2 # - # + /1
o o 10, /1
| #19$ % | 1 &' 1 ( # ! ) | * ) + #
Focal Points
Perspectives from Paris ...  http:/enwikipedia.org/wiki/Wikipedia: Featured picture candidates/Eiffel Tower Lightning

| started to write this in a Korean transit lounge, half way home

between Paris and Sydney. | discovered this remarkable 106-year-old

picture of 'La Tour Eiffel' when | visited Paris's even more remarkable

Musée d'Orsay (a converted railway station with its own beautiful

architecture) that houses a very fine art collection (Impressionists, Art

Nouveau, etc. — less ancient than the Louvre). On Sunday, long walks

around Paris's streets and parks and visits to its museums were a fine

remedy for my jetlag (which had jumped overnight from 9 hoursto 10

hours when the French changed their clocks — you work it out!), but

my quick one-week trip to Paris was not primarily as a tourist. | had

been invited there by the European ERA Net Nanosci+ consortium
(http://www.nanoscience-europe.org/) to participate in an international

panel of ~25 reviewers (plus another ~10 external reviewers). We met

not far from the Eiffel Tower, between the Australian Embassy and

'Place du Sydney' — quite at home! The scale (and expertise, it seems,

too) of this operation puts Australian science-funding schemes to

shame. Each reviewer had aready assessed and reported on ~8 grant

applications from 59 European research networks, each comprising

teams from 3-5 institutions and all focused on nanoscience research

ranging from chemistry and biology to basic physics and engineering.

At the two-day meeting in Paris, these applications were finaly

evaluated. Each successful team was typically awarded a 3-year grant

of ~€0.22M (i.e., ~AU$0.45M) — totalling ~€15M (i.e., ~AU$30M), Lightning strikes the Eiffel Tower in
resulting a success rate of ~50% for full applications that had been 1902 —one of the first images of
sought from ~50% of the originally submitted expressions of interest.  lightning in an urban environment.

It has been somewhat poignant for me to observe this well-funded, expertly assessed European science
venture in action — a far cry from the disappointments, opague assessment processes and meagre funding
experienced in the context of the 2009 ARC Discovery Project Grants released in the previous fortnight ...

... and some good news
It has not al been bad news for MQ Photonics. We have recently finalised the last of our
six appointments to the Lasers and Photonics CORE. Our offer of a Senior Lectureship in
Astrophotonics (joint with the Anglo-Australian Observatory, AAO) has been accepted by
Dr Jon Lawrence (Senior Research Associate in Astrophysics at UNSW and intrepid
Antarctic astronomer). Jon is a Physics graduate from Macquarie U (Honours with Alan
Vaughan, PhD with Deb Kane). He will join us early in 2009, to consolidate our ongoing
activity in astrophotonics within the CORE, MQ Photonics and the Physics Department.

The ANFF is officially launched:
In Canberra on Friday 24 October, a number of us attended Minister Kim Carr's official launch of
NCRIS's Australian National Fabrication Facility. The ANFF links 7 university-based nodes to provide
researchers and industry access to state-of-the-art fabrication facilities (see http://anff.org.au/). It enables
users to process hard and soft materials for applications such as sensors, medical devices, nanophotonics,
and nanoelectronics. ANFF CEO Rosie Hicks made special mention of the OptoFab node, in which MQ
Photonics plays alead role, with regard to its commendabl e progress towards commercialisation.

Brian Orr
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Fresh vistas — on an astronomical scale!
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Fresh vistas —research grants, etc.

ARC Discovery Project Grants:

It is an understatement to say that the outcome of the recently announced ARC Discovery Project round
was a great disappointment, especially in view of all of the rigorous preparation and keen aspirations that
the proposals from MQ Photonics members represented. Of the 11 ARC DP proposals submitted (3 with
lead investigators outside the Department of Physics and/or Macquarie University), only 1 was successful.
Of the 10 unsuccessful applications from MQ Photonics members, 6 were ranked in the top 25% (B*, B,
C") and 4 in the remaining 75% of unsuccessful applications. A lot of entrail-gazing has failed to reveal
good reasons for this drastic result, other than that we failed comprehensively to meet the ARC's selection
criteria — whatever they were! On the upside, however, we warmly congratulate our colleague, Rob
Carman, who is a Chief Investigator on the following successful ARC DP Grant, administered by QUT:

DP0986853 Administering Organisation: Queensland University of Technology

Project: "Improving the efficiency of silent discharge plasma systems through an effective high voltage
power converter design match,” by Dr F Zare, Prof PJ O'Shea, Prof GF Ledwich, A/Prof BW James,
Dr RJ Carman, Prof H Akiyama and Prof F Blaabjerg

Awarded 2009: $85,000; Awarded 2010: $85,000; Awarded 2011: $60,000.

Primary RFCD: 2403;  Atomic & molecular physics; Nuclear & particle physics, Plasma physics

Project Summary: The proposal seeks to develop important new technologies which will have an
impact on our environment. Australia suffers from water resource scarcity and SDPSs represents an
accepted solution for waste water treatment. The project has significant implications for improving the
cleanliness and efficiency of our energy production systems. Improved operation of SDPSs will enable
better filtering of vehicle exhaust emissions and through the capture and sequestration of carbon
dioxide which reduces green gas emission. This will improve the efficiency of ozoniser systems which
has many benefits as ozone is one of the most useful and environmentally friendly oxidising agent.

Brian Orr
Publications

Recently published:

Richard P. Mildren, James E. Butler, and James R. Rabeau, "CVD-diamond external cavity Raman
laser at 573 nm" has appeared in Optics Express, 16 (23) 1895018955 (2008). Its abstract is as follows:

Recent progress in diamond growth via chemical vapor deposition (CV D) has enabled the manufacture of

single crystal samples of sufficient size and quality for realizing Raman laser devices. Here we report an
an externa cavity CVD-diamond Raman
laser pumped by a Q-switched 532 nm
laser. In the investigated configuration, the
dominant output coupling was by reflection
loss at the diamond’'s uncoated Brewster
angle facets caused by the crystal’ s inherent
birefringence. Output pulses of wavelength
573 nm with a combined energy of 0.3 mJ
were obtained with a slope efficiency of
conversion of up to 22%.

Yabai He and Brian J. Orr, "Robust tunable single-frequency operation of a diode laser by a sdlf-
pumped phase-conjugate reflector and a high-finesse filter" (see Newsletter Issue 8 for acceptance
details) has now appeared in print in Optics Letters, 33 (20) 2368-2370 (2008).

Recently accepted:

Florian V. Englich, Yabai He, and Brian J. Orr, "Continuous-wave cavity-ringdown detection of
stimulated Raman gain spectra” (see Newsletter I1ssue 9 for submission details) has now been accepted to
appear as an Invited Paper in aforthcoming 2008 issue of Applied Physics B — Lasers and Optics.
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M. S. Roberts, M. J. Roberts, T. A. Robertson, W. Sanchez, C. Thérling, Y. Zou, X. Zhao, W. Becker, and
A. V. Zvyagin, "In vitro and in vivo imaging of xenobiotic transport in human skin and in the rat
liver" (accepted for publication in Journal of Biophotonics)

Abstract: Multiphoton tomography was used to examine xenobiotic transport in vivo. We used the photochemical
properties of zinc oxide and fluorescein and multiphoton tomography to study their transport in the skin and in
the rat liver in vivo. Zinc oxide nanoparticles were visualised in human skin using the photoluminescence
properties of zinc oxide and either a selective emission wavelength band pass filter of a filter with fluorescence
lifetime imaging (FLIM). Fluorescein was measured in the liver using FLIM. Zinc oxide nanoparticles (30 nm)
did not penetrate into human skin in vitro and in vivo and this was validated by scanning electron microscopy
with X-ray photoelectron spectroscopy. Fluorescein is rapidly extracted from the blood into the liver cells and
then transported into the bile. It is suggested that multiphoton tomography may be of particular use in defining in
vivo 4D (in both space and time) pharmacokinetics.

A. V. Zvyagin, X. Zhao, A. Gierden, W. Sanchez, J. A. Ross, and M. S. Roberts, "I maging of Zinc Oxide

Nanoparticle Penetration in Human Skin in vitro and in vivo" (accepted for publication in Journal of

Biomedical Optics).
Abstract: Zinc oxide (ZnO-nano) and titanium dioxide nanoparticles (20-30 nm) are widely used in severa
topical skin care products, such as sunscreens. However, relatively few studies have addressed the sub-dermal
absorption of these nanoparticles in vivo. We report on investigation of the distribution of topicaly applied ZnO
in excised and in vivo human skin, using multiphoton microscopy (MPM) imaging with a combination of
scanning electron microscopy (SEM) and an energy-dispersive X-ray (EDX) technique to determine the level of
penetration of nanoparticles into the sub-dermal layers of the skin. The good visualization of ZnO in skin
achieved appeared to result from two factors. Firstly, the ZnO principal photoluminescence at 385 nm is in the
“quiet” spectral band of skin autofluorescence dominated by the endogenous skin fluorophores, i.e. NAD[P]H
and FAD. Secondly, two-photon action cross-section of ZnO-nano (?-sub-ZnO-sup-TPEF )=0.26 GM; diameter,
18 nm) is high: 500-fold of that inferred from its bulk third-order non-linear susceptibility (Im(Ksi-sub-ZnO-sup-
(3)), and is favorably compared to that of NAD[P]H and FAD. The overall outcome from MPM, SEM and EDX
studies was that, in man in vivo, ZnO nanoparticles stayed in stratum corneum (SC) and accumulated into skin
folds and/or hair follicle roots of human skin. Given the lack of penetration of these nanoparticles past the SC and
that the outermost layers of SC have a good turnover rate, this data suggests that the form of ZnO-nano studied
hereis unlikely to result in safety concerns.

Recently submitted:

Eduardo Granados, Helen M. Pask, and David J. Spence, “Continuous-wave mode-locked short-pulse
yellow Raman laser at 559 nm,” (submitted to Journal of the Optical Express)

Abstract: We demonstrate the operation of a continuous-wave (CW) picosecond yellow laser operating
at 559 nm. A solid-state Raman laser using a KGW crystal was synchronously pumped by an 80 MHz
laser operating at 532 nm. The output pulses were compressed from 10 ps at 532 nm down to 3.2 ps at 559 nm,
strongly depending on the cavity length detuning.  Slope efficiencies up to 42% were observed when the system
was optimized for maximum output power. This technique can be extended to a range of visible wavelengths
between 550— 600 nm by using different Raman materials, and by cascaded conversion.
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Seminars and Visitors

Visitors:

Alessandro Mota, Tiago Almeida Ortega, and Giuliano Rossi: 10-14™ November
and 24™-28" November.

These 3 laser engineers from the Brazilian company Optoelectrénica will be
visiting Macquarie to advance a research and development project for Adelaide-
based ophthalmic company Opto Global (undertaken by Andrew Lee and Helen
Pask). The project aims to develop a solid-state yellow laser suitable for use asa
source for ophthal mic photocoagul ation procedures.

Helen Pask

MQ Photonics Seminars:

Time: 11am, Fri 14th November Place: C5C 498 Presented by: Josh Brown

TOPIC: Growth and characterisation of rare earth nitride thin films

ABSTRACT: Rare earth nitride thin films have received increased attention in recent years due to advances in both
theoretical and experimental processes. Theoretical advances have enabled credible bandstructure calculations for
these difficult-to-model highly-correlated systems. These models have predicted interesting behaviour in the rare
earth nitride series including both ferromagnetism and antiferromagnetism amongst a variety of conductive states
from insulating through to metallic. Some of the rare earth nitrides are predicted to behave as half metals rendering
them possible candidates for use in spintronics devices. Experimental progress has been achieved through refined
growth techniques such that high quality epitaxial thin films have been realised. Analysis of these such films will
provide insight into this poorly understood class of materials which is necessary in order to verify the theoretical
models. My talk will discuss some of the properties of these materials and address some of the issues surrounding
why they are so difficult to model. | will then talk about the experimental growth techniques we will be adopting and
discuss some of the progress | have made so far. Finally | will outline the direction my project will take from here.

Time: 12 Noon, Wed 26th November Place: E7B 100 Presented by: A/Prof. Ole Bang,
DTU Fotonik,

Technical University of Denmark

TOPIC: Supercontinuum Research at DTU Fotonik

People and Progress

A new MQRES PhD student, Varun K.A.S., has recently joined the OBIS (Optical
Biomedical Imaging and Sensing) group. A short biography of Varun can be found at:
www.physics.mg.edu.au/research/obis'/members.htm . Please make him welcome to
MQ Photonics. Varun'ss project is " Single-particle imaging of molecular trafficking in
neurons,” supervised by A. Zvyagin and A. Goodchild (School of Advanced Medicine,
MQ); see www.physics.mq.edu.au/research/obis/projects/project4.htm .

Andrei Zvyagin

r£ g }. _,?;’; New PhD student: Lin Jipeng (from Tsmghua University, China) will
; “~ &  commence his PhD studies at Macquarie on 20" November.

J?I;Tsinghua Mhiver=zity Helen Pask

Progress on a company-funded research project:

We have successfully delivered on Phase 1 of the company-funded project "L aser Remote
Sensing (LARES) for Sea Search-and-Rescue operation”. The company directors
commended the group's achievements, where the contribution of Hua Liu was of particular
note; see www.physics.mg.edu.au/research/obis/projects/project3%20L ARES.htm .

Andrei Zvyagin
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Job Opportunities:
Postdoc or person with some laser experience wanted

to work 3days/week for 8 months (or full-time for a shorter period) on the following project.
Novel terahertz source based on a diode-pumped MgO:LiNbO3 polariton laser.

This project aims to demonstrate a novel and practical so-called “ polariton” laser source producing
fixed or tunable Terahertz radiation. Thiswill be a simple, low-cost device based on standard optical
materials. Terahertz imaging and spectroscopy are emerging internationally as powerful technologies
for applications in medical imaging, airport security screening, skin cancer detection and materials
identification. The uptake of such applications are limited by the cost and complexity of most Terahertz
sources, and we aim to identify target applications to which our Terahertz source is suited and for
which an industry partner can be identified to fund an ongoing research program.

Please contact Helen Pask if you areinterested in this position, or pass on to any colleagues who may
be interested. Contact details. hpask@ics.mg.edu.au or tel(02)98508932.

An opportunity exists for a Research Assistant (HEW 6)
to work part-time (~3days per week) on a 3-year ARC Linkage Project.
A wavelength-versatile visible laser for ophthalmic instrumentation

The project aims to develop a new all-solid-state visible laser technology for incorporation in
ophthalmic instrumentation to treat of a range of retinal disorders. The technology, based on our recent
patented research advances in Raman lasers, will offer unique capabilities of wavelength (colour)
selection combined with continuous-wave output and will be compatible with the operating
requirements of ophthalmic lasers. The research will address new challenges in optical and thermal
design of devices delivering wavel ength-sel ectable output at power levels 5 times higher than previously
demonstrated. The success of the project will enable our Australian partner, Opto Global, to launch a
unique product range in the international market.

Please contact Helen Pask if you are interested in this position, or pass on to any colleagues who may
be interested. Contact details: hpask@ics.mg.edu.au or tel(02)98508932.




