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Vision 
�  Will be an internationally leading Centre in biophotonics and nanophotonics. 
�  Will provide a world-class laboratory for training Australian and international 

research students. 
 
Mission 
�  To develop innovative nanophotonic devices for all-optical information technology. 
�  To develop novel optoelectronic imaging methods for biological studies and 

industrial applications. 
�  To understand mechanisms for light interaction with biological materials. 
 
Key facts 
�  3 Professors, 11 research staff, 10 students and 1 administrative staff members. 
�  21 publications in refereed journals, with an average impact of 5.02. 
�  11 plenary and invited presentations at national and international conferences. 
�  40 conference presentations at national and international conferences. 
�  2 provisional patents filed. 
�  1 PhD thesis and 1 M.Eng thesis completions. 
�  Total cash income in 2006 of $740,000 from 9 ARC grants and $145,000 from 

industry grants and $195,000 from the CRC-Polymers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CMP group photo, 2006, (left to right): Jing Wu, Meo Lian Lim, Smitha Kuriakose, Mark Kivinen, Olga 
Papageorgiou, Ze’ev Bomzon, Guanyong Zhou, Katie Cage, James Chon, Kyonsik Choi, Xiangping Li, 
Michael Ventura, Sarah Russell, Dru Morrish, Shuhui Wu, Daniel Day, Ling Fu, Peter Zjilstra, Min Gu, 
Jiafang Li, Brendan Chick.  Missing Xiaosong Gan, Craig Bullen, Jesper Serbin, Charles Cranfield, Fei 
Zhou. 
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2006 was another very successful year for the 
Centre for Micro-Photonics (CMP).  Let me first 
express my sincere thanks to the staff and student 
members of the CMP for their exceptional 
achievements in 2006.   
 
The most important achievement of the Centre for 
Micro-Photonics in 2006 was that the Centre was 
ranked 5* in both research quality and impact by 
each of the four international experts appointed by 
the University for the 2006 Research Quality 
Framework Trial Assessment. In addition, the 
CMP has made numerous outstanding 
achievements in research, industrial collaboration, 
and training in the two focused areas, 
biophotonics and nanophotonics: 
 
Research highlights 
·  Biophotonics: (1) We have successfully 

developed the world-first laboratory-based 
nonlinear optical endoscope which can give 
rise to 3D microscopic images through tissue. 
This ground breakthrough achievement has 
resulted in a patent application and has been 
invited for presentation in the Hot Topics 
session at PhotonicsWest2007 (San Jose, 
Jan 20. 2007), which is the highest 
recognition of the world-leading biophotonics 
results. (2) Professor Russell’s work on T cell 
polarity was published in the prestigious 
journal, Proceedings of National Academy of 
Sciences. Based on this, we have 
successfully developed a world-class cell 
biology project on T cell polarity by the 
utilisation of both microfabricated photonic 
grids and laser tweezing, which was awarded 
an ARC DP grant in 2006. 

·  Nanophotonics: (1) Third-generation optical 
data storage: we have successfully 
demonstrated the feasibility of using 
nanoparticles for next-generation optical data 
storage technology. Two patent applications 
are being prepared together with the 
collaborators of the CRC for Polymers. (2) We 

have achieved the world-class results on 
3D photonic crystals fabricated in a 
nonlinear optical crystal, which is a critical 
step toward the functional photonic chip. 
This result will be reported in a feature 
article in the world leading photonic 
magazine, Laser Focused World (USA) 
(Dec 2006). This was one of the key 
components in the extension proposal 
(A$10 m requested for 2008-2010) of the 
ARC Centre of Excellence – Centre for 
Ultrahigh-bandwidth Devices for Optical 
Systems (CUDOS). 

 
Industrial collaboration 
2006 was a breakthrough year for the CMP to 
establish a wide range of industrial 
collaborations: (1) We signed a joint research 
contract with an international leading optical 
endoscopy company, OptiScan Pty Ltd, 
located in Melbourne. The aim of this contract 
is to develop the first prototype nonlinear 
optical endoscope that can be used for in vivo 
imaging of malignant tissue. (2) A Melbourne-
based stat-up company, Genera Biosystems 
Pty Ltd, singed a joint research contract with 
the CMP to develop high-sensitivity specific 
DNA sensors. (3) Due to our pioneering 
achievements in 3D microfluidics using 
femtosecond laser micro-fabrication (a patent 
was submitted in Dec 2006), the CMP was 
invited to be a core partner of the Victorian 
Biomanufacturing Consortium, together with 
Monash University, CSIRO, CRC for Polymer, 
and the Australian Stem Cell Centre, with a 
total budget of A$32m from the State and 
Federal Governments. (4) Dr. Zeev Bomzon 
was awarded a grant from the Ronald Geoffrey 
Arnott Foundation to conduct the research on 
cell mechanics. 
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New national competitive research grants 
·  Professor Min Gu and Dr Daniel Day were 

awarded an ARC LIEF Grant led by the 
University of Melbourne. 

·  Professor Min Gu was awarded an ARC LIEF 
Grant led by RMIT. 

·  Professor Sarah Russell was awarded an ARC 
Discovery Project Grant. 

·  Total external fund of the CMP in 2006: 
~A$1.05m 

 
Prestigious awards 
·  Professor Min Gu was elected a Fellow of the 

Australian Academy of Technological 
Sciences and Engineering (ATSE). 

·  Dr Ze’ev Bomzon was awarded the Young 
Researcher Award by FEAST. 

 
Other highlights 
The CMP members published 21 journal papers 
with an average impact factor of 5.02, as well as 
over 51 conference presentations and 2 patent 
applications. 
 
Baohua Jia was awarded Doctor of Philosophy for 
her thesis titled ”A study on the complex 
evanescent focal region of a high numerical 
aperture objective and its applications and 
Mujahid Ashraf was awarded a Master of 
Engineering for his thesis titled “Design and 
development of liquid crystal lenses”. 
 
Prof Min Gu was awarded Swinburne’s Visiting 
Professor grant for Prof Barry Masters from MIT 
for collaborative research on microscopy. 
 
 
 
 
 
 
 
 
 

Congratulations Xiaosong Gan who was 
promoted to Associate Professor and to James 
Chon who was promoted to Senior Lecturer. 
 
Congraulations to Dr Richard Evans (CSIRO) 
who has been appointed as an Adjunct 
Professor. 
 
Congraulations to Mchael Ventura for winning 
first prize at the 2006 CUDOS student 
workshop. 
 
Finally, I would like to emphasise that without 
continuing support from the University, 
including Vice-Chancellor, Professor Ian 
Young, Deputy Vice Chancellor, Professor 
Dale Murphy, Pro Vice Chancellor, Professor 
Kerry Pratt, Dean of Faculty, Professor John 
Beynon, and many other staff of Swinburne, it 
would not have been possible for the CMP to 
achieve all that outlined above. 
 
 

Professor Min Gu 
Chair of Optoelectronics 
Melbourne, July 2007 
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Centre for Micro-Photonics (CMP) 
Faculty of Engineering and Industrial Sciences 
Swinburne University of Technology 
PO Box 218, Hawthorn, Victoria, 3122 
Australia 
 
Phone: +61 (0)3 9214 5273 
Fax:  +61 (0)3 9215 5435 
 
http://www.swin.edu.au/feis/cmp 
 
Director  
Prof Min Gu 
 
Deputy Director 
Dr James Chon 
 
Administration Officer 
Katie Cage 
 
Mechanical workshop Technician 
Mark Kivinen 
 
Postgraduate Student Coordinator 
A/Prof Xiaosong Gan 
 
Laboratory Coordinator 
Dr Daniel Day 
 
Research Staff 
Dr Ze’ev Bomzon 
 
Dr Craig Bullen 
 
Dr Kyonsik Choi 
 
Dr Charles Cranfield 
 
Dr Baohua Jia 
 
Dr Dru Morrish 
 
Prof Sarah Russell 
 

Dr Jesper Serbin 
 
Dr Shuhui Wu 
 
Dr Guanyong Zhou 
 
Research Students 
Mujahid Ashraf (3rd year MSc) 
 
Ling Fu (3rd year PhD) 
 
Smitha Kuriakose (3rd year PhD) 
 
Jiafang Li (1st year PhD) 
 
Xiangping Li (1st year PhD) 
 
Meow Lian Lim (Exchange student) 
 
Olga Papageorgiou (Honours) 
 
Michael Ventura (3rd year PhD) 
 
Jing Wu (1st year PhD) 
 
Fei Zhou (Visiting PhD) 
 
Peter Zijlstra (1st year PhD) 
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Professor Ping-Chin Cheng 
State University of New York at Buffalo 
USA 
 
Professor Arthur Chiou 
National Dong Hwa University 
Taiwan 
 
Professor Stefan Hell 
Max Planck Institute of Biophysical Science 
Germany 
 
Professor Satoshi Kawata 
Handai Frontier Research Centre 
Japan 
 
Professor Keith Nugent 
University of Melbourne 
Australia  
 
Professor Paras Prasad 
State University of New York at Buffalo 
USA 
 
Professor Kerry Pratt 
Swinburne University of Technology 
Australia  
 

Professor Peter Rentzepis 
University of California 
USA 
 
Professor Colin Sheppard 
National University of Singapore 
Singapore 
 
Professor Din Ping Tsai 
National University of Taiwan 
Taiwan 
 
Professor Tony Wilson 
University of Oxford 
UK 
 
Professor Sunney Xie 
Harvard University 
USA 
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Il-Mil Lee 
Seoul National University, Korea 
Byoungho Lee 
Seoul National University, Korea 
 
Jeong Tae Cheol 
Honan University, Korea 
June do Park  
Honan University, Korea 
Shin Yongin 
Honan University, Korea 
Shin Eun Soo 
Honan University, Korea 
 
Sun Heu Kim 
Chonnan National University, Korea 
Ja Young Cho 
Chonnan National University, Korea 
Tae Hwan Kim 
Chonnan National University, Korea 
Toung Sarn Park 
Chonnan National University, Korea 
Hyung-Ju Park 
Chonnan National University, Korea 
 
Cho Kyu-Jung 
Ho-Nam University, Korea 
Mun Nam-Il 
Ho-Nam University, Korea 
Hwang Li Jung 
Ho-Nam University, Korea 
Choz Un Chang 
Ho-Nam University, Korea 
 
Fei Zhou  
Shanghai Institute of Fine Mechanics, China 
 
Sunny Xie 
Harvard University, USA 
 
Steve Morgan 
University of Nottingham, UK 

Martin Booth 
University of Oxford, UK 
 
Jianru Iden 
Shandong University, China 
 
Keiji Sasaki 
Hokkaido University, Japan 
 
Sarah Pearson 
University of New England, Australia 
 
Hassan Kar 
VDI Technologiezentrum, Germany 
 
Vincent Daria 
University of the Philippines, Philippines 
 
Sybrand van der Zwaag 
University of Doveton, UK 
 
Stefan Enoh 
Institute Fresnel, CNRS, France 
 
Robert Trenberth 
Advanced Polymerik, Australia 
 
Karen Grieve 
Wiley – VCH 
 
Peter Krug 
Ottawa, Canada 
 
Mark Tobin 
Australian Synchrotron, Australia 
 
Adel Rahmani 
Macquarie University, Australia 
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Deputy Vice Chancellor (HED) 

and 

Pro Vice Chancellor (Research) 

Dean of the Faculty of Engineering 

& Industrial Sciences 

Director: 

Prof Min Gu 

Administrator/PA: 

Miss Katie Cage 

International Advisory 

Committee 

Deputy Director: 

Dr James Chon 

Postgrad Coordinator: 

A/Prof Xiaosong Gan 

Laboratory Coordinator: 

Dr Daniel Day 

Hazardous Materials 

Officer: Dr Shuhui Wu 

Technical Officer:  

Mr Mark Kivinen 

Biophotonics Nanophotonics 

Cell Biology 

Prof Sarah Russell 

Photonic Crystals CUDOS 

Prof Min Gu 

3D Microfluidics 

Dr Daniel Day 

Optical Data Storage 

Prof Min Gu, Dr James Chon 

Genera Biosystems 

Dr Dru Morrish 

Laser Trapping 

A/Prof Xiaosong gan 

Cell Mechanics 

Dr Ze’ev Bomzon 

Cantilever Nanosensor 

Dr James Chon 
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Prof Min Gu  
 
Biophotonics in Australia (Plenary)  
Sydney, Australia, February 22-23, 2006 
 
International Conference on Confocal Microscopy 
(Plenary) 
Perth, Australia, April 9-12, 2006 
 
International Symposium on Advanced Photonics 
(Invited) 
Kwangju, Korea, May 9-10, 2006 
 
Optics/Photonics in Security and Defence 
Conference (Invited) 
Stockholm, Sweden, September 11-16, 2006 
 
The 9th International Conference on Optics within 
Life Sciences (Invited) 
Taipei, Taiwan, November 27-29, 2006 
 
The 5th International Conference on Optics-
Photonics Design and Fabrication (Invited) 
Nara, Japan, December 6-8, 2006 
 
International Conference on Optoelectronics, 
Fiber Optics and Photonics (Invited), Hyderabard, 
India, December 13-16, 2006 
 
Prof Sarah Russell  
 
Keystone Symposium, Lymphocyte Activation and 
Signalling (Plenary) 
Colorado, USA, January 8-11, 2006 
 
Childrens Hospital of Philadelphia (Invited) 
Philadelphia, USA, March 30, 2006 
 
University of California (Invited) 
Berkeley, USA, March 31, 2006 
 
International Conference on HHV-6 & 7 (Plenary) 
Barcelona, Spain, May 1-3, 2006 
 

Australasian Society for Dermatological 
Research (Plenary) 
Melbourne, Australia, May 13, 2006 
 
IgV Techniques workshop (Plenary) 
Melbourne, Australia, July 7, 2006 
 
Ludwig Institute for Cancer Research (Invited) 
Melbourne, Australia, July 14, 2006 
 
Dr James Chon 
 
2nd Pacific International Conference on 
Applications of Lasers and Optics (Plenary) 
Melbourne, Australia, April 3-5, 2006 
 
Centre for Nanostorage Research, Dept. of 
Physics, National Taiwan University (Seminar) 
Taipei, Taiwan, May  2006 
 
Dr Daniel Day 
 
2nd Pacific International Conference on 
Applications of Lasers and Optics (Invited) 
Melbourne, Australia, April 3-5, 2006 
 
The Fifth Pacific Rim Conference on Photonics 
and Imaging in Biology and Medicine (Invited) 
Wuhan, China, September 1-3, 2006 
 
 
Dr Baohua Jia 
 
1st International Workshop on Mulitphoton 
Processes in Glass and Glassy Materials 
(Invited) 
Sydney, Australia, December 11-12, 2006 
 
Dr Ling Fu 
 
World Congress on Medical Physics and 
Biomedical Engineering (Keynote) 
Seoul, Korea, August 27-September 1, 2006 
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Joint projects 
 
Christian Depeursinge 
EPFL, Switzerland 
 
Professor Kishan Dholakia 
St. Andrews University, UK 
 
Professor Richard Evans 
CSIRO, Australia 
 
Professor David Haylock 
Australian Stem Cell Centre, Australia 
 
Dr Patrick Humbert 
Peter MacCallum Cancer Centre, Australia 
 
Professor Qingming Luo  
Huazhong University of Science & Technology, 
China 
 
Professor Paul Mulvaney 
University of Melbourne, Australia 
 
Professor Satoshi Kawata 
Osaka University, Japan 
 
Professor Yoshimasa Kawata 
Shizuoka University, Japan 
 
Professor Yuri Kivshar 
Australian National University, Australia 
 
Professor Michael Orrit 
University of Leiden, Netherlands 
 
Prof Steve Reiner 
University Pennsylvania, USA 
 
Dr Helena Richardson 
Peter MacCallum Cancer Centre, Australia 
 
Professor Ellen Robey 
University of California Berkeley, USA 

 
Professor Keiji Sasaki 
Hokkaido University, Japan 
 
Professor Herbert Schneckenburger 
University of Aalen, Germany 
 
Prof Mark Smyth 
Peter MacCallum Cancer Centre, Australia 
 
Professor Peter So 
Massachusetts Institute of Technology, USA 
Prof Joseph Trapani 
Peter MacCallum Cancer Centre, Australia 
 
Professor Din Ping Tsai 
National Taiwan University, Taiwan 
 
Professor Tony Wilson 
University of Oxford, UK 
 
Professor Huihai Xie 
University of Florida, USA 
 
Professor Lie Xu 
Fudan University, China 
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International  
 
Darmstadt Technical  University, Germany 
Max-Planck Institute for Biophysical Chemistry, 
Germany 
Massachusetts Institute of Technology, USA 
National Sun Yat-Sen University, Taiwan 
National Taiwan University, Taiwan 
Olympus Co., Japan 
Osaka University, Japan 
Oxford University, UK 
St. Andrews University, UK 
Shanghai Institute of Optics and Fine Mechanics, 
China 
Shizuoka University, Japan 
Seoul National University, Korea 
State University of New York at Buffalo, USA 
Stanford University, USA 
Tsinghua University, China 
University of California Berkeley, USA 
University of Pennsylvania, USA 
University Politechnica of Bucharest, Romania 
 
National 
 
Australian National University 
Australian Stem Cell Centre 
Coherent Scientific Pty. Ltd. 
CSIRO 
CRC-Polymers 
Genera Biosystems Pty. Ltd. 
InVision Medical Technologies Pty. Ltd. 
LasTek Pty. Ltd. 
Macquarie University 
Monash University 
Olympus Pty. Ltd. 
OptiScan Pty. Ltd. 
Peter MacCallum Cancer Centre 
St. Vincent’s Institute of Medical Research 
University of Melbourne 
University of Sydney 
University of Technology Sydney 
Victoria University  
3DCD Technology Pty. Ltd. 
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Three year vision 
·  Set up ‘bridging lab’ to facilitate interactions 

between CMP and PeterMac. 
·  Utilize CMP technologies to solve PeterMac- 

related biological questions. 
·  Facilitate establishment of biological 

applications for CMP technologies. 
 
Strategy/competitive advantage 
Combines world class biology expertise with world 
class photonics expertise to enable new 
approaches. 
 
Collaborative links 
Peter MacCallum Cancer Centre 
 
Achievements and highlights for 2006 
Three manuscripts published: 
Dow, LE, Kauffman, JS, Caddy, J, Peterson, AS, 
Jane, SM, Russell, SM, & PO Humbert.  The 
tumour suppressor Scribble dictates cell polarity 
during directed epithelial migration: regulation of 
Rho GTPase recruitment to the leading edge. 
Oncogene 1-11 (2006). 
 
Oliaro, J, Pasam, Waterhouse, NJ, Browne, KA, 
Ludford-Menting, MJ, Trapani, JA, & SM Russell. 
Ligation of the cell surface receptor, CD46, alters 
T cell polarity and response to antigen 
presentation. Proc.Natl. Acad. Sci (USA) 
103:18685-18690 (2006).  
 
Humbert, PO, Dow, LE, and SM Russell. The 
Scribble and Par3 complexes in polarity and 

migration: Friends or Foes? Trends in Cell 
Biology. 16:622-630 (2006) 
 
Grant awarded to Ze'ev Bomzon for motorized 
microscope stage (Perpetual Trustees) 
 
 
 
 
 
 
 
 
 
 
Figure: Cover illustration for Trends Cell 
Biology. 
 
Goals for 2007 
Publish manuscripts on: 
·  Microfabrication for containment and 

imaging of T cells. 
·  Laser tweezer manipulation to understand 

effects of force on Scribble behaviour. 
·  Image analysis in asymmetric cell division 

of T cells. 
·  Image analysis of CD46 trafficking. 
·  Other goals include: 
·  Expand funding with grant applications, 

national and international. 
·  Recruit new staff and students. 
 

CELL BIOLOGY  
Project leader: Prof Sarah Russell 
Contributing staff: Min Gu Ze’ev Bomzon, Daniel Day, Kim Pham (Peter MacCallum 
Cancer Centre) 
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Three year vision 
The aim of this project is to develop novel 
microfluidic technology for studying biological 
models in three-dimensional (3D) 
microenvironments.  In order to construct 3D 
microenvironments an alternative to traditional 
fabrication processes is required which can be 
incorporated or integrated into a microfluidic 
device.  The development of the 
microenvironments will utilise the innovative 
microfabrication technologies developed at 
Swinburne University for producing 3D 
microstructures. The ability to fabricate 3D 
microenvironments in which cells can be cultured 
and manipulated on an individual cell basis will 
have a significant impact on study of biological 
systems in cancer research and stem cell 
research.  The fabrication of 3D 
microenvironments will be possible with our recent 
research success in 3D structure fabrication in 
polymer materials under two-photon 
photopolymerisation and multi-photon ionisation. 
 
Strategy/competitive advantage 
Recently we have developed state-of-the-art 
technology to engineer 3D cell microenvironments 
in which cells can be contained and manipulated 
to further our understanding of the localised 
environmental factors that stimulate and 
determine cell behaviour.  Using femtosecond 
laser based microfabrication technology 
developed at Swinburne University we can 
produce complex architectures with which to 
observe and manipulate cells (see figure 1).  We 

have developed two methods to fabricate 3D 
structures for containing and observing cells: 
 
Two-photon photopolymerisation (TPP) – uses 
a femtosecond infrared laser to produce highly 
localised polymerisation of a photoresist 
enabling the fabrication of 3D structures.   This 
method can be used to fabricate complex 3D 
structures inside a sealed microfluidic device.   
 
Multi-photon ionisation (MPI) – uses a high 
energy femtosecond infrared laser to ionise the 
material in the focal spot of the objective lens.  
Due to the nonlinear nature of the laser light 
absorption this method can be used to 
micromachine a range of materials from metals 
to optically transparent substrates.  This 
method can be used to fabricate 3D structures 
on the surface or within the volume of most 
biological polymers and glass which can be 
used as a mold for replication of the 
microenvironments. 
 
Collaborative links  
Recently Prof. Sasaki visited the CMP twice as 
a Visiting Professor appointed by the Council 
of Swinburne University of Technology.  The 
aim of collaboration is to develop nanometric 
optical sensing techniques for characterisation 
of micro-bioreactors.  The collaboration will 
integrate the skills and capabilities of multi-
photon fabrication of micro-environments for 
biological applications and nanometric optical 
sensing technology from the collaborating 

3D MICROFLUIDICS 
Project leader: Dr Daniel Day 
Contributing staff: Min Gu, Sarah Russell 
Students: Jing Wu, Meow Lian 
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institutes to develop a method for non-contact in-
situ characterisation of the environmental factors 
in a micro-bioreactor. 
 
Visiting Scholars  
Professor Keiji Sasaki, Research Institute 
Electronic Science, Hokkaido University, Japan 
 
Achievements and highlights for 2006  
Dr. Daniel Day and Prof. Min Gu were invited to 
participate as a key member of the 
Biomanufacturing Consortium aimed at 
developing transfusible blood and cell based 
products.  The Biomanufacturing Consortium is 
funded by the Federal and Victorian State 
Governments to $32m and consists of the CRC 
Polymers, Australian Stem Cell Centre, CSIRO, 
Monash University and Swinburne University. 
 
Publications  
‘Femtosecond fabricated photomasks for 
fabrication of microfluidic devices’ D. Day, M. Gu, 
Opt. Express, (14) 10753-10758, 2006. 
 
‘Mechanical strains induced in osteoblasts by use 
of point femtosecond laser targeting’ C. Cranfield, 
Z. Bomzon, D. Day, M. Gu, S. Cartmell, Int. J. 
Biomed. Imaging, 21304, 2006. 
 
‘High speed fluorescence imaging and intensity 
profiling of femtosecond induced Calcium 
transients’, D. Day, C. G. Cranfield, M. Gu, Int. J. 
Biomed. Imaging, 93438, 2006. 
 
‘Femtosecond lasers for 3D biophotonics’ D. Day, 
M. Gu, PIBM 2006: International Conference on 
Photonics and Imaging in Biology and Medicine 
(Wuhan, China, 2006) INVITED. 
 
‘Fabrication of microchannels in PMMA by 
femtosecond laser pulses’ D. Day, M. Gu, 
PICALO 2006: 2nd Pacific International 
Conference on Applications of Lasers and Optics 
(Melbourne, Australia, 2006) INVITED. 

 
Patents  
‘Moulded microstructures for microscopic 
biological applications’, D. Day, M. Gu, 
Application No: 2006906741. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure: Microstructures fabricated using TPP 
and MPI.  (a) a vertical grid structure for 
filtering or caging cells (b) pyramid structure for 
inducing environmental strain in cells, (c) an 
array of grids containing 125 µm by 125 µm 
microwells for confining multiple cells and (d) 
an image of T cells interacting with polystyrene 
beads within a microwell.  
 
Goals for 2007  
·  Demonstration of a microfluidic Fabry-

Perot optical sensor for measuring 
environmenta parameters in a microfluidic 
device. 

·  Demonstrate high-sensitivity microfluidic 
optical sensors using a 3D photonic crystal 
incorporated into microfluidic channels. 

·  Develop the 1st generation micro-
bioreactor for observing and manipulating 
cells over long periods. 

·  Further develop the femtosecond laser 
microfabrication technology and its 
applications to biological research. 

 

b 

c d 

a 
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Three year vision 
The aim of this project is to design, fabricate and 
characterise photonic crystals (PhCs) and related 
all-optical devices in polymer or high refractive 
index nonlinear materials such as lithium niobate 
and chalcogenide glasses. In particular, we have 
focused on three key developments: (1) to 
develop 3D photonic bandgap material with full or 
partial gaps; (2) to demonstrate a significant 
change in radiation dynamics and/or non-linear 
effects; (3) to design and fabricated PhC based 
devices.  
 
Strategy/competitive advantage 
The Photonic Crystal Group at CMP is a major 
group in an ARC Centre of Excellence-CUDOS 
which has been extended to 2010. After many 
years of infrastructure development, the CMP has 
state-of-the-art facilities for fabrication and 
characterisation of PhCs and has developed 
excellent expertise in both experimental and 
theoretical in this field. Experimentally two elegant 
approaches, i.e. two-photon polymerisation and 
micro-explosion, have been developed to 
fabricate high quality 3D PhCs in polymers and 
high refractive index materials like lithium niobate 
and chalcogenide glasses.  
 
Collaborative links 
We have built up strong collaboration with the 
theoretical groups at the University of Sydney, 
University of Technology Sydney, and RSoft Pty 
Ltd, who are developing theoretical models to 
simulate radiation dynamics with 3D PhCs. We 

have also built up a strong collaboration with 
Prof. Byoungho Lee’s group from Seoul 
National University to understand the bandgap 
effect on QDs doped in 3D PhCs. To solve the 
refractive index mismatch induced aberration, 
we collaborated with Prof. Tony Wilson’s group 
at Oxford University which is leading in this 
field. 
 
Achievements and highlights for 2006 
1. Various photonic devices fabrication by 
using two-photon polymerisation  
Dr. Jesper Serbin fabricated and demonstrated 
the world-first superprism in Ormocer, which is 
published in Advanced Materials and featured 
on the cover page. In collaboration with 
Professor Byoungho Lee’s group from Seoul 
National University, Dr. Jesper Serbin and Dr. 
Baohua Jia have successfully fabricated a 
novel DOE in an organic-inorganic composite 
by using the two-photon polymerisation 
technique. The tight focusing of the two-photon 
process allows multi-grayscaled 3D DOEs to 
be fabricated. 
 
Figure: Front cover of 
Advanced Materials 
(Vol 18, 2006) 
featuring the 
superprism effect 
developed at CMP. 
 
 
 

PHOTONIC CRYSTALS - CUDOS 
Project leader: Prof Min Gu 
Contributing staff: Jesper Serbin, Guanyong Zhou, Baohua Jia, Craig Bullen, Shuhui 
Wu 
Students: Michael Ventura, Jiafang Li 
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2. Radiation properties of PbSe QDs within the 
fundamental bandgap 
By using the two-photon polymerization method, 
Jiafang Li can fabricate 3D polymeric woodpile 
PhCs with the fundamental bandgap covering the 
optical communication region, i.e. 1.3 µm ~1.6 µm 
and can incorporate the PbSe QDs into 3D PhCs 
through infiltration and doping. Spectral 
redistribution in spontaneous emission from QDs 
infiltrated within the 3D PhC was observed by 
experiments.  
 
 
 
 
 
 
Figure: Method for infiltrating a PhC with QDs. 
 

3. Control of PbS QDs emission by using higher 
order photonic bandgaps 
Michael Ventura has successfully developed a 
photopolymerisable PbS QDs-doped 
nanocomposite without losing the emission 
efficiency. 3D woodpile PhCs have been 
fabricated within these nanocomposites with 
higher order gaps overlapping the emission range 
of the QDs. A highly sensitive infrared 
fluorescence lifetime measurement system has 
been set up.  
 
4. Scanning near field optical microscope as a 
powerful tool to characterise emission from 3D 
PhCs 
Dr. Baohua Jia has been working on the near-field 
characterisation of the woodpile PhCs using a 
scanning near-field optical microscope (SNOM). 
She has been able to characterise different PhC 
structures and optimise the fabrication process 
with both the topographic and optical signal from 
the SNOM. Her next step is to combine this 
technique with lifetime measurement systems to 
characterise the radiation dynamics of QDs in the 
near field region.  

5. High refractive index TiO2 infiltration 
towards complete bandgaps 
In order to achieve 3D complete photonic 
bandgaps, Dr. Shuhui Wu and Dr. Baohua Jia 
are developing an infiltration technique to 
fabricate 3D inverse woodpile PhCs with high 
refractive index TiO2. After engineering the 
polymer template and the infiltration process, 
they can get crack-free inverse woodpile TiO2 
PhCs. The suppression rate in the 
transmission spectra can be up to 20%.  

 
Figure: Near field light distribution of a 3D 
woodpile PhC. 
 
6. Understanding aberration and its 
compensation in anisotropic lithium niobate for 
nonlinear PhC fabrication 
To fabricate high-quality PhCs in high 
refractive index lithium niobate, one needs to 
understand the focus aberration and its 
compensation in anisotropic materials. Dr. 
Guangyong Zhou has successfully calculated 
the transmission coefficients of ordinary and 
extraordinary rays after the refraction on the 
interface and the point spread function for the 
case where the optic axis is perpendicular to 
the interface.  
 
Goals for 2007 
In 2007, we will concentrate on the lifetime 
measurement of QDs in PhC by using both the 
near-field and far-field techniques. The 
radiation properties of QDs in the defects of 
PhCs will be studied as well. In particular, we 
have planned to fabricate PhCs with 3D 
complete bandgaps in high refractive index 
materials such as As2S3 chalcogenide glasses 
and lithium niobate crystals.  
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Three year vision 
This project is for fixed term of one year. 
 
Strategy/competitive advantage  
DNA is an ideal candidate for biosensing as its 
unique genetic code provides specific targeting. 
Optical resonances have the power to resolve 
single molecular interactions. Spectroscopy of 
resonant optical probes with DNA attached 
enables the quick and accurate detection of 
pathogens in small amounts of biological analyte. 
 
Collaborative links  
Dr. Karl Poetter, Chief Scientific Officer, Genera 
Biosystems Pty Ltd. 
 
Achievements and highlights for 2006  
2006 saw the collaboration of Swinburne 
Universitie’s Centre for Micro-Photonics and 
Genera Biosystems. The focus of this 
collaborative project is to develop a Whispering 
Gallery Mode biosensor. The combination of the 
Centre for Micro-Photonics expertise and 
experience in whispering gallery mode 
Spectroscopy and Genera Biosystems for 
molecular and genetic manipulation has 
demonstrated successful biosensing. Work is 
currently underway toward a fully functional 
biosensor. 
 
Goals for 2007  
Further funding is being sort to continue this 
project.  
 

 
 
 
 
 
 

 
 
Figure: Whispering gallery modes (WGM) 
caused by rays constructively interfering as 
they undergo total internal reflection. 
 
 
 
 

COLLABORATIVE PROJECT - GENERA BIOSYSTEMS 
Project leader: Dr Dru Morrish 
Contributing staff: Min Gu, Karl Poetter (Genera Biosystems) 
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Three year vision 
This project aims to develop novel techniques for 
cutting-edge research fields including single 
molecule detection, molecule assembly, micro-
fluidic systems and cell manipulation and 
dynamics. 
 
Collaborative links  
Professor Kishan Dholakia (University of St. 
Andrews, UK): near-field trapping of micro-objects 
 
Achievements and highlights for 2006 
In 2006, Ms Baohua Jia completed her PhD thesis 
of the title “A study on the complex evanescent 
focal region of a high numerical aperture objective 
and its application.  The main contribution of 
Baohua’ thesis is the development of a novel 
near-field technique for imaging, sensing and 
manipulation.  The optical trapping system 
developed in the thesis has a unique feature of 
dynamically controlling the wavefront for 
sophisticated manipulation and handling of micro-
sized objects. 
 
In 2006, significant progress has been made in 
both theoretical and experimental aspects of the 
project.  A new multifunctional simulation method 
for studying light interaction with micro-sized 
object has been developed based on finite domain 
time difference (FDTD) method.  On the 
experimental end, optical tweezing of soft material 
such as red blood cells (RBC) has been 
investigated, which shows one order of magnitude 
improvement in deforming a RBC comparing with 

any existing methods.  In total, five journal 
publications have been produced in these 
topics in 2006. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure: Schematic of the experimental setup 
for particle trapped optical microscopy based 
on two-photon-induced MDR from a trapped 
microsphere. 
 
Goals for 2007 
It is aimed to achieve:  
·  Further improvement in publications, in 

terms of both quantity and quality.  
Especially, high impact journals will be 
targeted.   

·  Produce one more thesis. 
·  Improve student recruitment. 
·  Improve national and international 

collaboration. 
 

LASER TRAPPING  
Project leader: A/Prof Xiaosong gan 
Contributing staff: Min Gu, Dru Morrish 
Students: Baohua Jia, Smitha Kuriakose, Fei Zhou 
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Three year vision 
The need for faster and high capacity optical 
storage systems is ever growing, and the current 
technology of reducing the written bit size to 
increase data capacity is already approaching its 
limit imposed by resolution limit of light. The 
Centre for Micro-Photonics has devoted a large 
research effort to overcome the problem and 
successfully demonstrated recording data bits 
three-dimensionally on efficient and low-cost 
photorefractive polymer materials using two-
photon excitation. In order to further increase the 
capacity beyond the multilayer, the Centre now 
concentrates its research focus on increasing the 
dimensionality of the storage system, by 
introducing spectrum and polarization dimensions. 
An ideal material candidate for realising 
multidimensional optical data storage system is 
nanoparticles (QDs and nanorods).  
 
The semiconductor quantum dots and metallic 
nanoparticles/rods are at the heart of 
nanotechnology revolution, due to their 
extraordinary optical and electronic properties 
caused by quantum confinement effects. The 
most important property of this new class of 
materials is that they are spectrum and 
polarization sensitive materials which can be a full 
benefit to encoding in those dimensions, providing 
multidimensionality. 
 
The objective of this ARC funded project is to 
demonstrate the multidimensional recording and 
reading with the new class of materials composed 

of semiconductor/metallic nanoparticles in a 
polymer/dielectric matrix using various 
recording mechanisms. 
 
 
 
 
 
 
Figure: TEM micrographs showing various 
widths and lengths of synthesized NRs. 
 
 
 
 
 
 
 
 
 
 
Figure: Two-state spectrally encoded data 
storage using NRs. 
 
The individual projects are as follows: 
·  Multidimensional photorefractive optical 

storage using semiconductor nanocrystal 
quantum dots.  

·  Quantum dot-dye conjugate for high 
density optical data storage.  

·  Multidimensional optical data storage 
using metal nanoparticles/nanorods.  

·  Supercontinuum generation for spectral 
encoding. 

 

OPTICAL DATA STORAGE  
Project leader: Prof Min Gu, Dr James Chon 
Contributing staff: Craig Bullen, Richard Evans (CSIRO), Kyonsik Choi 
Students: Xiangping Li, Peter Zijlstra, Olga Papgeorgiou, Brendan Chick 
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Collaborative links  
Dept. of Physics, National Taiwan University 
(Taiwan).  
Dept. of Physics, Leiden University (Netherlands) 
 
Visiting Scholars  
Prof. Byoungho Lee, Dr. Seunghoon Han, Mr Hwi 
Kim, Mr Ilmin Lee, Seoul National University, 
Korea. 
 
Achievements and highlights for 2006  
It has been a fruitful 2006 for Multidimensional 
Data Storage group. We have finalized the 
nanomaterial synthesis optimization process, and 
high quality CdSe, CdS, silica coated Au 
nanorods and particles are readily produced in 
reasonable quantities all in-house, thanks to Dr 
Craig Bullen. These gave extra boost for the 
multidimensional recording. We also had 4 visitors 
from our collaborators at Seoul National University 
in February. Dr Kyongsik Choi, also from Seoul 
National University joined our team in May 
through CRC-P program. Dr Choi is an expert in 
holographic storage and diffractive optic element 
and will be involved in developing holographic 
data storage testing and drive system. The other 
achievements and highlights in 2006 are 
summarised as the follows: 
1. Nanomaterial synthesis optimization is 

completed for CdSe quantum dots and Au 
nanorods. These nanoparticles can now be 
freely stabilized with customized capping 
layers and doped into appropriate matrix. 

2. Two-state polarization encoded multilayer bit 
storage was achieved in azo-type dye doped 
in polystyrene. 

3. Two-state spectral encoding on Au nanorods 
was demonstrated. 

4. Surface engineered quantum dot induced 
local refractive index change was achieved. 

5. Dr James Chon visited two collaborating 
institutions (Dept. of Physics, National Taiwan 
University, Taiwan, Dept. of Physics, Leiden 
University, Netherlands). A prototype optical 

disc doped with nanoparticles was 
produced in collaboration with National 
Taiwan University, and single nanoparticle 
microscopy and spectroscopy was 
conducted for fundamental understanding 
of the recording – in collaboration with 
Leiden University. 

International conferences were attended by 
members to promote results – International 
Symposium on Optical Memory 06, PICALO – 
Plenary presentation, AOS and ICONN. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure: Two-state polarisation multilayer 
recording (4D recording) using azo-dyes. 
 
Goals for 2007   
In 2007, we plan to achieve the following 
milestones 
·  Enhanced two-state polarization encoded 

multilayer bit storage in QD doped 
polymer.  

·  Three-state spectrum encoded multilayer 
bit storage in nanorod doped polymer. 

·  Supercontinuum generation for 
multichannel spectral encoding. 

·  Void generation on nanorod doped 
polymer. 

·  Photothermal studies of nanorods in 
various optical recording media. 

·  Prototype drive design. 

3rd layer 

2nd layer 

1st layer 
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Prof Min Gu 
 
Organising Committee, 1st International 
Symposium on Nano- & Bio-Photonics for 
Graduate Students, Melbourne, Australia, Jan. 16-
31, (2006). 
 
Program Committee on Multiphoton Microscopy in 
the Biomedical Sciences VI, PhotonicsWest, San 
Jose, USA, Jan. 21-26, (2006). 
 
Organising Committee, Biophotonics in Australia 
(BIA), Sydney, Australia, Feb. 22-23, (2006). 
 
Program Committee, Pacific International 
Congress on Applications of Lasers and Electro-
Optics (PICALO2006), Melbourne, Australia, April 
3-5, (2006). 
 
International Advisory Committee and Local 
Organising Committee, Session Chair, 
International Conference on Confocal Microscopy 
(FOM2006), Perth, Australia, April 9-12, (2006). 
 
Co-Chair of Nanophotonics Program Committee, 
International Conference on Nanotechnology and 
Nanoscience, Canberra, Australia, July 3-7, 
(2006). 
 
Program Committee on Optical Trapping and 
Optical Micro-Manipulation, the 51st Annual 
Meeting of the International Society for Optical 
Engineering, San Diego, USA, Aug. 13-17, 
(2006). 
 
Program Committee on Biomedical Optics, World 
Congress on Medical Physics and Biomedical 
Engineering, Seoul, Korea, Aug. 27- Sept. 1, 
(2006). 
 
Co-Chair of the Organising Committee, the Fifth 
Pacific Rim Conference on Photonics and Imaging 
in Biology and Medicine, Wuhan, P. R. China, 
Sept. 1-3, (2006). 

 
Co-Chair of the International Steering 
Committee, The 9th International Conference 
on Optics within Life Sciences (OWLS9), 
Taiwan, Nov. 27-29, (2006). 
 
Program Committee on Conference on 
Biomedical Applications of Micro- and 
Nanoengineering III, International Symposium 
on Smart Materials, Nano-, and Micro-Smart 
Systems, Adelaide, Australia, Dec. 10-13, 
(2006). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure: 2006 Bureau of the International 
Commission for Optics (ICO) at St. Petersburg, 
Russia, September 2006 (Min Gu, 1st from the 
right standing). 
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Prof Min Gu 
 
Fellow, Australian Academy of Technology and 
Science 
Fellow, Optical Society of America 
Fellow, SPIE – The International Society of 
Optical Engineering 
Fellow, Australian Institute of Physics 
Vice-President, International Commission for 
Optics 
Regional Council of the International Society of 
Optics within Life Sciences 
President of the International Society of Optics 
within Life Sciences 
Member, Australian Optical Society 
Member, American Association for the 
Advancement of Science 
 
Prof Sarah Russell 
 
Member, Australasian Society for Immunology 
Member, American Society for Cell Biology 
Member, American Association of Immunologists 
Member, American Society of Biochemistry and 
Molecular biology 
 
A/Prof Xiaosong Gan 
 
Member, Australian Optical Society 
Member SPIE - The International Society of 
Optical Engineering 
 
Dr James Chon 
 
Member, Australian Optical Society 
Member, Optical Society of America 
Member, Australian Institute of Physics  
 
Dr Daniel Day 
 
Member, Optical Society of America 
Member, Australian Optical Society 
Member, SPIE – The International Society of 
Optical Engineering 

 
 
 
 
 
 
 
 
 
Figure: Min Gu is awarded the Fellow of the 
Australian Academy of Technology and 
Science, November 2006. 
 
Member, Australian Institute of Physics  
Member, ARC/NHMRC Fluorescence 
Applications in Biotechnology and Life 
Sciences Network  
 
Dr Shuhui Wu 
 
Member, Royal Australian Chemical Institute 
 
Dr Charles Cranfield 
 
Member, ARC/NHMRC Fluorescence 
Applications in Biotechnology and Life 
Sciences Network  
 
Dr Ze’ev Bomzon 
 
Member, Australian Optical Society 
Member, European Society of Biomechanics 
 
Smith Kuriakose 
 
Member, Optical Society of America  
 
Baohua Jia 
 
Member, Optical Society of America 
 
Xiangping Li 
 
Member, Optical Society of America 
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Editorial boards 
 
Prof Min Gu 
 
International Journal of Scanning Microscopies – 
USA 
Optics Communication – UK 
Journal of Microscopy – UK 
Chinese Optics Letters – China  
Optik – Germany  
GIT Imaging and Microscopy – Germany 
International Journal of Biomedical Imaging – 
USA 
Journal of Biophotonics - USA 
 
Prof Sarah Russell 
 
Journal of Biological Chemistry - USA 
 
Thesis Completions 
 
Baohua Jia 
Awarded Doctor of Philosophy 
Thesis title: ”A study on the complex evanescent 
focal region of a high numerical aperture objective 
and its applications” 
 
Mujahid Ashraf 
Awarded Master of Engineering 
Thesis title: “Design and Development of Liquid 
Crystal Lenses” 
 
Patents 
 
1. Apparatus, M. Gu, D. Bird , Australian Patent 

No. 2003951841 (2005); Tripartite fiber-
coupled fluorescence instrument, USA Patent 
No. 7,019,309 (2006). 

 
2. Moulded microstructures for microscopic 

biological applications, D. Day, M. Gu, 
Australian Patent No. 2006906741 (2006). 

 
 

 
 
 
 
 
 
 
 
 
 
Figure: The signing ceremony of an MOU 
between the Centre for Micro-Photonics and 
the Advanced Photonics Research Institute, 
Korea, May 2006. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure: Baohua Jia’s PhD graduation 
ceremony. 
 
 
 
 
 
 
 
 
 
 
 
Figure: Kerry Pratt (PVC Research), Keiji 
Sasaki and Min Gu, during Keiji Sasaki’s visit 
under the Visiting Professor Scheme, April 
2006. 
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ARC Centre of Excellence 
 
Centre of Excellence for Ultrahigh-bandwidth 
Devices for Optical Systems (CUDOS), M. De 
Sterke, B. Eggleton, Y. Kivshar, J. Blows, L. 
Botten, J. Dawes, M. Gu, W. Krolikowski, B. 
Luther-Davies, R. McPhedran, J. Piper, M. 
Withford, S. Kawata, R. Slusher , $205,000. 
 
ARC Discovery Project 
 
Multi-dimensional optical data storage based on 
nanophotonics - the third generation optical data 
storage technology, M. Gu, J. Chon , $190,000. 
 
ARC Discovery Grant – Postdoctoral 
Fellowship 
 
Nonlinear photonic crystal fabrication in a high 
refractive index lithium niobate crystal, G. Zhou , 
$74,000. 
 
Fabrication of complete photonic band gap 
structures by two-photon polymerization and 
subsequent infiltration with high refractive index 
materials, J. Serbin , $74,000. 
 
A biophotonics-based approach to the study of 
cell-mechanics, Z. Bomzon , $92,000. 
 
ARC Linkage-International Grant  
 
Multiphoton microscopy through tissue media, M. 
Gu, $6,000. 
 
A novel spectrum encoding technology using 
nanoparticles for high-density, high-speed 
information coding and retrieval, J. Chon , $9,500. 
 
ARC International – Fellowship 
 
Studying cell mechanics with a biophotonics-
based tool, M. Gu, Z. Bomzon , $80,000. 
 

ARC Network- Fluorescence 
Applications in Biotechnology and 
Life Sciences 
 
Novel biophotonics techniques for laser 
tweezing, micro-fluidics and laser transfection, 
D. Day, $9,100. 
 
Australian Academy of Science 
 
Multi-dimensional optical data storage using 
semiconductor nanocrystals, J. Chon , $5,000. 
 
CRC-Polymers 
 
Multi-dimensional optical data storage, M. Gu, 
J. Chon , $135,000. 
 
Controlling cell functionality, M. Gu, D. Day, 
$60,000. 
 
Arnott foundation 
 
Cell mechanics, Z. Bomzon , $50,000. 
 
Genera Biosystems Pty. Ltd. 
 
Photonic DNA sensors, M. Gu, Dru Morrish , 
$60,000. 
 
OptiScan Pty. Ltd. 
 
Two-photon endoscopy, M. Gu, $30,000. 
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Book chapters 
 
1. Spherical aberration and its compensation for 

high numerical aperture objectives, M. Gu, G. 
Zhou , Three-Dimensional Laser 
Microfabrication: Principles and Applications, 
Hiroaki Misawa and Saulius Juodkazis eds. 
(Wiley-VCH, Weinheim, 2006), pp. 37-56 
(ISBN352731055). 

 
2. Three-dimensional localisation of 

fluorescence resonance energy transfer in 
living cells under two-photon excitation, M. 
Gu, Multi-Modality Microscopy, Henry Yu, 
Ping-Chen. Cheng, Pao-Chun Lin, Fujen Kao 
eds. (World Scientific Publishing, Singapore, 
2006), pp.246-256 (ISBN9812565337). 

 
Journal papers 
 
1. High-speed fluorescence imaging and 

intensity profiling of femtosecond-induced 
calcium transients, D. Day, C. Cranfield, M. 
Gu, International Journal of Biomedical 
Imaging, (2006) 1-6.  

 
2. Experimental evidence for superprism effects 

in three-dimensional polymer photonic 
crystals, J. Serbin, M. Gu , Advanced 
Materials, 18 (2006) 221-224. NB: This work 
was featured in the cover page of Advanced 
Materials, Jan 19, 18 (2006) (Germany).  

 
3. Three-dimensional image formation in fiber-

optical second-harmonic-generation 
microscopy, M. Gu, L. Fu , Optics Express, 14 
(2006) 1175-1181.  

 
4. Nonlinear optical endoscopy based on a 

double-clad photonic crystal fiber and a 
MEMS mirror, L. Fu, A. Jain, H. Xie, C. 
Cranfield, M. Gu , Optics Express, 14 (2006), 
1027-1032. NB: This work was featured on 

the cover page of Optics Express, Feb 6, 
14 (2006) (USA).  

 
5. Scanning near-field optical microscopy 

based on two-photon induced morphology-
dependent resonanace in a trapped micro-
sphere, D. Morrish, X. Gan, M. Gu , 
Applied Physics Letters, 88 (2006) 
141103.  

 
6. A double-clad photonic crystal fiber 

coupler for compact nonlinear optical 
microscopy imaging, L. Fu, M. Gu , Optics 
Letters, 31 (2006) 1471-1473.  

 
7. Two-photon polymerisation for three-

dimensional micro-fabircation, S. Wu, J. 
Serbin, M. Gu , Journal Photochemistry 
and Photobiology A: Chemistry, 181 
(2006) 1-11.  

 
8. Laser tweezers using focused evanescent 

illumination, S. Kuriakose, B. Jia, X. Gan, 
J. Chon, M. Gu , Asian Journal Physics, 15 
(2006) 295-300 (Invited).  

 
9. Superprism phenomena in waveguide-

coupled woodpile structures fabricated by 
two-photon polymerization, J. Serbin, M. 
Gu, Optics Express, 14 (2006) 3565-3568.  

 
10. Chondrocyte deformation induces 

mitochondrial distortion and 
heterogeneous intracellular strain fields, M. 
M. Knight, Z. Bomzon, E. Kimmel, A. M. 
Sharma, D. A. Lee, D. L. Bader , 
Biomechanics and Modeling in 
Mechanobioloy, 2-3 (2006) 180-191.  

 
11. A quantitative analysis of mitochondrial 

dynamics in chondrocytes seeded in 3-D 
agarose constructs, Z. Bomzon, M. M. 
Knight, D. L. Bader, E. Kimmel , ASME 
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Journal of Biomechanical Engineering, 128 
(2006) 674-679. 

 
12. High-temperature seedless synthesis of gold 

nanorods, P. Zijlstra, C. Bullen, J. W. M. 
Chon, M. Gu , Journal Physical Chemistry B, 
110 (2006) 19315-19318.  

 
13. Enhanced coupling to whispering gallery 

modes by two - photon absorption induced by 
a highly focused field, S. Kuriakose, D. 
Morrish, X. Gan, J. W. M. Chon, M. Gu , 
Applied Physics Letters, 89 (2006) 211125. 

 
14. Angular momentum and geometrical phases 

in tight-focused circularly polarized plane 
waves, Z. Bomzon, M. Gu, J. Shamir , 
Applied Physics Letters, 89 (2006) 241104. 

 
15. Direct optical fabrication of three-dimensional 

photonic crystals in high refractive index 
lithium niobate crystal, G. Zhou, M. Gu , 
Optics Letters, 31 (2006) 2783-2785. NB: This 
work was reported in a feature article entitled 
“The exotic and the everyday spur 
innovation”, Laser Focus World, Dec 2006 
(USA), pp.110-128. 

 
16. Fabrication of three-dimensional photonic 

crystals in a quantum dot composite material, 
J. Li, B. Jia, G. Zhou, M. Gu , Optics Express, 
14 (2006) 10740-10745. 

 
17. Rapid prototyping of microfluidic devices with 

femtosecond laser fabricated photomasks, D. 
Day, M. Gu, Optics Express, 14 (2006) 
10753-10758. 

 
18. Mechamical strains excited on selective 

osteoblast like cells by femtosecond pulsed 
laser irradiation, C. G. Cranfield, Z. Bomzon, 
M. Gu, S. H. Cartmell , International Journal 
of Biomedical Imaging,  (2006) 21304. 

 

19. The tumour suppressor Scribble dictates 
cell polarity during directed epithelial 
migration: regulation of Rho GTPase 
recruitment to the leading edge, L. E. 
Dow, J. S. Kauffman, J. Caddy, A. S. 
Peterson, S. M. Jane, S. M. Russell, P. 
O. Humbert , Oncogene, (2006) 1-11.  

 
20. Ligation of the cell surface receptor, CD46, 

alters T cell polarity and response to 
antigen presentation, J. Oliaro, Pasam, N. 
J. Waterhouse, K. A. Browne, M. J. 
Ludford-Menting, J. A. Trapani, S. M. 
Russell , Proceedings of the National 
Academy Science (USA), 103 (2006) 
18685-18690.  

 
21. The Scribble and Par3 complexes in 

polarity: Friends or Foes?, P. O. Humbert, 
L. E. Dow, S. M. Russell , Trends in Cell 
Biology, 16 (2006) 622-630. 

 
Conference proceedings 
 
1. Integration of a double-clad photonic 

crystal fiber, a GRIN rod lens and a MEMS 
mirror for nonlinear optical endoscopy, L. 
Fu, A. Jain, H. Xie, C. Cranfield, M. Gu , 
Proceedings of the OSA Biomedical Optics 
Meeting, (2006) 259-261. (Presentation on 
Biomedical Optics Topical Meeting, 
Florida, USA, Mar. 19-22, 2006). 

 
2. Fabrication of microchannels in PMMA by 

femtosecond laser pulses, D. Day, M. Gu, 
Proceedings of PICALO, (2006) 311-316. 
(Invited talk on the Second Pacific 
International Congress on Applications of 
Lasers and Optics, Melbourne, Australia, 
April 3-5, 2006). 

 
3. Superprism phenomena and spontaneous 

emission dynamics in 3D photonic crystals 
fabricated by two-photon polymerisation, J. 
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Serbin, M. Gu , Proceedings of PICALO, 
(2006) 388-391. (Presentation on the Second 
Pacific International Congress on Applications 
of Lasers and Optics, Melbourne, Australia, 
April 3-5, 2006). 

 
4. Femtosecond pulsed laser induced shape 

change of metallic nanoparticles and its 
applications to optical data storage, J. W. M. 
Chon, C. Bullen, M. Gu , Proceedings of 
PICALO, (2006) 7-9. (Plenary talk on the 
Second Pacific International Congress on 
Applications of Lasers and Optics, Melbourne, 
Australia, April 3-5, 2006). 

 
5. Void generation and three-dimensional 

photonic crystal fabrication in a lithium niobate 
crystal by use of micro-explosion, G. Zhou, 
M. Gu, Proceedings of PICALO, (2006) 353-
356. (Presentation on the Second Pacific 
International Congress on Applications of 
Lasers and Optics, Melbourne, Australia, April 
3-5, 2006). 

 
6. Analysis of three-dimensional photonic crystal 

fabricated by the microexplosion method, A. 
Matthews, G. Zhou, M. Gu, Y. Kivshar , 
Proceedings SPIE, 6182 (2006), 61820S. 
(Presentation on Photonics Europe, 
Strasbourg, France, April 3-7, 2006). 

 
7. Incorporation of quantum dots into 3D 

photonic crystals for emission control, J. Li, J. 
Serbin, C. Bullen, M. Gu , Proceedings of 
ICONN, (2006) 439-441. (Presentation on 
International Conference on Nanoscience and 
Nanotechnology, Brisbane, Australia, July 3-
7, 2006). 

 
8. Functionalisation of gold nanorods and its 

application to optical data storage, P. Zijlstra, 
J. W. M. Chon, C. Bullen, M. Gu , 
Proceedings of ICONN, (2006) 12-14. 
(Presentation on International Conference on 

Nanoscience and Nanotechnology, 
Brisbane, Australia, July 3-7, 2006). 

 
9. Two-photon induced optical recording in 

quantum-dot-based photorefractive 
materials, X. Li, J. W. M. Chon, S. Wu, C. 
Bullen, M. Gu , Proceedings of ICONN, 
(2006) 490-492. (Presentation on 
International Conference on Nanoscience 
and Nanotechnology, Brisbane, Australia, 
July 3-7, 2006). 

 
10. Enhanced whispering gallery modes 

induced by evanescent two- photon 
absorption, S. Kuriakose, D. Morrish, X. 
Gan, J. W. M. Chon, M. Gu , Proceedings 
of SPIE, 6326 (2006) 63260D. 
(Presentation on Optical Trapping and 
Optical Micro Manipulation, the 51th 
Annual Meeting of the International Society 
for Optical Engineering, San Diego, USA, 
Aug. 13-17, 2006). 

 
11. Femtosecond-laser writing of three-

dimensional photonic crystals in polymer, 
M. Gu, G. Zhou , Proceedings of SPIE, 
6400 (2006) 640009. (Invited talk on the 
Femtosecond Phenomena and Nonlinear 
Optics, Security and Defence 2006, 
Stockholm, Sweden, Sept. 11-16, 2006). 

 
12. Fibre-optical nonlinear optical endoscopy: 

coming of age, M. Gu, L. Fu , Technical 
Digest, (2006) 11-12. (Invited talk on the 
5th International Conference on Optics-
photonics Design and Fabrication, Nara, 
Japan, Dec. 6-8, 2006). 

 
Conference abstracts 
 
1. Superprism effect, negative refraction and 

radiation dynamics in 3D polymer photonic 
crystals, M. Gu, (Invited talk on the Three 
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Centres Workshop, Sydney, Australia, Feb. 
16-17, 2006). 

 
2. Femtosecond laser based biophotonics, M. 

Gu, (Plenary talk on Biophotonics in Australia, 
Sydney, Australia, Feb. 23-26, 2006). 

 
3. Radiation dynamics of PbSe quantum dots 

embedded in three-dimensional photonic 
crystals, M. Venture, C. Bullen, M. Gu , 
(Presentation on Photonics Europe, 
Strasbourg, France, April 3-7, 2006). 

 
4. Modification of the radiation dynamics of 

PbSe quantum dots embedded in three-
dimensional photonic crystals, M. Ventura, C. 
Bullen, M. Gu , (Presentation on the Second 
Pacific International Congress on Applications 
of Lasers and Optics, Melbourne, Australia, 
April 3-5, 2006). 

 
5. Nonlinear optical endoscpy: coming of age, 

M. Gu, (Plenary talk on the 2006 International 
Conference on Confocal Microscopy, Perth, 
Australia, April 10-12, 2006). 

 
6. Adaptive compensation of spherical 

aberration and 3D photonic crystal fabrication 
in a high refractive index lithium niobate 
crystal, G. Zhou, M. Gu , (Presentation on the 
2006 International Conference on Confocal 
Microscopy, Perth, Australia, April 10-12, 
2006). 

 
7. Use of a double-cald photonic crystal fibre 

coupler for compact nonlinear optial 
microscopy, L. Fu, M. Gu , (Presentation on 
the 2006 International Conference on 
Confocal Microscopy, Perth, Australia, April 
10-12, 2006). 

 
8. The use of femtosecond lasers for 3D 

biophotonics, M. Gu, (Plenary talk on the 

International Symposium on Advanced 
Photonics, Kwangjiu, Korea, May 9-10, 
2006). 

 
9. Excitation of whispering gallery modes by 

two-photon absorption induced by 
evanescent field, S. Kuriakose, X. Gan, J. 
W. M. Chon, M. Gu , (Presentation on 
Australian Optical Society Confernece, 
Melbourne, Australia, July 10-13, 2006). 

 
10. Infiltration of quantum dots into 3D 

photonic crystals fabricated by the two-
photon polymerisation technique, J. Li, J. 
Serbin, C. Bullen, M. Gu , (Presentation 
on Australian Optical Society Confernece, 
Melbourne, Australia, July 10-13, 2006). 

 
11. Two-photon-induced two-state polarisation 

encoding in 2,5-dimethyl-4-(p-
nitrophenylazo)anisole doped polymer, X. 
Li, J. W. M. Chon, S. Wu, R. Evans, M. 
Gu, (Presentation on Australian Optical 
Society Confernece, Melbourne, Australia, 
July 10-13, 2006). 

 
12. Nanocrystal doped photonic crystals: 

towards active devices, M. Ventura, C. 
Bullen, M. Gu , (Presentation on the Fifth 
Workshop of the Australian Research 
Council Centre for Ultrahigh-bandwidth 
Devices for Optical Systems, Harvey Bay, 
Australia, Aug. 9-10, 2006). 

 
13. Polymer superprisms for photonic chips, B. 

Jia, J. Serbin, J. Li, M. Gu , (Presentation 
on the Fifth Workshop of the Australian 
Research Council Centre for Ultrahigh-
bandwidth Devices for Optical Systems, 
Harvey Bay, Australia, Aug. 9-10, 2006). 

 
14. Towards 3D complete photonic bandgap- 

infiltration polymeric photonic crystal 
template with high refractive index TiO2, S. 
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Wu, B. Jia, M. Gu , (Presentation on the Fifth 
Workshop of the Australian Research Council 
Centre for Ultrahigh-bandwidth Devices for 
Optical Systems, Harvey Bay, Australia, Aug. 
9-10, 2006). 

 
15. Observation of stop gaps in three-dimensional 

nonlinear photonic crystals in high refractive 
index lithium niobate, G. Zhou, M. Gu , 
(Presentation on the Fifth Workshop of the 
Australian Research Council Centre for 
Ultrahigh-bandwidth Devices for Optical 
Systems, Harvey Bay, Australia, Aug. 9-10, 
2006). 

 
16. Diffractive optical elements fabricated by two-

photon polymerisation, B. Jia, J. Serbin, J. 
Li, H. Kim, B. Lee, M. Gu , (Presentation on 
the Fifth Workshop of the Australian Research 
Council Centre for Ultrahigh-bandwidth 
Devices for Optical Systems, Harvey Bay, 
Australia, Aug. 9-10, 2006). 

 
17. Emission of quantum dots infiltrated in three-

dimensional photonic crystals, J. Li, B. Jia, C. 
Bullen, J. Serbin, M. Gu , (Presentation on 
the Fifth Workshop of the Australian Research 
Council Centre for Ultrahigh-bandwidth 
Devices for Optical Systems, Harvey Bay, 
Australia, Aug. 9-10, 2006). 

 
18. 3D Biophotonics: cellular imaging and 

engineering, M. Gu, (Invited talk on the 
Australia-Taiwan Strategic Symposium: 
Interfacing Biotechnology and 
Nanotechnology, Melbourne, Australia, Aug. 
27-29, 2006). 

 
19. Multiphoton endoscopy: coming of age, M. 

Gu, L. Fu , (Invited talk on World Congress on 
Medical Physics and Biomedical Engineering, 
Seoul, Korea, Aug. 27-Sept. 1, 2006). 

 

20. Femtosecond-laser-based biophotonics: 
cellular imaging, manipulation and 
engineering, M. Gu, D. Day, (Invited talk 
on the the 5th International Conference on 
Photonics and Imaging in Biology and 
Medicine, Wuhan, China, Sept. 1-3, 2006). 

 
21. Superprism effects, negative refraction and 

radiation dynamics in three-dimensional 
polymer photonic crystals, M. Gu, J. 
Serbin , (Presentation on the ICO Topical 
Meeting on Optoinformatics/Information 
Photonics, St. Petersburg, Russia, Sept. 4-
7, 2006). 

 
22. 3D photonic crystals fabrication in lithium 

niobate: towards nonlinearity and 
functionality, G. Zhou, M. Gu , 
(Presentation on the 90th Annual Meeting 
of Optical Society of America, Rochester, 
USA, Oct. 8-12, 2006). 

 
23. Near-field characterization of three-

dimensional woodpile photonic crystals 
fabricated with two-photon polymerization, 
B. Jia, J. Li, M. Gu , (Presentation on the 
90th Annual Meeting of Optical Society of 
America, Rochester, USA, Oct. 8-12, 
2006). 

 
24. Metallic nanorods doped optical recording 

media –the use of nanorods as nano-heat 
sensitizer, J. W. M. Chon, T. S. Kao, D. P. 
Tsai, P. Zijlstra, M. Gu, (Presentation on 
the International Symposium on Optical 
Memory and Optical Data Storage, 
Kawaga, Japan, Oct. 15-19, 2006). 

 
25. Optically controlling erythrocytes in a near-

field laser trap, M. Gu, S. Kuriakose, X. 
Gan, (Invited talk on the 9th International 
Confernece on Optics Within Life 
Sciences, Taiwan, Nov. 27-30, 2006). 
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26. Direct mapping of dynamics of three-
dimensional woodpile photonic crystals 
fabricated with two-photon polymerisation, B. 
Jia, J. Li, M. Gu , (Presentation on the 17th 
National Congress of the Australian Institute 
of Physics, Brisbane, Australia, Dec. 3-8, 
2006). 

 
27. Multiphoton-induced three-dimensional 

polymer photonic crystals, B. Jia, M. Gu , 
(Invited talk on the1st International Workshop 
on Multiphoton Processes in Glass and 
Glassy Materials, Sydney, Australia, Dec. 11-
12, 2006). 

 
28. Tuning three-dimensional polymer-based 

photonic crystals, M. Gu, (Invited talk on the 
8th International Conference on 
Optoelectronics, Fiber Optics and Photonics, 
Hyberabad, India, Dec. 13-16, 2006). 

 
Public seminars 
 
1. Nanophotonics, M. Gu, Ecole Polytechnique 

Federale De Lausanne, Switzerland, Jan. 13, 
(2006). 

 
2. Nanophtonics based on two-photon 

excitation, M. Gu, University of Oxford, UK, 
Jan. 19, (2006). 

 
3. Biophotonics: a bridge between photonics and 

life sciences, M. Gu, Kwangjiu Institute of 
Science and Technology, Korea, May 10, 
(2006). 

 
4. Fibre-optical nonlinear optical endoscopy, M. 

Gu, Beckman Laser Institute, University of 
California at Irvine, USA, Aug. 17, (2006). 

 
5. Femtosecond biophotonics, M. Gu, University 

of Nottingham, UK, Sept. 15, (2006). 
 

6. Femtoseocnd fabrication of three-
dimensional photonic crystals in polymer, 
M. Gu, National Taiwan University, 
Taiwan, Dec. 1, (2006). 

 
7. Near-field laser tweezers, M. Gu, 

Hokkaido University, Japan, Dec. 4, 
(2006). 
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3rd to 27th of January 2006  
Centre for Micro-Photonics  
Swinburne University of Technology 
 
The first International Symposium on Nano- and 
bio-photonics for graduate students was held on 
3rd to 27th of January 2006 at Centre for Micro-
Photonics. The aim of the symposium was to 
provide forum for graduate students from Asia-
Pacific region with interests in nano- & bio-
photonics. Graduate students with background in 
the photonics, physics, chemistry, material 
science, biology and engineering who are about to 
enter into research in nano- & bio-photonics were 
best suited for the symposium, and the total of 10 
graduate students from Honam University and 
Jeonnam University took part in the symposium. 
The students’ background ranged from physics, 
optoelectronic engineering to materials 
engineering.  
 
The symposium program spanned for 4-weeks, 
comprising 1 week of seminars on nano- & bio- 
photonics, and then followed by 3 week of hands-
on experimental workshops on the research fields 
in Centre for Micro-Photonics (CMP). 
 
 

The symposium provided insight into the most 
current research topics in photonics and how 
they are interconnected to its expanding area 
of applications in optical materials, biology and 
medicine.  
 
The seminars focused on the following topics: 
Fundamentals of confocal and multiphoton 
microscopy, Current research topics in 
femtosecond biophotonics, Laser trapping and 
microfluidics for cellular engineering, 
Nanoparticles and nano-composites as next 
generation optical storage materials, and 
Photonic crystals and micro-cavities, whereas 
the experimental workshops comprised of 
Nanomaterials for optical data storage, 
photonic crystal fabrications and femtosecond 
biophotonics. 
 
Students also had a chance to socialise in 
Melbourne, with visit to Australian Open 
Tennis and to Great Ocean Road trip. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Figure: Group photo of the students from Honam University and Jeonnam University, Korea and 
members of the CMP who took part in the symposium. 
 
 



 

 

 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Further information 
 
Centre for Micro-Photonics 
 
Faculty of Engineering and Industrial Sciences 
Swinburne University of Technology 
John Street 
Hawthorn, Victoria, 3122 
Australia 
 
Telephone: +61 (0)3 9214 5273 
Fax:   +61 (0)3 9214 5435 
Web:  http://www.swin.edu.au/feis/cmp 


