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Focal Points

It has been a great year for MQ Photonics. As tldsed at my recent “State of the Nation” talk, e
exceeded our performance indicators in publishetputsi (70 journal papers published), international
collaborations (37 co-authored papers) intellechraperty activities (9 invention disclosures, 6adfich are
proceeding to PCT), 6 PhD completions and 11 neld Btadents enrolled. It is important to note thed t
majority of our papers are in leading journals. S&hgalues reflect continued growth by the Centfeature
that bodes well for next year.

| would like to welcome Prof Candace Lang as a newmber of the Centre. For those unfamiliar withfPro
Lang, she is Macquarie’s new Head of Mechanicalitgeging. Despite her relatively short time here gh
already interacting with many of our members. Idiadn, | would like to welcome many new members to
both the Centre and the University. You can find more about them below. | would also like to tdkes
opportunity to acknowledge those members that heftedo pursue new pursuits throughout 2012. Thanks
once more for your valuable contributions to Cehtee

Special thanks to David Inglis for running a vikiraMQ Photonics seminar series this year. I'm suge h
replacement, Andrew Lee, will continue that strdegacy. Thanks also to PhD student Ondrej Kitster f
flying the flag at the recent KOALA conference. Hisesentation reviewing MQ Photonics is noted as a
highlight of the conference (see below) by an irtiphattendee at that meeting!

Finally, even though my attendance was limited, dswhrilled to see Centre members making a strong
impression at the recent AIP / ACOFT conferencejqadarly in our new look polo shirts.

Enjoy your break and have a Merry Christmas. | ltmykvard to a fruitful 2013.
Michael Withford

Congratulations to Dr. Run Zhang for being awarded onklacquarie University Research Fellowship
2013 -2015! His new fellowship project, to be cadriout in Department of Chemistry and Biomolecular
Sciences, aims to establish a method to visuahzegaantify molecular interactions within livingliseusing
in-situ scanning cytometry. A new family of bioserswill be developed for detection of specific gmes.
This leads to disease diagnostics and drug resgbadg at single cell level.

JIN, Dayong

Fresh vistas

Australian Laureate Fellowships

The Australian Laureate Fellowships Funding Rules for funding commencing in 2013 are now available on
the ARC website.

Open for applications on RM$onday 10 December 2012

The closing date for submission of Proposals to Wmeversity Research Office for review is 5:00pm,
Thursday 10 January 2013.

The closing date for submission of Request not toeAs to the Research Office is 5:00pvignday 14
January 2013.

For further information, seéittp://www.arc.gov.au/ncgp/laureate/laureate défatumh




Future Fellowships

The Future Fellowships Funding Rules for funding commencing in 2013 are now available on the ARC
website.

Open for applications on RM8Vednesday 19 December 2012

The Eligibility Exemption Request forms féiuture Fellowships for funding commencing in 2013 are now
available on the ARC website.

The closing date for submission of Eligibility Exption Requests to the Research Office is 5:00domday
7 January 2013.

The closing date for submission of Proposals toRheulty and University Research Office for review
5:00pm,Wednesday 23 January 2013

The closing date for submission of Request not toeAs to the Research Office is 5:00pvignday 4
February 2013.

For further information, seéittp://www.arc.gov.au/ncgp/futurefel/future defaulin

Conference Reports

Al

AUSTRALIAN R»JSTITUTE OF PHYSICS

L
ustralian

INSTITUTE OF PHYSICS CONGRESS

A large cohort of Macquarie staff and students gmésd talks and posters at the Australian Optioaley

and ACOFT meetings under the umbrella of the AIR20bngress from Dec 9-13 at the University of New
South Wales. Optics highlights of the meetingudeld invited presentations from Sir Peter KnightofP
Andrew Dzurak and Prof. Donna Strickland. MQ Phats contributed significantly to the conference
organisation with Judith Dawes serving on the oigjag committee and Mike Steel and David Spendmgit
on the AOS program committee which had of order dlimissions.

The next AIP congress will be in Canberra in Decen#i14.

Mike Steel

Publications

Recently published articles

Invited paper and Journal cover - CONGRATULATIONS

pr I ] Ed S Gross M Ams, G Palmer, C T Miese R J Williams, G D Marshall, A

{"‘ Fuerbach, D G Lancaster, H Ebendorff-Heideprienlh] J Withford ,

a"'&"? “Ultrafast Laser Inscription in Soft Glasses: A Qumamative Study of

=il = ATl =8 Athermal and Thermal Processing Regimes for Guitiédve Optics”,
International Journal of Applied Glass Science, 3 (4), 332-348 (2012)

Abstract: The combination of ultrafast laser ingtidn and engineered soft glasses
is enabling a new class of photonic devices oftglamg wavelength transparency,
high nonlinearity, and optical gain. However, thedd of research also possesses
its own unique set of fabrication challenges, whiahge from the predictable,
such as self-focusing effects, material stress,dmmdage to the unexpected, such
as photo-induced index changes of different sigrthis article, we review many
of the fabrication challenges surrounding ultrafdaser-written soft-glass
photonics and highlight these by comparing and resting laser processing of
common soft glasses in both the athermal and tHewnitang regimes.
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N Jovanovi¢, P G Tuthill, B Norris,S Gross, P Stewart, N Charles, S LacoM, Ams, J Lawrence, A
Lehmann, C Niel, @ Marshall, G RobertsonM Ireland, A Fuerbach, M J Withford , “First starlight
demonstration of an integrated pupil-remapping riatemeter: A new technology for high contrast
exoplanetary imaging”J. Monthly Notices of the Royal Astronomical Society, Vol. 427(1), pp. 806-815
(2012)

Abstract: In the two decades since the first egtiiar planet was discovered, the detection andacteization of
extra-solar planets has become one of the key gooean all of modern science. Recently direct dibe
techniques such as interferometry or coronograpaye hreceived growing attention because they reveal
population of exoplanets inaccessible to Doppleramsit techniques, and moreover they allow it fsignal from
the planet itself to be investigated. Next-generastellar interferometers are increasingly incoafing photonic
technologies due to the increase in fidelity of tteta generated. Here, we report the design, caisin and
commissioning of a new high contrast imager; thtegrated pupil-remapping interferometer; an insenimwe
expect will find application in the detection of ymmy faint companions in the nearest star-formirgjores. The
laboratory characterisation of the instrument destrated high visibility fringes on all interferoneetbaselines in
addition to stable closure phase signals. We aport the first successful on-sky experiments wlith prototype
instrument at the 3:9-m Anglo-Australian TelescoPerformance metrics recovered were consistent idital
device behaviour after accounting for expectedlegkdecoherence and signal loss from the uncosgied seeing.
The prospect of complete Fourier-coverage coupldth wthe current performance metrics means that this
photonically-enhanced instrument is well positiot@dontribute to the science of high contrast canipns.
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Fig. 6.| A single image of a spectrally dispersedge pattern taken
on-sky at the AAT while observing Antares.
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Fig. 7.] Power spectrum of the interference fringesorded by the
instrument. The horizontal axis gives the spatiatjfiency, in inverse
pixels, for the Fourier components. All fringes wevell sampled. The
white lines depict the theoretically expected spdtequencies of fringes
for our given remapping chip, reimaging optics andhputed dispersion
of the prism. The red and white circles highlighe tdetected spatial
frequency components in J and H bands respectively.

J U ThomasN Jovanovic, R G KramerG D Marshall, M J Withford , A Tunnermann,

S

Nolte,M J Steel “Cladding mode coupling in highly localized fiberagg gratings II:

complete vectorial analysisQpt. Exp., Vol. 20 (19), pp. 21434-21449 (2012)

M

Abstract:H (ghly localized fiber Bragg gratings can be iilsed point-by-point with focused
ultrashort pulses. The transverse localizatiorhefresonant grating causes strong coupling to
cladding modes of high azimuthal and radial ordierthis paper, we show how the reflected
cladding modes can be fully analyzed, taking theactorial nature, orientation and
degeneracies into account. The observed modestizatian and intensity distributions are
directly tied to the dispersive properties and shalwupt transitions in nature, strongly
correlated with changes in the coupling strengths.

Coallins, A Clark, J He, D-Y ChoiR Williams, A Judge, S Maddem Withford , M

| Steel B Luther-Davies, C. Xiong, B Eggleton, “Low Raminise Correlated Photon-

Pair Generation in a Dispersion Engineered ChaluogeAsS; Planar Waveguide”, Opt.
Lett., Vol. 37 (16), pp. 3393-3395 (2012)

Abstract:We demonstrate low Raman-noise correlated photongpaeration in a dispersion-

engineered 10 mm As2S3 chalcogenide waveguide am réeemperature. We show a
coincidence-to-accidental ratio (CAR) of 16.8, & 2Bnes increase compared with previously
published results in a chalcogenide waveguide, wathcorresponding brightness of
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3x105 pairs-s—1-nm-1 generated at the chip. Dispersigmeering of our waveguide enables
photon passbands to be placed in the low spontanRaman scattering (SpRS) window at
7.4 THz detuning from the pump. This Letter sholes potential for As2S3 chalcogenide to be
used for nonlinear quantum photonic devices.

N Charles,N Jovanovi¢, S Gros, P Stewart, B Norris, J O'Byrnd, Lawrence, M
Withford , P Tuthill, “Design of Optically Path Length Matth Three-Dimensional
Photonic Circuits Comprising Uniquely Routed Wavegs”, Appl. Opt. Vol 51 (27), pp.
6489-6497 (2012)

Abstract: A method for designing physically pathdeh-matched, three-dimensional photonic
circuits is described. We focus specifically on ¢tlase in which all the waveguides are uniquely
routed from the input to output—a problem that hasbeen addressed to date and that allows
for the waveguides to be used in interferometricasneements. Circuit elements were
fabricated via the femtosecond laser direct-wethhique. We demonstrate via interferometric
methods that the fabricated circuits were indedttalyy path-length matched to within 48m,
which is within the coherence length required fanmyapplications.

S Gros, M Ams, D G Lancaster, T M MonroA Fuerbach, M J W.ithford ,

. “Femtosecond direct-write Uberstructure waveguidagg-gratings in ZBLAN”, Opt.

Lett., Vol. 37(19), pp. 3999-4001 (2012)

Abstract: Strong waveguide Bragg gratings (10.5t@Bismission dip) were fabricated using
the femtosecond (fs) laser direct-write technigneZBLAN glass. The Bragg gratings are
based on depressed cladding waveguides and cohgisines, periodic according to the Bragg
condition, which are constructed from a transvérseagonal lattice of smaller point features.
Such gratings are a key step toward the realizationid-infrared monolithic waveguide lasers
using the fs laser direct-write technique.

T Meany, M Delanty, S Grosy, G D Marshall, M J Stee, M J Withford , "Non-
classical interference in integrated 3D multipariSpt. Exp., Vol. 20(24), pp. 26895-
26905 (2012)

Abstract: We demonstrate three and four input moits in a three dimensional glass platform,
fabricated using the femtosecond laser direct-wtéehnique. Hong-Ou-Mandel (HOM)
interference is observed and a full guantum cheraeition is performed, obtaining two photon
correlation matrices for all combinations of in@rnd output ports. For the 3-port case, the
quantum visibilities are accurately predicted sofebm measurement of the classical coupling
ratios.

A Arriola , A Rodriguez, N Perez, T Taveid,J Withford , A Fuerbach, S M Santiago,
“Fabrication of high quality sub-micron Au gratingger large areas with pulsed laser
interference lithography for SPR sensor@jt. Mat. Exp., Vol. 2 (11), pp.1571-1579
(2012)

Abstract: Metallic gratings were fabricated using high enelaser interference lithography
with a frequency tripled Nd:YAG nanosecond lasdre Grating structures were first recorded
in a photosensitive layer and afterwards transfeteean Au film. High quality Au gratings
with a period of 770 nm and peak-to-valley heigbfs20-60 nm exhibiting plasmonic
resonance response were successfully designeddedat and characterized.

D G LancasterS Gros:, A Fuerbach, H Heidepriem-Ebendorff, T M Monrayl J
Withford , “Versatile large-mode-area femtosecond lasent&riTm:ZBLAN glass chip
lasers”,Opt. Exp., Vol. 20 (25), pp. 27503-27509 (2012)

Abstract: We report performance characteristica ¢fiulium doped ZBLAN waveguide laser
that supports the largest fundamental modes rapdamt@ rare-earth doped planar waveguide
laser (to the best of our knowledge). The high mqdality of waveguides up to 45 um
diameter (~107m* mode-field area) is validated by a measured beaatitg of M°~1.1 +
0.1. Benefits of these large mode-areas are demabedtby achieving 1.9 kW peak-power
output Q-switched pulses. The 1,89 free-running cw laser produces 205 mW and achkiave
67% internal slope efficiency corresponding to argum efficiency of 161%. The 9 mm long
planar chip developed for concept demonstratioragsdly fabricated by single-step optical
processing, contains 15 depressed-cladding waveguathd can operate in semi-monolithic or
external cavity laser configurations.
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Z Song, Y G Anissimov,J Zhao, A V NechaevA Nadort, D Jin, T W Prow, M S RobertsA V Zvyagin,

“Background Free Imaging of Upconversion Nanopbati®istribution in Human Skin”,Journal of

Biomedical Optics 18(6) 061215 (2012). doi:10.1117/1.JB0O.18.6.061215
Abstract: Widespread applications of nanotechnolowterials have raised safety concerns due to pusible
penetration through skin and concomitant uptakéhénorganism. This calls for systematic study ahaoparticle
transport kinetics in skin, where high-resolutioptical imaging approaches are often preferred. réfsort on
application of emerging luminescence nanomateréled upconversion nanoparticles (UCNP), to optioaging in
skin that results in complete suppression of bamkgd due to the excitation light back-scattering #&iological
tissue autofluorescence. Freshly excised intadtraicro-needle-treated human skin samples wereadtpicoated
with oil-formulation of UCNPs and optically imageth the first case, 8-nm and 32-nm UCNPs staye¢heatopmost
layer of the intact skirgtratum corneum. In the second case, 8-nm nanoparticles weredftagalised at indentations
made by the micro-needle spreading in dermis Viewylg (estimated diffusion coefficienD,, = 3 - 7x10% cnt.s").
The maximum possible UCNP imaging contrast wasrethby suppressing the background level to thathef
electronic noise, which was estimated to be sup@ricomparison with the existing optical labels.
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Eight nanaometer nanoparticle (Na¥¥B,Tm, sample UC2) distribution in (top row) intaantd (bottom row) microneedle-treated human skin,
respectively, following topical application of thpconversion nanoparticle (UCNP) formulated in aapaprylic triglyceride (CCT) oil. (a), (d),
Ultraviolet (UV; 365 nm) excited autofluorescenceapes of skin; (b), (e) images of UCNPs excited ®8@-nm laser; (c), (f), pseudo-colour
overlaid images of (a), (d) showing UCNPs (purplgan the skin furrow and dermis (green coloBspectively. (g) Schematic diagram of the
procedure of the application of a microneedle (hene-blade microneedle, for clarity). From leftright: the microneedle blade is removed from
the skin, leaving a perforation that takes the shafpthe blade. This cut closes within several i@adollowed by application of the formulated
upconversion nanoparticles that penetrate to dethmimigh random perforation pores. At the skin prapion stage, thin skin cross-sections are
microtomed with a blade, so that a line of randoditributed UCNP sites at the intersection of theromeedle and microtome blades are clearly
observable.

Y Lu, P Xi,J Piper, Y Huo,D Jin, "Time-gated Orthogonal Scanning Automated Micopsc(OSAM) for
High-speed Cell detection and AnalysiStientific Reports (a new Nature Publishing Group online journal)
DOI: 10.1038/srep00837

Abstract: We report a new development of othog@tanning luminescence microscopy (OSLM) incorpogati
time-gated detection to locate rare-event organigpardless of autofluorescent background. Thess#geof using

long-lifetime (hundreds of microseconds) luminesceiolabels for time-gated detection implies lomgegration

(dwell) time, resulting in slow scan speed. Howewere we achieve high scan speed using a newpZdteogonal

scanning strategy to realise on-the-fly time-gat#etection and precise location ofuft lanthanide-doped
microspheres with signal-to-background ratio of §8is enables analysis of a 15 mm x 15 mm slida ar only 3.3

minutes. We demonstrate that detection of only v Feindred photoelectrons within 1Q& is sufficient to

distinguish a target event in a prototype systemgusltraviolet LED excitation. Cytometric analysi$ lanthanide

labelled Giardia cysts achieved a signal-to-badkgdoratio of two orders of magnitude. Results ssgtjgat time-

gated OSLM represents a hew opportunity for highaghput background-free biosensing applications.
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Figure 4: Determining the sensitivity of the prgfm OSAM.

(a) draws the number of artefacts on a clean glids and clean quartz slide when varying the miogrthreshold of pulse area, indicating the
detection limit on each substrate. (b) is a histogof the luminescence intensity from a total nundfe854 1pm Eu-containing microspheres
prepared on seven quartz slides, with the areahhbte set to 3.QV-s. (c) shows the mapping result of a quartz st@eying exact 36 um Eu
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microspheres, which were selectively arranged @y ftytometer sorting to form a “MQ” pattern (CCD camexposure time 150 ms).

J Lu, J Martin,Y Lu, J Zhao, J Yuan, M OstrowskiJ A Piper, I T PaulsenD Jin, "Resolving Low-
expression Cell Surface Antigens by Time-gated lngscence Scanning CytometiAfialytical Chemistry -
84 (22), pp 9674-9678 (2012)

Abstract: We report a highly sensitive method fapid identification and quantification of rare-everlls carrying
low-abundance surface biomarkers. The method apjaieghanide bioprobes and time-gated detectigifextively
eliminate both non-target organisms and backgrauride, and utilizes the europium containing nanogeas to
further amplify the signal strength by a factor~0R0. Of interest is that these nanoparticles didcorrespondingly
enhance the intensity of non-specific binding. Tthesdramatically improved signal-to-backgroundtcast enables
the low-expression surface antigens on single caltsbe quantified. Furthermore, we applied anheafly scanning
cytometry technique to rapidly process a large faimn of target-only cells on microscopy slidesading to
guantitative statistical data with high certainfwus, the techniques together resolved nearlakefnegative events
from interfering crowd including many false posgievents.
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E P Schartne) Jin, H Ebendorff-HeidepriemJ A Piper, T M Monro, "Lanthanide upconversion within
microstructured optical fibers: improved detectlonits for sensing and the demonstration of a neal for
nanocrystal characterizatioiNanoScale - (2012)DOI: 10.1039/C2NR32583G

Abstract: We investigate a powerful new sensindf@a based on the excitation of upconversion lwesgence
from NaYF;: Yb/Er nanocrystals loaded in solution within asgended-core microstructured optical fiber. We
demonstrate a substantial improvement in the detetinit that can be achieved in a suspended-fibez sensor for
solution-based measurements using these nanosrgstain alternative to more traditional fluoropboweith sensing
of concentrations as low as 660 fM demonstratedpesad with the 10 pM obtained using quantum dotgs T
nanocrystal loaded suspended core fiber platfosm frms the basis for a novel and robust nanospaEetrometry
device capable of capturing power-dependent spesiea a large dynamic range from*M cmi? to 1¢ W cm?
using a laser diode. This serves as a useful tostudy the multiple energy levels of rare earthihescent nano-
materials, allowing the two sharp emission bandbecstudied in detail over a large dynamic range>aftation
powers. Thus, in addition to demonstrating a higdggsitive dip sensor, we have devised a powesgw approach
for characterizing upconversion nanoparticles.



a)

Y
|

Log[Counts (AU}]

w
!

15 a0 as 50 55 0 mp e w46 S0 e

Log [T (Wicm?)] Approx Power at Interface (W/on)
Figure 3 - (a) Er Yb energy levels (b) Nanoparttaission in fiber, normalized to the peak valu¢hef emission in the red (c) Variation in slopes
for both red and green emission bands with vané@tion power. The legend shows the correspondimger at the interface (d) Ratio of green to
red for same excitation power range as (c)

People and Progress

Progress on several fronts ...

Brian Orr and his research colleagues have been progremsisgveral fronts and are associated with a total
of six talks at the AIP2012 Congress at UNSW thasth.

Work on Macquarie University’s role in the CSIROs&inable Agriculture Flagship Livestock Research
Methane Cluster (LMRC) involve¥abai He, lan Jamie (CBMS) and visiting Chinese PhD student
Chunjiang Jin from Hefei in Anhui province. They are developingvel multiplex fibre-coupled cavity
ringdown spectroscopic (CRDS) sensors that willused (together with various other sensing techmsique
provided by other LMRC participants) to monitor hmte greenhouse gas emissions from cattle in ex¢éens
collaborative trials at a CSIRO agricultural fislghtion near Armidale in February 2013.

Similar CRDS techniques might also be used to momitethane greenhouse gas emissions from individual
identified cows in a dairy herd, with prospectduitire funding under the Department of Agricultéigheries
and Forestry’s “Filling the Research Gap” schemihiwiits Carbon Farming Futures program.

Brian Orr andYabai He are also actively involved in a wide-ranging AR@KRage Project collaboration,
entitled "Creating a National Time and Frequencywdek (NTFEN) for Australia”. This major project is
proceeding well, with long-path (>100 km) experirtgensing Yabai's innovative high stability RF- O\iebFe
transfer technique recently performed in Ju
and December using the ICON fibre-optical lin_
in Canberra, in preparation for trials il
collaboration with CSIRO CASS on north
western NSW radio telescopes at Mopra a
Narrabri; these are planned in February a
March 2013. The ultimate aim is high-fidelit
transfer of Australia’s time and frequenc
standards from the National Measureme
Institute in West Lindfield across the contine
to the recently approved Square Kilometre Arr:
(SKA) radio astronomy facility. An expressiol;.
of interest in the SKA Preconstruction Phase i
just been approved, to give our Dept of Physu:sOng Chow (ANU), Mal Gray (NMI), Brian Orr (MQ), Maus Hsu

& Astronomy a likely role in the overall SKA (NMI) and Yabai He (MQ & NMI) in the lab at ANU a&ft their initial
project. RF-over-fibre experiments on the ICON link lastyJul
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Another major activity for Brian and Yabai is angomg ARC Discovery Project, entitled "Using high-
resolution lasers to test quantum electrodynamiosgollaboration with ANU. Their work on sub-Dogpl
two-photon spectroscopy of 33 Rydberg levels inmatoxenon excited at 205-213 nm has revealed divers
isotopic and hyperfine structure; a major papabisut to be submitted to ihPhys. B: At. Mal. Opt. Phys.

Brian Orr
Welcome toYujia Liu

Yujia is joining the Advanced Cytometry Labs asautelle PhD candidate
(home institution: Peking University and Shanghaotbng University). Over
the last three years, Yujia obtained comprehenskitls in multi-photon
confocal microscopy. One of his best publicationsdate has appeared in
PLoS ONE, "AchievingA/10 Resolution CW STED Nanoscopy with a
Ti:Sapphire Laser from a Two-photon Fluorescencerdicope”
http://www.plosone.org/article/info%3Adoi%2F10.1382Fjournal.pone.0040003

Yujia will spend two years at Macquarie and invgetie lanthanide bioprobes
for nanophotonics applications, with specific ainestablish new principle
achieving low-power STED nanoscopic imaging. Weleotm MQPhotonics
Research Centre! We wish him future success inldewvg anoutstanding
PhD thesis with more high impact publications!

Dayong Jin
Welcome to Zhizhong Yan

Zhizhong has recently joined tl@UDOS@MQgroup as an experimental postdoctorat
researcher in quantum photonics. He previously wwrkn the group of Prof Thomas| §
Jennewein at the University of Waterloo, Canad#) s a PhD student and later as a pos
doc. Zhizhong has a strong track record develogimgle photon sources and single
photon detection systems. | encourage you to ask diout his previous, extensive
research activities.

Mick Withford - V.

Welcome to Zachary Chaboyer

Zach has also recently joined t6&/DOS@MQgroup, in this case as a new PhD student alsoimgik the
field of experimental quantum photonics. Zach sodfom Canada, having completed his BSc and Mg, t
latter on fibre lasers and applications, at Lakdhdaiversity, Thunder Bay, Ontario. | recall fromrqMike
Steel and ) first online meeting with Zach (12 rtienago) that he has a particular fondness for edhiog
snow at this time of year. | trust you will all meakim feel welcome has he struggles to fill thatdvo

Mick Withford

OSA Student Chapter Update
Astronomy Open Night

The Macquarie OSA student chapter was delightedbéo involved in the Astronomy department’s
outstandingly successful open night. Nearly 1,080pbe from the local community were in attendarncét s
was an excellent opportunity for some fun outreddie MQ OSA setup 3 parallel sessions of laseffigraf
which attracted many curious passer-bys and alsw® somazing artists (see photos). This couldn’t Hmeen
organised without the help of Alex Arriola, Nick &wjevic, Ondrej Kitzler and Tom Meany.

e TS 2=

The guys...Working hdr... Fun outdoor artwork! OSA at Macquarie.... Student style!
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KOALA/ACOF student conference

Macquarie’s OSA student chapter was proudly repteskeat the recent KOALA student conference held in
Griffith University in sunny Brisbane. Highlightsere a talk given by Ondrej Kitzler on what Macqeari
University’s Photonic Research centre has to adfadents. In addition Ondrej and Ekaterina Ivukiadh
gave talks on their recent research. There weme@énty of poster presentations (Ali, Barbara,elat and
Zakiah) and in particular Barbara Zittermann \wasrded runner up for her poster entitled “Modekéal
deep UV lasers based on CE:LICAF”. Congrats Barl® Mere also well represented at social events and
outings sowing a wide array of skills such as hliging and beer drinking...! Some great fun was b all

and thank you to our gracious hosts Griffith Unsigr OSA student chapter.
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Our Barb, Proud as punch! (Left) Serious engineerig projects Ozzie style (Middle) and tours of Griffth’s state of the art Quantum Technology labs (righ

Enjoying the Koalas at Koala!
OSA Soccer Competition

The OSA held a soccer tournament was held this wéhra great turnout and everyone from undergtads
lecturers got stuck in and had great fun! Aparbfra few nasty tackles (blame the Germans...) itavday to
be remembered. The Winner was the team "No timégars" ($50 and a trophy) and the best costuiae pr
(cake made by "Team Cake") went to "OptChicas".dtatis guys

!
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No time for losers relishing victory! (left) OptChicas celebrating a well deserved best dressed! (mid)l Serous talent on display, including Del Pierorad
Cahill up for a ball. (right)



A good day had by all....




