
 

 

NEWSLETTER
Issue 60 – 3rd June 2014

MQ Photonics Newsletter is an informal internal publication of the MQ Photonics Research Centre <http://web.science.mq.edu.au/groups/mqphotonics/>. 
We aim to distribute it by e-mail every 3 weeks. Please send copy to <Elizabeth.Bignucolo@mq.edu.au> by 9 a.m. on the due date. Next due date: to be advised 

 

Focal Points 

MQ Photonics members have featured prominently in the media and professional society commentaries since 
the last newsletter. Those stories, based on new breakthroughs in diamond and quantum photonics (ironically 
published as two different papers in the same issue of Laser and Photonics Reviews), were triggered by media 
releases developed by our researchers and the university's media office. I trust our recent seminar by freelance 
science journalist Leigh Dayton will also encouraged more members to promote their work through the public 
media. 

You can find out more about the media take-up of these stories on the MQ Photonics website (thanks to Rich) 
and in the body of this newsletter. 

Hearty congratulations to Doug Little for winning the prestigious NMI metrology prize. We hope to have a 
MQ Photonics contingent cheering him on when he receives his award in the next few weeks." 

Mick Withford
 

 

 

NMI Awards 2014 Winner – Dr Douglas Little 
 
Spinning the medical webs of the future 
http://minister.innovation.gov.au/ministers/baldwin/media-releases/spinning-
medical-webs-future 

 

Dr Douglas Little, has been awarded the 2014 
National Measurement Institute (NMI) Prize for 
ground-breaking measurement techniques developed 
to assess the potential of spider webs to be used for in 
vivo (in body) medical devices. 

Announcing the award, Parliamentary Secretary for 
Industry, Bob Baldwin, said Dr Little’s efforts to 
measure very accurately the refractive index of spider 
silks resulted in a 20 fold improvement on previous 
work. … 

A new spin for spider webs 
http://mq.edu.au/thisweek/2014/06/02/a-new-spin-for-spider-webs/#.U40DlSjztM8 

“We have developed ways of measuring refractive index that are a 20-fold improvement on previous methods. 
This is significant, because we now have sufficient precision to measure how the refractive index of spider 
silks responds to environmental conditions such as temperature, humidity, strain or pH,” said Douglas. 

“This is exciting, as it opens up the prospect of using spider silks in a diverse range of technological 
applications.” 

Spider silks for example, could be used as mechanically-robust, miniature optical fibres to connect integrated 
optics and electronics; or as chemical, biological and medical sensors. 

Spider silks seem especially suitable for bio-medical applications because their protein composition makes 
them especially compatible with biological systems. 

There are also prospects to further enhance the properties of spider silks by incorporating nanoparticles into 
the protein structure, or through genetic modification. Importantly too, spider silks can be produced efficiently 
and sustainably. 

“In the future, we may very well be farming optical materials from spiders and other insects, rather than 
producing them in factories,” said Douglas. 
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Conferences 

 
 

  



– 4 – 

Of the four collocated Conferences within the 2014 OSA LEE Congress, many of us in MQ Photonics are 
likely to find that on “Optics and Photonics for Energy and the Environment (E2)” particularly relevant. 

Brian Orr 
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Publications 

Recently published book chapter 
 

Brian J. Orr and Yabai He, “Cavity-based absorption spectroscopy techniques,” Chapter 6 in “Laser 
spectroscopy for sensing: fundamentals, techniques and applications” (ed. Matthieu Baudelet; 
Woodhead Publishing Ltd, UK; 2014)         … ISBN 978-0-85709-273-1, pp. 167–207, 293 references 

Abstract: Optical absorption spectroscopy enables atoms, molecules and media to be 
characterised in the chemical, physical, biological and earth sciences. It yields dependable and 
highly sensitive means of qualitative and quantitative analysis in many contexts: laboratory, 
environmental, industrial, clinical and beyond. ‘Cavity-based’ variants of absorption 
spectroscopy employ an optical cavity (usually resonant with one or more of the wavelengths of 
radiation used to observe absorption) to enhance the sensitivity (and, necessarily, the signal-to-
noise ratio) by orders of magnitude relative to absorption spectroscopy performed without such 
a cavity. We offer general technical insights into various forms of cavity-based absorption 
spectroscopy, including: high-performance benchmarks such as NICE-OHMS; cavity-ringdown 
spectroscopy; cavity-enhanced absorption spectroscopy; intracavity laser absorption 
spectroscopy. We outline selected applications and indicate areas of current scientific interest 
and opportunity in this rapidly expanding field. 

 

                     Table of contents 

  Page 

Part I Fundamentals of laser spectroscopy  
 for sensing (Chapters 1–5)   1–165 

Part II Laser spectroscopy techniques  
 (Chapters 6–12) 166–390 

6   Cavity-based absorption spectroscopytechniques 

6.1 Inroduction 167 
6.2 Enhancement of sensitivity in absorption 
 spectroscopy 168 

6.3 Gas-phase cavity-ringdown spectroscopy  
 (CRDS) and related methods 176 

6.4 Other forms of gas-phase CRDS and  
 related cavity-based techniques 183 

6.5 Scope of cavity-based spectroscopy:  
 progress and prospects 188 
6.6 Conclusion 189 

6.7 References 190 

Part III Applications of laser spectroscopy  
 and sensing (Chapters 13–17) 391–592 
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Recently published articles 
 

Congratulations to Michael Steel on his article in Nature Photonics.  

Well done Mike, keep it coming ……
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Congratulations to Thomas Meany on his publication and multiple news coverage. 

 

T Meany, L A Ngah, M J Collins, A S Clark, R J Williams, B J Eggleton, M J Steel, M J Withford, O 
Alibart,  S Tanzilli, “Hybrid photonic circuit for multiplexed heralded single photons”, Laser & Photon. 
Reviews,  8 (3), L42-L46 (2014)  DOI: 10.1002/lpor.201400027 

Abstract: A key resource for quantum optics experiments is an on-demand source of single and multiple 
photon states at telecommunication wavelengths. This letter presents a heralded single photon source based 
on a hybrid technology approach, combining high efficiency periodically poled lithium niobate waveguides, 
low-loss laser inscribed circuits, and fast (>1 MHz) fibre coupled electro-optic switches. Hybrid interfacing 
different platforms is a promising route to exploiting the advantages of existing technology and has 
permitted the demonstration of the multiplexing of four identical sources of single photons to one output. 
Since this is an integrated technology, it provides scalability and can immediately leverage any 
improvements in transmission, detection and photon production efficiencies. 

 
http://www.theregister.co.uk/2014/04/02/single_chip_photon_source_brings_quantum_comms_closer/ 

 

 
http://www.osa-
opn.org/home/newsroom/2014/april/heralded_single_photons_from_a
_hybrid_photonic_cir/#.U4ahdyjztM8 

 

 
http://mq.edu.au/newsroom/2014/03/31/ultrabright-lasers-help-switch-single-photons/ 

  

 
http://www.optics.org.au/aos_news_files/pdfs/2014-1.pdf 

 

 
http://www.i-micronews.com/news/Integrated-chips-used-single-photon-
sources,11659.html 
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Congratulations to Aaron McKay on his publication and multiple news coverage. 

 

A McKay, O Kitzler, R P Mildren, “Simultaneous brightness enhancement and wavelength conversion to 
the eye-safe region in a high-power diamond Raman laser,” Laser Photonics Rev. 8, L37–L41 (2014) 

Abstract: Brightness enhancement in an external cavity diamond Raman laser designed for high power 
conversion of a neodymium (1064 nm) laser to the eye-safe spectral region is reported. Using a multimode 
input beam pulsed at 36 kHz pulse repetition frequency, 16.2 W with 40% overall conversion efficiency 
was obtained at the second Stokes wavelength of 1485 nm. The output beam had a quality factor of M2 = 
1.17 ± 0.08 which is a factor of 2.7 times lower than that of the input beam, resulting in a higher overall 
brightness. The output power, brightness, and brightness enhancement obtained represent significant 
advances in performance for Raman lasers as well as other competing kHz-pulsed eye-safe technologies. 

 
http://scitation.aip.org/content/aip/magazine/physicstoday/news/10.1063/PT.5.7070;jsessionid=1td1ih83guq1a.x-aip-live-02 

  

 
http://www.abc.net.au/science/articles/2014/05/05/3996835.html 

 

 http://www.laserfocusworld.com/articles/2014/05/external-cavity-diamond-
raman-laser-increases-pump-brightness-by-50.html 

 

 
http://photonics.com/Article.aspx?AID=56161 

 

http://www.novuslight.com/diamond-creates-net-increase-in-laser-beam-
brightness_N2649.html 
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Yabai He, Chunjiang Jin, Ruifeng Kan, Jianguo Liu, Wenqing Liu, Julian Hill, Ian M. Jamie & Brian J. Orr, 
“Remote open-path cavity-ringdown spectroscopic sensing of trace gases in air, based on distributed passive 
sensors linked by km-long optical fibers” Optics Express, vol. 22, no. 11, pp. 13170–13189 (2014) 
(on line 22 May)      … an outcome of MQ’s role in the CSIRO Livestock Methane Research Flagship Cluster

 

 
Abstract: A continuous-wave, 
rapidly swept cavity-ringdown 
spectroscopic technique has been 
developed for localized 
atmospheric sensing of trace gases 
at remote sites. It uses one or 
more passive open-path optical 
sensor units, coupled by optical 
fiber over distances of >1 km to a 
single transmitter / receiver 
console incorporating a 
photodetector and a swept-
frequency diode laser tuned to 
molecule-specific near-infrared 
wavelengths. Ways to avoid 
interference from stimulated 
Brillouin scattering in long optical 
fibers have been devised. This 
rugged open-path system, 
deployable in agricultural, 
industrial, and natural 
atmospheric environments, is used 
to monitor ammonia in air. A 
noise-limited minimum detectable 
mixing ratio of ~11 ppbv is 
attained for ammonia in nitrogen 
at atmospheric pressure. 
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H L An, A Arriola, S Gross, A Fuerbach, M J Withford, S Fleming, “Creating large second-order optical 
nonlinearity in optical waveguides written by femtosecond laser pulses in boro-aluminosilicate glass”, Appl. 
Phys. Lett., Vol. 104 (2), Art. No. 021113 (2014) 

Abstract: The thermal poling technique was applied to optical waveguides embedded in a commercial boro-
aluminosilicate glass, resulting in high levels of induced second-order optical nonlinearity. The waveguides 
were fabricated using the femtosecond laser direct-write technique, and thermally poled samples were 
characterized with second harmonic optical microscopy to reveal the distribution profile of the induced 
nonlinearity. It was found that, in contrast to fused silica, the presence of waveguides in boro-
aluminosilicate glass led to an enhancement of the creation of the second-order nonlinearity, which is larger 
in the laser written waveguiding regions when compared to the un-modified substrate. The magnitude of the 
nonlinear coefficient d 33 achieved in the core of the laser-written waveguides, up to 0.2 pm/V, was 
comparable to that in thermally poled fused silica, enabling the realization of compact integrated electro-
optic devices in boro-aluminosilicate glasses. 

 

 

 

 

 
FIG. 4. SH micrographs of the cross-sections of Eagle2000 
plates thermally poled at 3.5kV and 335 C for 90min with laser-
written waveguides located at different depths under the anode 
surface. (a) and (d) are ordinary transmission images, (b) and (e) 
are SH images, and (c) and (f) are overlay images of the 
corresponding ordinary transmission and SH images. 
 

A McKay, O Kitzler, R P Mildren, “Thermal lens evolution and compensation in a high power KGW 
Raman laser,” Optics Express 22, 6707–6718 (2014) 

Abstract: The transient thermal lens in a high-average power double metal tungstate Raman laser has been 
investigated. An external cavity potassium gadolinium tungstate (KGW) laser designed for second-Stokes 
output was burst-pumped with up to 46 W of average power at a pulse repetition rate of 38 kHz. At low 
duty-cycle, the laser generated up to 18 W of on-time average Raman power with a conversion efficiency of 
40%. At high duty cycle, efficiency is reduced and the near-field beam profile expands in the X1′ crystal 
direction over a period of tens of milliseconds. The evolution of the spatial beam properties occurs in 
response to the development of a highly astigmatic thermal lens with fast-axis susceptibility of 
approximately −1.7 m−1 per watt of Raman output power. We show that the likely cause for astigmatism is 
primarily photo-elastic in origin. Beam circularization was achieved by incorporating an intracavity convex 
cylindrical lens. 

 
 
 
 
 
Fig. 6. Output power of the combined Stokes radiation from the 
KGW Raman laser with (black) and without (red) compensating 
cylindrical lens. Inset show typical near-field profiles of the 
Raman output beam at selected power levels. 
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Seminars 

MQ Photonics Seminars: 

Time: 12 Noon, Fri 23rd May Place: W1A 

level 1 Lecture Theatre 

Presented by: Leigh Dayton (Science Writer & 
Broadcaster @ MQ) 

TOPIC: NEWSPEAK – How to talk to journalists 

Time: 12 Noon, Fri 6th June Place: E6B 2.300 Presented by: Zachary Chaboyer, Vincent Ng 

TOPIC: TBA 

Time: 12 Noon, Fri  13th June Place: W1A 

level 1 Lecture Theatre 

Presented by: Dr Shaghik Atakaramians, 
(IPOS University of Sydney) 

TOPIC: TBA 

Time: 12 Noon, Fri 20th June Place: W1A 

level 1 Lecture Theatre 

Presented by: Professor Roger Chung 
(Australian School of Advanced Medicine) 

TOPIC: TBA 

Time: 12 Noon, Fri 27th June Place: E6B 2.300 Presented by: Blake Entwisle, Glen Douglass 

TOPIC: Nanosecond infrared nerve stimulation. Femtosecond laser written spectrographs. 

 

People and Progress 

Deb’s Highland Fling … 
 

Deb Kane is touring Scottish universities at 
present. She and I had a chance chat the day 
before she left, during which she let slip that 
her trip is quite prestigious: 

Well done, Deb! Brian Orr 

 

The Scottish Universities Physics Alliance (SUPA) supports 
Distinguished International Visitor Lecture tours. Professor 
Deb Kane is currently touring and presenting two lectures: 
“Physversity” and “Nonlinear dynamics of experimental laser 
systems including complexity analysis” at the University of 
Dundee, the University of St Andrews and Strathclyde 
University. The lectures are also being broadcast to other 
SUPA Departments, from Strathclyde University, via the 
network used to deliver modules of lectures to postgraduate 
students and early stage researchers across the collective.  

The tour is also an opportunity for Deb to tour laboratories, 
hold discussions with researchers and seed interaction. Her 
ongoing collaboration with Professor Thorsten Ackemann at 
Strathclyde University is being supported by a Royal Society, 
London, Researcher Exchange Grant.  

The Scottish tour follows on from Deb’s giving an invited 
lecture at the Weierstrass Institute for Applied Analysis and 
Stochastics (WIAS), Nonlinear Dynamics in Semiconductor 
Lasers Workshop in Berlin (12-14 May). 

 

Farewell to Thomas Meany  

The MQ Photonics office space at the Australian Hearing Hub is much quieter following the departure of 
Thomas Meany. Tom brought considerable energy to the group and was always a noticeable presence when 
around. We wish him well in his current role working as a Researcher at the Cambridge Research Labs – 
Toshiba, UK under well known quantum scientist Andrew Shields. 

Mick Withford
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Welcome to Stuart Jackson 

It is with great pleasure that we welcome new member Assoc Prof Stuart 
Jackson to the Centre. For those members unfamiliar with Stuart, he did his 
PhD at Macquarie in the late 90's before heading off to the UK to take up a 
post-doctoral position at Manchester University under Prof. Terry King. While 
there Stuart commenced his interest in fibre lasers and mid-IR photonics. Stuart 
returned to Australia as a Fellow at the Optical Fibre Technology Centre in  

Redfern and then relocated to the University of Sydney campus following the closure of the OFTC. Stuart is 
one of several MQ Photonics members affiliated with the Department of Engineering. He will be building a 
new activity in mid IR photonics in Engineering. 

Mick Withford

 

MQ OSA Student Chapter 

The student chapter was involved in the Physics and Astronomy departments Astronomy Open Night in April. 
The event was once again a success, with over 1000 attendees despite the less than ideal weather.  The chapter 
was happy to be involved in the event by setting up our usual laser graffiti display as well as the laser maze. 
The maze especially was greeted with a great response, with the room in which we set up the activity proving 
to be too small for all the participants. Participants could also decorate the metal surfaces around the university 
grounds with throwable multicoloured LEDs prepared by the chapter before the event. Special thanks go to 
our volunteers: Vincent Ng, Ondrej Kitzler, Yuwen Duan, Chris Baldwin, Denise Celestino, Alireza Maleki, 
Sergei Antipov and Zachary Chaboyer. 

Zachary Chaboyer

 
 


