and finite element analysis.  
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