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Brian James

EDITORIAL

Lunch, Antarctica  
& IUPAP
Larry Marshall, a physicist with a PhD 
from Macquarie University, has been chief 
executive of CSIRO since January 2015. 
He is a scientist, technology innovator and 
business leader, who in addition to many 
scientific publications, holds 20 patents, 
has founded six successful US companies 
in biotechnology, photonics, telecommu-
nications and semiconductors and has served on the boards of high 
tech companies in the US, Australia and China. When Cathy Foley 
suggested an interview with Larry for publication in Australian Phys-
ics I immediately encouraged her to proceed. The result, Lunch with 
Larry, is the first article in this issue. In a relaxed, colloquial style 
Larry gives an account of his journey from being a student at Mac-
quarie, scientist and entrepreneur in Silicon Valley, then back to Aus-
tralia to head CSIRO. I see other opportunities for similar ‘interview 
style’ articles; proposals would be most welcome.

The second article gives an account of an unusual career trajecto-
ry. Tara Martin, (CSIRO Oceans and Atmosphere), in her article, 
Imaging the unreachable: using physics in support of multidisciplinary 
science, gives an account of how, after her first occupation of chef, as 
a result of further study became an Antarctic geophysicist, first with 
the British Antarctic Survey, and now with CSIRO. 

Many Australian physicists are involved in international research 
collaborations. Many are also involved in international organisations 
concerned with science policy. One such organization is IUPAP, the 
International Union of Pure and Applied Physics. Founded in 1922 
to stimulate and promote international cooperation in physics, up-
hold the free circulation of scientists and, among other things, pro-
mote standardisation of symbols, units and nomenclature, IUPAP 
has 60 members including Australia, which is represented by the 
National Committee for Physics of the Australian Academy of Sci-
ence. Most recently, Bruce McKellar (University of Melbourne) was 
president (2014-2017). In her article, Report on the 29th IUPAP Gen-
eral Assembly, Deb Kane (Macquarie University) describes in more 
detail Australian involvement in IUPAP operations and in particular 
her participation in the recent 29th General Assembly.

Having just passed 5 years as editor of Australian Physics, I am pre-
paring to hand over to David Hoxley (La Trobe University) and 
Peter Kappen (Australian Synchrotron), who will take over as joint 
editors starting with the July-August issue. I am now working with 
Peter and David to achieve a smooth transition.
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Finally, the passing of time 
has created another oppor-
tunity to record thanks and 
appreciation. I was in the 
fortunate position as pres-
ident at the Council meet-
ing to be able to present an 
award for Outstanding Ser-
vice to Physics in Australia 
to Brian James. Readers of 
this magazine will know 
that Brian has been an excellent editor for the past 5 
years. He has also been a stalwart of the Institute and for 
physics in a number of other roles, including as presi-
dent (2009-11) and coordinating the Australian Insti-
tute of Physics input at the start of the current Decadal 
Plan as well as more recently taking on a role on the 
editorial board of the Association of Asia Pacific Physical 
Societies bulletin.

Brian will be handing over the reins as editor of Austral-
ian Physics to Peter Kappen and David Hoxley, who will 
be introduced elsewhere in these pages (see Editorial) 
and who will, no doubt, be looking for help with stories 
and other content. 

It’s still the same old story – we will always need volun-
teers in the Institute – but I think that in future when 
we round up the usual suspects it will be fair to let Brian 
off the hook. For Brian’s passionate support and hard 
work for physics and for this magazine I offer thanks and 
appreciation from myself, from the executive committee 
and from the membership of the Institute.

Andrew Peele

PRESIDENT’S COLUMN

One of the nice things about working to a 2 month pub-
lishing deadline is that you get to be a bit more reflective 
about events that break into the news to much fanfare. 
Sometimes the accumulation of 8 weeks can provide an 
interesting filter on what to highlight and what not to. 
While I am sure we can all think of things we wish we 
had delayed – announcing superluminal neutrinos an-
yone – sometimes a delay only serves to emphasise the 
importance of the original event. One announcement 
that the passing of time has done nothing to dim is that 
of Michelle Simmons as Australian of the Year.

It is wonderful to see public recognition for a scientist, 
with Michelle the 6th non-medical scientist to become 
Australian of the Year. From my inspection of the awards 
list, and I am sure someone will correct me if I am wrong, 
Michelle is the first physicist to be recognised in this 
way. An outcome of the award is that physics, in particu-
lar quantum information science, has become a topic of 
public discussion. There are even reports of spontaneous 
discussion of quantum science breaking out among pub-
lic transport commuters! What a great way to showcase 
the importance of basic science, the translation of that 
science, and the benefits it has for Australia. 

The fundamental things apply as time goes by, and what 
could be more fundamental to the future of physics than 
the Physics Decadal Plan. Covering the period 2012-
2021 the plan is an initiative the Australian Academy 
of Science National Committee for Physics Commit-
tee. Now just beyond its midpoint, the plan is being 
reviewed by the National Committee for Physics with 
input from the Australian Institute of Physics and other 
relevant groups such as industry representatives. I will 
leave it to the Committee to announce the next steps in 
the plan and its implementation and mention it here to 
note that working with the Committee is an important 
activity for the Institute.

I noted in a recent Bulletin that the Australian Institute 
of Physics Council Meeting and Annual General Meet-
ing, held in Melbourne on 15-16 February 2018, gave 
me a privileged opportunity to see the significant quan-
tity of work being done at many levels by our members 
in supporting and promoting physics around the coun-
try. At this time I would like to use this opportunity, 
in this our journal of record, to record my thanks to all 
those who provide their time and effort to keep the ac-
tivities of the State branches of the Institute of physics 
operating and effective.  

As Time Goes By

9-14 December, 2018

University of Western Australia,  
Perth WA.

www.aip2018.org.au
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As Centre Director, she leads a team of more than 200 
researchers at eight Australian universities who are de-
veloping a suite of technologies for quantum comput-
ing, information storage and communications. Professor 
Simmons’ research group is the only one in the world 
that can manipulate individual atoms to make atom-
ically precise electronic devices. Her team at CQC2T 
is leading the world in the race to develop a quantum 
computer in silicon.

Last year, she also established Australia’s first quantum 
computing company, bringing together representatives 
of governments, industry and universities in a unique 
$83 million consortium based at UNSW to develop and 
commercialise the Centre’s world-leading research.

David McClelland awarded 2017 Boas Medal 
Professor David 
McClelland (ANU) 
has been awarded 
the AIP’s 2017 Boas 
Medal for his role in 
bringing about the 
the first detection 
of gravitational 
waves, and securing 
Australia’s place in 
the international 
collaboration that 
made it possible.

David and his group at the ANU were invited to join 
the LIGO project in 2009. In the following years, David 
devised and installed new stabilisers to dampen out spu-
rious vibrations, as well as high-precision mirrors. His 
refinements brought LIGO’s instruments up to the as-
tonishing level of sensitivity that culminated in the suc-

Letter to Editor

NEWS & COMMENT
Michelle Simmons named 2018 Australian  
of the Year 
Scientia Professor Michelle Simmons, Professor of Physics 
at UNSW and Director of the Australian Research Council 
Centre of Excellence for Quantum Computation and 
Communication Technology, CQC2T, based at UNSW, 
has been named 2018 Australian of the Year in recognition 
of her pioneering research and inspiring leadership in 
quantum computing. 

Prof Michelle Simmons (photo credit: Salty Dingo)

Regarding the item EQuS “Quantum Hack” reported in the February newsletter, the assertion that “an ingen-
ious error correction method [that] could cut quantum bugs by 400 per cent” seems to me, a long-retired and 
incipiently-senile physicist, to be just a tad optimistic, not to mention unphysical.

Were the method in question to cut quantum bugs (whatever they are) by a mere 100 per cent, there wouldn’t 
be any of these seemingly undesirable critters left! Perhaps the effect of the remaining 300 per cent cut is to 
produce negative quantum bugs, and on a scale three times more numerous than initially?

With kind regards, 
Ron Gardiner, FAIP

Prof David McClelland
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FAST, which began observations in 2016, is the largest 
single dish radio telescope in the world – for comparison 
the Arecibo telescope in Puerto Rico is 305 m in di-
ameter. The telescope, managed by the National Astro-
nomical Observatories of Chinese Academy of Sciences 

(NAOC), was built in a natural depression in Guizhou 
province, south-west China. 

The Next Generation Archive System (NGAS), devel-
oped by the International Center for Radio Astronomy 
(ICRAR) in Perth, WA and the European Southern Ob-
servatory will store and maintain the large amount of 
data that it collects.

DST Annual Review 2016-7 
Defence Science and Technology (DST) has released its 
Annual Review for 2016 -17, capturing the highlights 
and achievements for the last financial year.

In his overview, the Chief Defence Scientist Dr Alex 
Zelinsky says DST focused on implementing the $730 
million Next Generation Technologies Fund established 
by Defence to develop game-changing capabilities in 
collaboration with industry and academia.

cessful September 2015 detection of a black hole merger 
one billion light years away, a watershed moment in the 
history of physics.

As a result of David’s leadership and vision Australia be-
came the fourth member of the international coalition 
responsible for the discovery. Today, he continues to lead 
the Australian effort as Advanced Detector Chair of the 
LIGO Collaboration, where he is currently overseeing 
the implementation of new quantum optics that could 
double the detector’s reach.

The Walter Boas Medal, which promotes excellence in 
physics research over the past five years, is given annually 
to an AIP member resident in Australia and was estab-
lished in 1984 to perpetuate the memory of legendary 
metallurgist Walter Boas.

CSIRO-built detector installed on FAST 
A 19-beam receiver built by CSIRO Astronomy and 
Space Science has been installed on the Five-hun-
dred-meter Aperture Spherical radio Telescope (FAST) 
in China. The development of this receiver follows the 
successful use of a 13-beam receiver on the Parkes radio 
telescope for over 20 years.

The 19-beam receiver for FAST being tested at our lab in 
Sydney before being shipped to its new home in China.

The 19-beam receiver for FAST being tested at our lab in 
Sydney before being shipped to its new home in China.
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Call for nominations
The following AIP medals and awards are now open for nomination: 

Harrie Massey Medal, which recognises contributions to  
physics made either by an Australian physicist or by a  
physicist working in Australia

Alan Walsh Medal, which recognises significant contributions  
by a practising physicist to industry in Australia

Walter Boas Medal, which recognises excellence in research  
in physics in Australia (in the past five years) 

Education Medal, which recognises significant contributions  
to university physics education in Australia

Bragg Gold Medal, which recognises the student who is judged  
to have completed the most outstanding PhD thesis in Physics  
under the auspices of an Australian university

TH Laby Medal, which recognises work done by an  
Honours or Masters student in Australia that is considered  
to be of outstanding quality

Ruby Payne-Scott Medal, which recognises outstanding 
contributions made by a physicist who is just beginning  
their career

Outstanding Service to Physics, which recognises an 
exceptional contribution to the furtherance of physics as 
a discipline on the part of an individual.

Physicists come from diverse cultures, backgrounds and 
experiences. It is our collective goal to identify and nur-
ture the future leaders of the organisation and to ensure 
that they represent the wide diversity of career stage, 
ethnicity, gender, geographic location, institutional size, 
and race. Therefore the AIP strives for balance and diver-

sity in its awards and as a result the AIP Executive has de-
cided that an award will not be considered until we have 
received at least one male and one female nomination. 

More information, including closing dates, can be found 
at http://www.aip.org.au/info/?q=content/aip-medals-
prizes-awards or from Olivia Samardzic, Special Project 
Officer AIP, at olivia.samardzic@dst.defence.gov.au or 
by phone on (08) 7389 5035.
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Lunch with Larry
Cathy Foley 
CSIRO Manufacturing Science Director and Deputy 
Director

January 2018 marks Larry Marshall completing three 
years as the CE of CSIRO. Like me, Larry was a Mac-
quarie University physics graduate for both his under 
and postgraduate degrees. Larry is a physicist with a solid 
track record but decided to take another path. For exam-
ple, Larry was awarded an ARC Federation Fellowship in 
2005 to work on optical semiconductors for next-gen-
eration lasers, optical processors and integrated optical 
chips but declined to take it up. Instead, he pursued a 
career in research translation and commercialisation via 
starting up companies and becoming a venture capitalist. 

Dr Larry Marshall

We shared sandwiches in his office which is filled with 
lots of physics demos that show the wonderment of 
physics. Larry uses these and lots of other props when 
he talks to anyone - the PM, the media, school kids and 
business. I used this lunch time chat to find out more 
about the Larry Marshall that has had a very different 
career path than most Australian physicists. I wanted to 
find out more about why he took to step to be the CE of 
CSIRO, probably one of the hardest jobs in Australian 
Science.

C: Why physics? What was your inspiration?

L: Because it’s the study of everything. What I’ve always 
loved about physics is it teaches you to solve pretty 
much any problem, and unlike say medicine where 
you have to remember everything, physics teaches 

you these tools of how to figure it all out yourself 
from first principles.

 I just love the idea of really deeply understanding 
how something is, why it works. As a kid, my dad 
was really indulgent in that stuff. He let me tear all 
kinds of things apart and do experiments.

C: So why Macquarie University, is it just because it’s 
close to home?

L: Macquarie inspired me. I checked out several uni-
versities, but I met Jim (Piper, former Physics Pro-
fessor and DVCR of Macquarie University) when I 
first went to Macquarie. The culture of the place - it 
felt different. You think about the physics; they used 
Feynman as the text. I don’t know if you watched any 
of his films, but that one where he’s talking about the 
effects and social responsibility of science, and he’s 
talking about when they were working on the atomic 
bomb basically. They celebrated and got drunk when 
they made a breakthrough – and they did the same 
thing months later but negatively, you know, got 
drunk because of what people did with it.

 When I first went to the US, people were shocked 
that we used that text.  They said “Wow, you must 
have really learned physics if you studied that”.

C: So why, if you love physics and are so passionate 
about it, don’t you ever mention that you won an 
ARC Federation Fellowship? In all its history, I think 
CSIRO’s only had about one, and no Laureate Fel-
lows.

L: That’s a good question. I feel like I’m surrounded by 
so many better scientists.

C: With a love of physics and being a really good scien-
tist you went to the USA. Was it to do a postdoc?

L: Yes, I had two postdocs on offer, one at Oxford with 
Colin Webb who was Jim’s old advisor. And the oth-
er one was at Stanford with Bob Byer.

 And I was having trouble deciding, and so I went 
and hung out at Stanford. I wrote up my PhD. And 
part of it was sneaking into – I literally did sneak 
into – other parts of Stanford because I wanted to 
get a feel for the place. The Ginzton Laboratory, was 
fabulous and had really great people who helped me 
decipher some of my PhD discoveries. I was trying 
to figure out some of the intricacies of non-linear 
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optics and what actually happens on the femtosec-
ond timeframe between when you hit the thing with 
the laser pulse and when it actually does something 
- what’s actually going on. Charles Townes (one of 
the inventors of the laser) was still there at that time, 
and I spent a lot of time listening to people like him 
explaining to me what he thought was really going 
on. That was all the way from inventing the laser in 
the first place to the whole interaction of lasers with 
matter. 

 In that process, Tony Siegman said while you’re 
here check out some engineering and some business 
courses. So I met this guy, Jim Collins, at the Busi-
ness School. He was really inspirational. I used to 
sneak into his lectures. It was just kind of an epiph-
any where Jim said to me one day, “You know, you 
probably have the personality and the interest to 
actually learn more about business and actually, be-
tween you and me, a lot of people come to Stanford 
to do science or engineering because they want to go 
into business, go start a company.” And he said, “I 
don’t think you need more letters after your name 
but this would be really good for you to understand 
how they think and some of the thinking about Sili-
con Valley.”

 He’s the one that told me that a number of CEOs of 
Fortune 500 companies were physicists, some with 
PhDs even. CEOs of big companies like Coke and 
General Motors. That really surprised me that a sci-
entist or a physicist could go do that.

C: So did that inspire you to do more Silicon Valley 
type entrepreneurialism? You call yourself a ‘serial 
entrepreneur’.

L: I got fascinated. I was a really hard-core practising 
scientist for a period. It was probably about five years 
after Stanford at a small company called Fibertek on 
the east coast. I probably did my best science there 
because semiconductor lasers were brand new. No-
body knew what they could do or how to build them 
into a big laser. We built kilowatt-scale semiconduc-
tor lasers. We built very high power CW lasers. There 
I invented this thing called the “Eyesafe Laser” using 
an optical parametric oscillator. This is something 
else I got out of Stanford by the way. Bob Byer had 
this gift. He was an electrical engineer who got into 
lasers by realising the optical analogy of everything 
electronic.

 It was a real insight. So I’d read about this electronic 
thing called a parametric oscillator, which is the basis 
of a radio transmitter. It turns out you can do the 
same analogue in optics, and so I made this thing that 
could efficiently turn a regular 1.06 micron YAG la-
ser into a 1.54 micron laser. This is the eye safe wave-
length. That meant you could use thousands of times 
higher pulse energies or power and not worry about 
damaging people’s eyes. This led to a whole bunch of 
work in laser radar, pollution detection with lasers, 
environmental monitoring, all these things that you 
couldn’t really do because of the eye safety danger. So 
it was really a great learning in the practical applica-
tion of really deep science that made that work.

C: So how did you go then from being an employee to 
an employer?

L: Fibertek was kind of a start-up, and they wanted to 
be a military contractor. When we started, we were 
looking at a really “stupid” idea to use lasers to send 
information through fibres, so fibre-optic commu-
nication was kind of a stupid idea at that time. It 
turned out to be a brilliant idea but ten years later. 
That’s often the case in science; we’re too early.

 And then they wanted to go down the military con-
tracting path. Again I go back to Feynman and tell-
ing that story and thinking “no, I don’t want to tell 
my kids that’s what I do”. I just wouldn’t feel good 
about it. So I was fixated on what else could you do 
with lasers? I was originally interested in medicine so 
taking the non-linear optics thing, I basically left and 
set up a lab in my basement.

 There, I invented the first all solid-state green laser. 

Larry (centre) with colleagues at Macquarie University 
1984. Prof Jim Piper is on the far right.
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There was this 20 year problem called the “green 
problem”. It was well known that you can put a crys-
tal inside a laser cavity and frequency double it, that’s 
how you go from infrared to green, but when you 
do that you make the whole thing chaotically unsta-
ble. It literally became the great tool to study chaos 
theory because it was completely unpredictable. So 
again from Feynman, he often had that way of using 
the problem against itself. So I thought okay if the 
thing’s going to be chaotically unstable, how do I use 
that to force it to be stable?

 Lasers, because of exponential gain, seem to have a 
mind of their own. The laser wants to deny me the 
output in the green. It wants to do everything possi-
ble to minimise that. So how do I create a situation 
where being stable is the only way it can achieve its 
goal of giving me the least power possible?

 It’s really interesting. It turned out if you make the 
cavity as short as possible, the oscillations get more 
and more violent, more and more extreme and the 
pulses get shorter and shorter. What happens with 
non-linear optics is when the pulses get really short, 
the non-linear drive goes up dramatically, and you 
get to a point where the output in the green starts to 
go up, the more chaotic it gets. This is because you’re 
getting this spiking going on and it’s driving up the 
non-linear drive. And it’s amazing. You’ve got to do 
a few other things to get it to happen, but there’s a 
point where you get the cavity short enough so that 
it suddenly goes quiet. And why? Because that’s the 
lowest power state – Feynman’s principle of least ac-
tion.

 So what turned out to be what was great about solid 

state green lasers? The Argon ion green lasers were 
big, and suddenly you get this thing that’s literally 
a little thing about the size of an iPhone – but why 
does that matter?

 Do you remember Brad Renton who did his PhD 
with us at Macquarie? So Brad had been working 
in medical devices. He looked at it straightaway and 
said “that’s an ophthalmic laser. That’s a replace-
ment”. I actually didn’t know about that application 
– I’d love to say I started out trying to make it but 
I had no idea what to do with it, which is very sci-
ence-driven!

C: How did people in the USA see Australia?  I’m just 
curious to know how did you find it when you first 
arrived and then when you came back? How were 
you perceived?

L: Living on the east coast of the United States, there 
were very few Australians in the late 80s. In fact, it 
took me a long time to meet one, so I was a pretty 
rare beast. People used to love my accent and found 
it quite amusing. But regarding our impact on the 
world, we were really seen as just interesting, fun 
people to be around.

 In Australian culture back then, it really mattered a 
lot what school you went to, what your family did. 
That’s kind of “old English style”. In the US, no-one 
cares really. Certainly what high school you went to 
is irrelevant. If you went to Stanford or Harvard or 
whatever maybe that matters or MIT but even that, 
I found in the innovation space, really doesn’t carry 
that much weight. It’s more about who you are and 
what you can do - and that is the great equaliser. I 
think it is still the case today.

 In the US, particularly in the Valley, scientists are 
very highly regarded just as they are here, but people 
don’t assume because you’re a scientist you can’t pos-
sibly run a business. That’s not an assumption there, 
but I think it is here.

 We still put people into pigeon holes, and I think the 
US went through that wonderful period of immi-
gration and diversity that taught them that, actually, 
you couldn’t make those assumptions about people. 
That’s why in the 80s, I was surprised to hear that 
were Fortune 500 CEOs who had PhDs in physics. 
It doesn’t surprise me now. It surprises me why we 

Larry demonstrating one of the first solid-state green 
lasers, which later replaced ion lasers, but took longer than 
expected to gain acceptance in the marketplace.
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don’t have more of them here in Australia.

C: So why did you apply for the CE job at CSIRO? It’s 
one thing running a small company, running a huge 
organisation like CSIRO is probably a bit different, 
so I’m just curious to know what intrigued you to 
put your hat in the ring?

L: It’s a very old idea, the idea of investing in science to 
gain an unfair advantage. Silicon Valley was founded 
on this concept, “tech” meant science well before the 
internet was created.

 Intel founded by scientists, Cisco founded by two 
professors, or even Pacific Biosciences, the company 
that built the first gene sequencing machine - were 
all  “science” projects. Those breakthroughs were still 
on a lab bench. Actually, they weren’t quite working 
on the lab bench when VCs invested in them. That’s 
a wonderful driver for science and impact from sci-
ence. So I think, for me, I’ve always believed we need 
that in Australia.  Now what kind of investors are 
willing to invest in that type of risk?

 One of the reasons we founded the first Silicon Val-
ley-based Aussie venture fund (Southern Cross Ven-
ture Capital) was to try and start that journey - start 
that shift. I realised after seven years that you couldn’t 
change the system in Australia without getting in it. 
You couldn’t do it from the outside.  It’s all fine to sit 
over there in your ivory tower in Silicon Valley and 
say what Australia should do. Unless you’re willing 
to commit, you really don’t have the right to say that, 
so that was the first thing.

 The second thing was looking at the system. Sili-
con Valley and Israel both happened because there 
was one cornerstone institution that was the seed. 
Interestingly, in both cases it was Intel. So I started 
scratching my head about 15 years ago with this con-
cept of how did Silicon Valley really start? If you look 
back, what was the first company you could really 
put your arms around that combined unbelievable 
science and business? I mean, my God, they got into 
quantum mechanics before even anyone knew what 
to do with quantum mechanics. They were the cor-
nerstone and the same as in Intel in ’82, with Haifa 
in Israel. So where’s the Intel in Australia? It could be 
Cochlear. Certainly, I think it’s an example. It could 
have been ResMed. But to me, having been a vaca-
tion student at CSIRO in ‘83 and ‘84, I knew it was 

obviously CSIRO as the exemplar of innovation.

C: So what you want to achieve? You said that to some 
extent you want CSIRO to be the place that makes 
Australia “zing” in translating research into making a 
difference, but what do you think success is?

L: For 20 years CSIRO has been shrinking. 20 years. 
I’d settle for stopping that. No, I’d love that. For sta-
bility. That’d be a big one.  And the other one would 
be never again for anyone in CSIRO to be asked by 
some “Smart Alec” in the audience at the end of a 
talk “What do we need CSIRO for?  What have you 
ever done for us?” I’d love for everyone to feel like 
“No, we know what you’ve done. We know what 
CSIRO is for”.

C: So if you met the Prime Minister in a lift, what 
would be your 13 second pitch?

L: Essentially, if you want to create an innovation eco-
system – to do innovation, not just invention – there 
is only one organisation that collaborates with every-
one on the basis of merit that has the capability and 
the track record to actually be that catalyst.

 I don’t think any other organisation in the country 
is better than CSIRO is at connecting great science 
with great impact. Now you know, depending on 
who you are and which Prime Minister you’re talk-
ing to, that can be pure economic impact, or it can 
be a massive societal benefit, or it can be an environ-
mental benefit. Cathy, that’s one of the big learnings 
for me.  The audience in Canberra varies a lot in 
what they’re really interested in. CSIRO is such a 
complex organisation that they need a lot of expo-
sure to CSIRO to understand what we really do.

 And those props! Oh, my God. So in Singapore, I 
put the bee with the backpack in the Prime Minis-
ter’s hand. He talked about it for almost 20 minutes. 
He talked about it, he passed it around the table to 
the CEO of Lockheed and the CEO of Temasek, 
and he talked about “Oh, this is an amazing organi-
sation. Let me tell you about CSIRO….” this is what 
he said. And I sat back and thought “oh, this is my 
elevator pitch”.

C: You’ve talked about CSIRO from a particular tech-
nology perspective but how you can engage the more 
the traditional sciences where it’s not necessarily a 
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straight line to a commercial investor. Say someone 
who works with our fly collection?

L: It really worried me seeing how deeply our blue-sky 
science investments had been cut in 2014. I mean 
less than $4 million for the national science agency. 
So I have been trying to figure out a way to grow that 
in the strategy - to free up funds from other things 
- to really put it into the next frontier. I don’t think 
you can steer science because if you do, you’ll lose 
the discovery - the serendipity of pure creation.

 So I’ll try and give you an example that answers that 
exact science example, or as close as I can anyway.  
I’m on the foundation for the Great Barrier Reef, and 
I’m really worried about it. So there’s whole bunch 
of things that we do for the reef dealing with land 
use, water run-off, Crown of Thorns starfish. But 
there’s something that we do in the collections that 
the fly collector does and that is mapping the DNA, 
3D imaging the physical specimens. So 3D, DNA, 
location, history and demographics that they’ve de-
veloped in the collections to DNA map those speci-
mens are being used to DNA map the coral.

 And why? Because there are certain species of cor-
al that are resilient to temperature shift and can, we 
can understand what that is and how to unlock it or 
switch it on so that more coral could be more resil-
ient.

C: So you’ve been CE for three years, so what are you 
proudest of?

L: Well, a couple of things. You know, everyone who 
comes here whether they’re doing science or whether 
they’re doing pay roll or billing or property, they’re 
proud of what they do because what we as a compa-
ny of people do really matters. It really makes a dif-
ference. Having delivered three years of growth has 
stabilised us & helps more our people feel pride in 
what they do every day.

 I’m also really proud that industry has started to re-
ally stand up, global and domestic industry alike, 
and say “Wow, CSIRO really is unique, they really 
do add value”. It’s shifted away from when I started; 
people would always tell me how hard CSIRO was 
to deal with. CSIRO is still hard to deal with but its 
“Cisco” hard not “Government” hard.

C: What’s your greatest frustration?

L:  I laugh when people compare us with big compa-
nies because I don’t know any big companies that are 
as diverse and complex as this organisation. We have 
so many stakeholders, so many markets and so many 
areas of science. Helping people outside CSIRO un-
derstand who we are and how we work is often a 
challenge.

C: You’re a Champion for Change for STEM and for 
women. So within CSIRO, you’ve got a real problem 
in that your Executive Team and your CSIRO Lead-
ership Team are both pretty low on women trained 
in STEM. So do you actually have an idea of how 
you’re going to crack that nut?

L: I wish I had an answer. Actually, I do have an answer, 
but I wish I had a solution because it is a massive 
problem. Gender Diversity is up over the past three 
years, 41% across the organisation, and up by 8% 
in science and 40% on my Executive team – but it’s 
not enough. Part of what we’re doing in CSIRO is 
to try to unpick the whole process of promotion and 
recruiting to change the emphasis away from “tra-
ditional leadership attributes”. For example, if I say 
leadership demeanour, what the hell does that even 
mean anyway?

 Who do you put in the room on the selection com-
mittee? Because that makes a difference, it just un-
consciously does. I think what’s interesting to me 
there’s been some positions where I had to go and 
twist the arm of a female candidate already in the or-
ganisation to apply for the role. In the conversations, 
which I’ve had three or four times, it’s been “Oh, 
I’m not ready yet. No, I just – I wouldn’t be good 
enough yet. I need a few more years.” I’m amazed by 
comparison to the men who applied who are overly 
confident.

 So we have to change that. According to our data, 
in the last two years, fewer women are applying, but 
when they apply, they have a higher success rate than 
men do. So the problem now is getting them to ap-
ply and really changing that part of the organisation.

C: Final question: how are you finding the role of CE of 
CSIRO?

L: It’s a big job, but it’s a “passion job”. It’s funny be-
cause it also doesn’t feel like any other job I’ve ever 
done. For example, I was walking out of our build-
ings at Clayton one night, and it was late on a Fri-
day, and I knew Melbourne Airport was going to be 
really horrible, and this young scientist came out of 
the lab.
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 She’d obviously been waiting. She said “hi”, and she 
was sort of shy and she said, “I’d really like to show 
you what I’m doing”. And I thought “oh God, not 
now”. But then I thought I couldn’t say no. So I 
went in and thought of all the other things I should 
be doing, but I sort of loved the fact that she’d been 
waiting just to catch me to show me what she did 
because she was so proud of it. And that’s why she 
was getting out of bed in the morning. After – and I 
must have spent, I don’t know, 30 minutes with her 
- I realised that that’s actually my job. That is actually 
the job I’m doing and, actually, that’s more my job in 
some cases than talking to the government, talking 
to customers, because you know that’s the spirit of 
who we are.

 So I guess that would be the thing if at the end of 
my term I can look back and have enhanced the 
spirit of who we are, if CSIRO staff feel even more 
proud than they did before  and even more relevant 
and recognise the importance of what they do, then 
that’ll be a big success for me.
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I don’t have a normal job. I am a marine geophysicist, 
and I head a group which provides scientific data sup-
port to Australia’s only Blue-water research vessel, RV 
Investigator. I’ve sailed to places as diverse as Antarc-
tica and Fiji, I’ve watched icebergs, whales, flying fish 
and spectacular sunsets, and I’ve sailed with a possum. 
Recently I was asked how much time I’ve spent at sea. 
When I added it up, I’ve spent more than two years of 
my life on the oceans. Not a lot if you’re a sailor, but it is 
if you’re a scientist. 

The path to my current career has not been convention-
al. I didn’t study higher maths or physics in high school; 
my interests leaned more towards biology and the arts. 
My high school years were in regional north Queensland, 
and I didn’t know that science was possible as a career, 
partly due to a lack of accessible role models. At the end 
of my high school years I wasn’t ready for further study 
so chose not to go to university. I had a passion for food, 
so two days after I finished high school I commenced an 
apprenticeship to become a chef. 

After many years of working as a chef, the urge to study 
science became uncontainable. Being interested in birds 
and ecology, I applied to a biology degree at universi-
ty, entering as a mature-age student. I loved it. I was a 
sponge and wanted to learn everything. Then one day, 
while taking the only geology subject my first university 
offered, someone handed me a copy of a new popular-ge-
ology magazine. In it was an article on two scientists who 
used the shock waves from earthquakes to image the 
Earth’s core-mantle boundary using seismic tomography 
(a technique originally developed for medical imaging). 
I’d always pictured the Earth’s core as a smooth ball, deep 

within the bowels of the Earth. But the images showed 
that it wasn’t. The core-mantle boundary has topogra-
phy. It has hills, it has valleys, and it’s possible to use 
soundwaves to prove that. This was an epiphany, and I 
said “I want to do that!”

There was one problem. The university at which I was 
studying didn’t do geophysics. It only had one geology 
subject. So I left the biology degree I’d spent two years 
pursuing, moved to Brisbane, changed universities, and 
commenced a geophysics degree at the University of 
Queensland. 

Commencing a geophysics degree required undertaking 
maths, physics and geology subjects. Without the re-
quired high-school level knowledge of maths and phys-
ics, there was a bit of a learning curve. I didn’t even have 
a clear idea of what physics was, but the possibility of 
playing with earthquake seismology was too cool to not 
try for. I worked really, really hard, and kept at it until it 
made sense. Two years in to my undergraduate degree, 
my then-partner took a job in the Blue Mountains so I 
transferred my degree to Macquarie University, under-
taking my final year and honours year there, focusing 
on seismology. Travelling from the Blue Mountains to 
university took 2-3 hours each way on the train, which 
gave me lots of time for study. Because I’d been intim-
idated by maths when I started university, I enrolled in 
advanced maths and physics classes and started doing the 
assigned problems on the train without the textbooks to 
help me out. I had gone from being someone who didn’t 
have a strong appreciation of maths or physics to some-
one who got straight As. There’s something to be said for 
a long commute!

Imaging the unreachable: using physics in 
support of multidisciplinary science
Tara Martin 
Research Group Leader, Scientific Data Systems 
CSIRO Oceans and Atmosphere, Castray Esplanade, Hobart, Tasmania, 7000.

This article summarises my career as a geophysicist, which I share to illustrate that a career in STEM 
doesn’t always follow the typical path. The physical sciences called me even though I did not study them 
in high school. Through a variety of roles I have applied my physics training to understand large-scale 
environmental problems, and work to ensure excellence in scientific infrastructure. This work has al-
lowed me to understand so many more branches of science than my own. I have been fortunate to enjoy 
many opportunities as a result of my career. 
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At Macquarie University I had the great fortune of 
studying under a geophysicist whose specialty was ma-
rine geophysics, looking at tectonics, which describe 
how the earth’s plates have moved through time. I was 
offered the opportunity of joining a voyage to Antarc-
tica for the fieldwork for my Honours Degree, to un-
dertake seismological studies of the sediments. There 
were very few opportunities for students to work at sea, 
and I jumped at this opportunity of a lifetime. Unfor-
tunately, three weeks before we were due to depart, the 
ship had a massive breakdown and the voyage was can-
celled. I was disappointed but with my initial goal of 
earthquake tomography in mind, moved on to develop 
an honours project undertaking seismic tomography of 
palaeochannel systems in mid-west NSW. I got to work 
in the field with a seismic source called a Vibroseis from 
Geoscience Australia and acquire data to my own exper-
imental design, then process and image the seismic data. 
Seismic surveying involves creating an acoustic signal (by 
striking a plate, vibrating the ground – even an earth-
quake can be a seismic source) and measuring the way 
that the earth convolutes that signal as it passes through 
it. Broadly, you can tell the distance you are from that 
source by determining the time it has taken to travel 
from source to receiver. You can also calculate the veloci-
ty at which the signal has travelled, which gives informa-
tion about the physical properties of the material it has 
travelled through. In this case, we used a survey design 
to turn two-dimensional seismic lines into a pseudo-3D 
tomographic model of a palaeochannel system.

Completing my Honours degree reinforced my desire 
to be an academic researcher. I commenced a Ph.D. 
candidature with what is now the EarthByte group at 
the University of Sydney, looking at the effect of move-
ment of the continental plates on the stress regime of the 
Earth’s crust, and the effect that had on the integrity of 
petroleum traps. You can’t see stress, you can only see the 
effect, called strain, if the stress takes a material past its 
point of failure so it breaks. Imagine bending a piece of 
paper: that’s stress. But if you bend it so far you tear it, 
the tear is because of strain. My approach to seeing the 
effects of stress in the past involved seismic interpreta-
tion to look at the reactivation of faults and numerical 
modelling to image the palaeo-stress field at different 
points in time. 

During the first year of my Ph.D., the opportunity to 
join the rescheduled Antarctic voyage from the previous 
year came up so I took a summer out and undertook that 
as a separate project. My first sea-voyage on a research 

vessel was to look at ocean-ice interactions around the 
Mertz Glacier. That voyage was instrumental in prov-
ing the role of Antarctic bottom-water in driving global 
climate so it was an exciting voyage to be involved in. 
Sailing the Southern Ocean, and indeed, Antarctica, 
isn’t for everyone. We went through massive wind-driven 
waves on the 9-day journey south, with the ship rolling 
so much you had to shower with one hand holding on. 
Commonwealth Bay, near where we were working, was 
described by Sir Douglas Mawson as “the windiest place 
in the world”, and I can tell you that he wasn’t exaggerat-
ing. Katabatic (gravity-driven) winds from the continent 
could reach 50-plus knots and make working on deck 
difficult and dangerous. And cold, although I can’t tell 
you how badly as the equations used to calculate wind 
chill blow up at those wind speeds. But I loved it. Work-
ing around the Mertz Glacier, seeing the massive walls of 
ice, and watching the myriad types of sea-ice form, along 
with imaging the sediments on the continental shelf and 
seeing the tale they told about glaciation and retreat in-
spired me and I was keen to find a way to do more. I 
didn’t see a clear path to how that could be achieved be-
cause at that time there were very limited opportunities 
for students to undertake marine geophysical voyages. 

Towards the end of my Ph.D., the opportunity arose to 
join the research group at Macquarie University as a ge-
odynamic modeller. There, I used numerical modelling 
and the first law of thermodynamics to link geochemical 
studies of zircons brought up by magma from the Earth’s 
mantle, and linked that to shear-wave seismic studies to 
make maps of the tectonothermal age of the lower crust 
– upper mantle, called the lithosphere. This is possible 
because the very old (greater than 2 million years) crust 
has a different density than younger crust, and you can 

Figure 1: Deploying a seismic streamer containing 
hydrophones on the German Research Vessel Sonne, (2003).
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predict these very subtle changes in density. It had taken 
many years, but I was now working on the seismic to-
mography that had made me fall in love with geophysics 
in the first place. I also continued to work on marine 
geophysics and tectonics, undertaking a voyage on a 
German research vessel (see Figure 1) Lecturing third-
year subjects in solid-earth and exploration geophysics 
made me realise that teaching was highly rewarding.

At the conclusion of my fellowship with Macquarie Uni-
versity, I saw that the British Antarctic Survey (BAS) was 
looking for a marine geophysicist. They were looking for 
a specialised skillset, which was a good match for mine, 
and it would give me the opportunity to work with my 

other passion, the Antarctic. I applied and moved to the 
UK, taking on a role which saw me use seismology and 
bathymetric mapping in a team which sought to un-
derstand the historic rate of retreat of Antarctic glaciers 
since the last ice age (see Figure 2). The Antarctic conti-
nental shelf is not like most continental shelves. Because 
of the weight of the ice on Antarctica, the continent is 
depressed. In most places, the continental shelf is highest 
at the shelf break and then slopes back to land. During 
the ice age, the glaciers advanced to the shelf edge and 
sea levels were lower, so the continental shelf was land. 
That left gouges in the continental shelf, the same as 
you’d see on the Canadian Shield or Scotland. As the ice 
retreated and sea levels rose, the gouges remained, as did 
moraines where the glaciers paused during retreat and 
left sediments at the glacier base. Many of these gouges 
have been ploughed up by icebergs since the ice age, but 
in areas too deep for icebergs to reach they are still there 
and tell a story about glacial retreat. This information 
was provided to glaciological modellers to constrain rates 
of retreat through time. The area we were focusing on 

was the Pine Island-Thwaites Glacier complex, which is 
the largest complex of glaciers in West Antarctica. The 
point was to understand the potential for glacier col-
lapse, as if that complex collapsed it could lead to the 
collapse of the West Antarctic Ice Sheet, with significant 
impact on sea level rise. 

Where seismic surveys involve initiation of a sound 
source and measuring its path through the ground to re-
ceivers, multibeam echosounders, the instruments used 
to map bathymetry, use the vibration of a piezo-ceram-
ic plate to generate a fan-shaped array of sonar beams, 
which reflect from the seafloor. With an understanding 
of the effect of changing water properties, it is possible to 
use the travel time of the sonar to develop high-resolu-
tion maps of the seafloor. Bathymetry is the underwater 
equivalent of topography on land, and the profession of 
using bathymetric mapping to make nautical charts is 
called hydrography.

While working for BAS I was fortunate to join a short 
voyage on the Royal Navy’s icebreaker, HMS Endurance. 
HMS Endurance was a hydrographic vessel in addition 
to being an icebreaker, and tasked partly to support 
BAS with field operations. BAS’s scientific icebreaker, 
RRS James Clark Ross, had a multibeam echosounder 
suited to deep water while HMS Endurance had one 
for shallow waters. One of my roles was to co-ordinate 
the scientific requests for hydrographic surveys in shal-
low water around the Antarctic Peninsula to feed into 
HMS Endurance’s tasking each year. That year I was in-

vited to join the vessel as it used bathymetry to search 
for a historic shipwreck, the Finnish-Swedish explorer 
Nordenskold’s Antarctic. We didn’t find the ship, but 
did image some cold seeps, probably caused by methane 

Figure 2: Taking time out to enjoy the view while surveying 
glacial retreat in Pine Island Bay, Antarctica (2008).

Figure 3: Operating the acoustic systems in the Operations 
Room of RV Investigator. Visible are multibeam 
echosounders and a marine gravity meter.
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bubbling through sediment. These can create important, 
though ephemeral, ecological communities. The vessel 
was working around James Ross Island, which was truly 
spectacular. In other years I joined a team who mapped 
the South Sandwich Islands, a chain of volcanoes created 
by the subduction of the Atlantic place under the Scotia 
plate, between the tips of the Antarctic Peninsula and 
the tip of South America. I had many memorable mo-
ments travelling with BAS. I’ve been in a plane escorted 
at wingtip by Tornado fighters, taking off from the Falk-
land Islands. I’ve skied on a glacier in Antarctica. I’ve 
watched whales surfing the bow wave of our ship, and 
had many happy holidays hiking in Chilean Patagonia. 

My time at BAS also provided me with the opportu-
nity to undertake outreach in science communication. 
BAS has a significant outreach program, on which I 
volunteered my time. I visited many schools and public 
events, talking about science and geophysics in the Ant-
arctic context, hoping to inspire school children with a 
passion for science. I started to think about how science 
depends on robust infrastructure. I was very happy at 
BAS and had no intention of leaving, but the next chap-
ter in my life was about to call me. 

I had started to hear on the grapevine that the CSIRO in 
Australia were planning to build a new ship and were go-
ing to want a team leader for their bathymetric mapping 
team. When I saw the position description, I became ex-
cited at the possibility of being involved in the building 
of a research vessel. It seemed a once-in-a-lifetime op-
portunity to give back to the Australian academic com-
munity, even if it meant giving up working in Antarc-
tica. I moved to Hobart in 2010, undertaking scientific 
support first on CSIRO’s former research vessel Southern 
Surveyor, then joining the Investigator from its scientific 
sea trials in Singapore, bringing the vessel to Australia 
and commissioning the geophysical systems. RV Inves-
tigator is an amazing vessel. It is owned and operated by 
the Marine National Facility, which itself is owned and 
operated by CSIRO on behalf of the Australian nation. 
It has a world-class suite of geophysical instrumenta-
tion, which measure the environment from the hull of 
the vessel to hundreds of meters below the sea floor. We 
have sonars which look at the biomass or gas bubbles 
in the water column, two multibeam echosounders for 
mapping bathymetry in shallow and deep water, a sonar 
which looks into the shallow sub-seafloor, and instru-
ments which measure the gravity and magnetic fields of 
the environment (see Figure 3). The ship is capable of 
undertaking seismic surveys and we are about to procure 

a seismic acquisition system. My early studies and phys-
ics training are essential to ensure that the instruments 
are used to their best effect. Sea time on the vessel is 
awarded to scientists from Australian institutions and 
their international collaborators through a competitive 
peer-reviewed process, and by the time scientists sail on 
the vessel they have been planning for two years or more. 
In addition to ensuring that the scientific objectives on 
each voyage are met, we undertake a program of baseline 
survey around Australia. This information is provided to 
researchers for studies, and institutions such as the Aus-
tralian Hydrographic Office and Geoscience Australia, 
to be used for nautical charting and resource manage-
ment purposes. We also undertake research into devel-
oping new and novel techniques to process, visualise and 
interpret geophysical data to increase our understanding 
of an environment which is difficult to access. Investiga-
tor is designed to work in all Australian waters, from the 
equator to the ice edge, and I have now visited Antarc-
tica twice while working on the ship, so I didn’t give up 
sailing to Antarctica to be involved with it after all.

I feel that, thanks in part to my studies in physics, my 
career has come full-circle. I now dedicate my career to 
ensuring that the infrastructure for marine science sup-
ports scientific excellence, and creates opportunities for 
students that were rarer when I commenced my degree. 
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effects of tectonic stresses on oil traps, how the age of 
the earth’s mantle influences the location of mineral 
deposits, natural hazards from submarine volcanic ash 
deposits, constraining rates of glacial retreat in Antarctica, 
techniques for imaging water column information from 
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Report on the 29th IUPAP General Assembly 
Deb Kane  
Department of Physics and Astronomy, Macquarie University, NSW 2109, Australia

The International Union of Pure and Applied Physics was formed in 1922 with the vision and knowledge 
that physics is international and a Union of nations facilitating cooperation and communication among 
their physicists was an excellent governance structure to advance this reality. The General Assembly that 
takes place every three years is where the activities of IUPAP get publically reported, where the mem-
bership of IUPAP Commissions is refreshed, and where priorities for future actions and developments 
are determined and embodied in the Resolutions. Excerpts from the GA and its Resolutions that are of 
importance to all in the Australian physics community are reported. 

The 29th General Assembly (GA) of the International 
Union of Pure and Applied Physics (IUPAP) was held 
in the Rectory of the lush, green campus of the Univer-
sity of Sao Paulo (USP), Sao Paulo, Brazil, October 10-
13, 2017 (see Figure 1). It was preceded by the IUPAP 
Council and Commission Chairs meeting (8-10 Octo-
ber) and held in parallel with a Workshop on new chal-
lenges in Physics as detailed in the program flyer repro-
duced in Appendix A. The local organisation of the GA 
was led by co-Chairs  Professor Vanderlei Bagnato (USP 
Sao Carlos and Chair of C2 - Commission on Symbols, 
Units, Nomenclature, Atomic Masses and Fundamental 
Constants), and Professor Alinka Lépine-Szily (USP Sao 
Paulo and Chair of C12 - Nuclear Physics).  Deb Kane 
visited both their institutions (see Figure 2) ahead of the 
start of the GA.

In the lead up to the 29th GA, President (2015-2017), 
Professor Bruce McKellar, wrote about “IUPAP and 

You” in Physics Today [1]. It was a timely reminder of 
IUPAP’s emphasis on “upholding the free circulation 
of scientists” and its mission “to assist in the worldwide 
development of physics, to foster international coopera-
tion in physics, and to help in the application of physics 
toward solving problems of concern to humanity” [2]. 
The business of the 29th GA covered all these issues and 
more.

Australia is one of the 60 member nations of IUPAP 
having joined as the 17th member nation in 1925. It has 
4 shares which is linked to an expected number of mem-
bers on the 18 scientific commissions of IUPAP. Austral-
ian representation on the commissions that are just com-
ing to an end, and those that begin January 1 2018 are 
listed in Appendix B. In the latter a full list of the com-
missions [3] is given so that readers can see the overall 
profile of sub-disciplines represented at IUPAP and how 
Australia targets membership on commissions in which 

Figure 1: USP Rectory. Photos Deb Kane
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we have strong national research activity. However, it is 
not possible to target all such topics with our current 
share budget. The US and Russia have a share-holding 
that can lead to representation on all commissions. IU-
PAP commissions can be retired and new ones created 
as the profile of physics activity in the world changes 
over time. The role description for members and office 
bearers of commissions is detailed at [4]. An example of 
the report of a commission to a General Assembly (GA) 
can be seen in the report of C17: Laser Physics and Pho-
tonics, to the 29th GA [5]. Special project work, such as 
evaluating the need for, and role of new commissions; 
women in physics; and, considerations around large 
scale research infrastructure for physics; are mostly ad-
vanced by the working groups of IUPAP [6]. The GA is 
where the broader physics community, as represented by 
national delegations, elects the membership of the com-
missions for the next triennium and passes resolutions 
to inform and govern the work of the Council, Com-
missions and Working Groups for the next Triennium. 
It is also an opportunity for the Chairs and Executives of 
a large number of the Physical Societies of the world to 
network and cooperate through inclusion on National 
Delegations. 

The Australian Academy of Science, through the Na-
tional Committee for Physics (NCP) and in liaison with 
the Australian Institute of Physics, nominates people to 
be members and office bearers of IUPAP Commissions, 
and also finalises the Australian delegation to the GA. In 
2017 Australia was represented by Prof Deb Kane, NCP 
member, Chair of C17; Marion Burgess, Past President 
of Affiliated Commission 3, the International Commis-
sion on Acoustics; and Prof Jan de Gier, Associate mem-
ber of C3 – Statistical Physics (see Figure 3). 

There is a large agenda for a GA. This and the papers 
linked to it are public documents via the IUPAP web-
site. The papers for the 29th GA are uploaded at [7]. The 
resolutions range from supporting working towards 1% 
of GDP being invested in science and technology in each 
of the 54 African nations, explaining the negative effects 
of almost halving the research budget for Science and 
Technology in Brazil,  through to endorsing creation of 
a Neutrino Panel as a combined effort under the super-
vision of the C4, C11 and C12 Commissions together 
with the WG1, WG9 and WG10 Working Groups. The 
C11 Commission will take the role as the coordinating 
Commission of the action. The suggested mission of the 
Neutrino Panel is: 

‘to promote international cooperation in the development 
of an experimental program to study the properties of neu-
trinos and to promote international collaboration in the 
development of future neutrino experiments to establish the 
properties of neutrinos.’  Here-in, a few items are high-
lighted for information and interest. 

ICSU/ISSC (Resolution 12)
The international movement to merge the International 
Council for Science (ICSU) and the International Social 
Science Council, primarily to facilitate cooperation 
between the Sciences and Social Science to advance the 
implementation of science-based solutions to the world’s 

Figure 2: Left: Institute of Physics, USP. Photo Jorge Maruta/Jornal da USP. Right: Institute of Physics Sao Carlos. Photo 
Marcos Santos/USP Images. 

Figure 3: Australian delegation to the 29th IUPAP GA. Left 
to right: Marion Burgess, Jan de Gier, and Deb Kane. Photo 
Maitri Bobba
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main problems, was on the agenda of the GA’s of all the 
member Unions of ICSU and ISSC for their decision 
on whether to merge. This was in the lead up to the 
joint GA of ICSU and ISSC to make a decision on the 
merger. This item had been under discussion within 
IUPAP and its commissions for more than a year and the 
decision to vote for the merger was straightforward after 
the main arguments were represented (GA Resolution 
#12 [8]). Subsequently the merger was approved and the 
International Science Council will come into existence 
in 2018 [9]. 

Women in Physics (Resolution 6)
Working group (WG) 5 is the Women in Physics WG. 
IUPAP continues to support efforts to improve gender 
equity and diversity in physics. Commissions were 
instructed to target having at least 4 women members 
on the approved slates for 2018-2020. This was met by 
most commissions. C12- Nuclear Physics was a stand 
out in achieving a 50% women membership (7).

IUPAP supports the International Conference on 
Women in Physics. The 6th ICWIP took place in Bir-
mingham, UK, in July 2017 [10]. Resolutions from the 
ICWIP inform those drafted and discussed at the GA.  
Resolution #6 continues WG5 until 2023 and gives 
support to the 7th ICWIP. It also resolved that IUPAP 
supported conferences are encouraged “to have a session 
for all participants on diversity and inclusion in Phys-
ics, together with IUPAP values”; and “to encourage 
IUPAP-sponsored conferences to include more female 
plenary speakers, and asks that the number of male and 
female plenary and invited speakers at the conference 
be reported in the conference report to IUPAP”. These 
resolutions with respect to diversity in conference partic-
ipants, invited and plenary speakers are worthy of imple-
mentations in all physics related conferences. 

New Working Groups
The information on the new working groups below 
is quoted directly from the Resolutions [10]. Our 
community is encouraged to give strategic consideration 
to whether it, through the AAS liaising with the AIP, 
should be pushing to have members on these working 
groups or whether it will wait to see if anyone is pulled in.

Resolution 8: Working Group 15, Soft Matter  
Having received the report of the Interim Working 
Group on Soft Matter Physics (Interim WG15) the 29th 
General Assembly RESOLVED to establish the Working 
Group on Soft Matter Physics, WG15, with the mandate: 

1. To organize or assist in the organization of an In-
ternational Conference “Soft Matter Around the 
World” which rotates every 3 years to each geo-
graphic region (Europe, Africa, the Americas, and 
Asia-Pacific). 

2. To coordinate soft-matter-related regional, national 
& local conferences, meetings & workshops 

3. To coordinate soft matter education, such as summer 
and winter schools and short courses and help or-
ganize them if a need appears 

4. To promote soft matter research through informa-
tion exchange, publicity, prizes, publications, etc. 

5. To strengthen the connections between academic 
and industrial soft matter research and development 
through outreach events, short courses, etc. 

6. To advise the 30th General Assembly in 2022 on the 
best way to ensure that IUPAP continues to nurture 
soft matter physics. 

The 29th General Assembly delegates to the Executive 
Council the authority to approve the membership of the 
Working Group on Soft Matter Physics. The term of 
the Working group in the first instance shall be until the 
30th General Assembly

Resolution 13: To establish a Working Group 
on Physics and Industry 
The mission of IUPAP is to assist in the worldwide 
development of physics, to foster international cooperation 
in physics, and to help in the application of physics toward 
solving problems of concern to humanity. 

It is becoming clear that, without good connections 
with the majority of physicists, who work in industry 
and on the applications of physics, IUPAP is ham-
pered in achieving this mission. While IUPAP has al-
ways professed that it works for “pure and applied 
physics” structurally many of the IUPAP members are 
societies and academies which do not have strong con-
nections with their local industries or with their local 
industrial physicists. That may be the underlying rea-
son why, in spite of many attempts to improve the IU-
PAP connections with Industrial physicists and with 
physics industries, very little progress has been made. 

Council recommends that IUPAP estab-
lish a Working Group on Physics and Industry 
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This working group will be charged to report to the 
30th General Assembly with recommendations on how 
IUPAP can strengthen its connections with physicists 
working in industry, and with industries which make 
strong use of physics to develop and deliver their prod-
ucts. 

It will consider, among other options, 

1. The possibility of creating a Commission on Physics 
in Industry. 

2. The continuation of the Working Group on Physics 
in Industry with a specific mandate. 

3. Identifying particular commissions and working 
groups which would benefit from close involvement 
with industry, and guiding that involvement. 

4. Identifying particular tasks undertaken by IUPAP 
which would benefit from close involvement with 
industry, and guiding that involvement. 

5. How physics industries may be closely connected to 
IUPAP, for example through a corporate member-
ship structure. 

The Executive Council will receive reports from the 
Working Group on Physics in Industry in 2018 and 
2019 and it is requested that the General Assembly 
authorises the Executive Council to act on recommen-
dations in those reports except for recommendations 
which prolong the Working Group, transform it to a 
Commission, or change the membership structure of 
IUPAP. 

The 29th General Assembly RESOLVED 

1. To establish a Working Group on Physics in Industry 
to serve until the close of the 30th General Assembly 

2. To charge the Working Group on Physics in Industry 
to report to the 30th General Assembly with recom-
mendations on how IUPAP can strengthen its con-
nections with physicists working in industry, and 
with industries which make strong use of physics to 
develop and deliver their products. 

3. To delegate to the Executive Council the responsibil-
ity of appointing the Chair and the members of the 
Working Group on Physics in Industry. 

Resolution 14: To establish a Working Group 
on the Centenary of IUPAP  
The 29th General Assembly RESOLVED 

1. To establish a Working Group on the Centenary of 
IUPAP to serve until the close of the 31st General 
Assembly.

2. To charge the Working Group on the Centenary of 
IUPAP to advise Council and the 30th General As-
sembly on how to commemorate and celebrate the 
centenary of the creation of IUPAP in 2022 and the 
centenary of the first General Assembly in 2023. 

3. To delegate to the Executive Council the responsibil-
ity of appointing the Chair and the members of the 
Working Group on the Centenary of IUPAP. 

Redefinition of SI (Resolution 16)
“The 29th General Assembly RESOLVED that the 
International Union of Pure and Applied Physics 
strongly supports the proposed revision of the 
International System of Units (Système International 
d’Unités, the SI) in which the current definitions of 
four of the base units of the SI will be replaced with 
definitions involving the specification of fixed and exact 
values of four of the fundamental constants of nature. 
Specifically, the current definitions of the kilogram, the 
ampere, the kelvin, and the mole will be replaced with 
definitions that fix the values of the Planck constant, the 
elementary electric charge, the Boltzmann constant, and 
the Avogadro constant. IUPAP supports the institution 
of the redefined SI on the timescale recommended by the 
Consultative Committee on Units (CCU) so that it takes 
official effect on World Metrology Day, 20 May 2019.”

All physicists, and especially those involved in the learn-
ing and teaching of physics, need to be aware of these 
impending changes. The rationale and planning is doc-
umented on the webpage of the Bureau International 
de Poids et Mesures [11]. It is also an opportunity for 
IUPAP to remind the world of the leading role it plays 
in governing fundamental constants and units through 
C2 - Commission on Symbols, Units, Nomenclature, 
Atomic Masses and Fundamental Constants (SUNA-
MCO). Physics textbooks used to reference the IUPAP 
redbook [12] but this practice has dropped away. 
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The International Year of Basic Science for 
Development (Resolution 11)
“The 29th General Assembly RESOLVED to pursue 
and strongly support the plan to establish 2022 as the 
International Year of Basic Sciences for Development, 
along the guidelines outlined in the document 16.2 
IYBSD” [13]

If this international year is approved it can also be an 
opportunity for the physics community to connect with 
the UN Sustainable Development Goals [14]. A collab-
oration between the United Nations Sustainable Devel-
opment Solutions Network and Australasian Campuses 
Towards Sustainability has released a guide for universi-
ties on ways they can contribute. [15]. 

The parallel Workshop  (program in Appendix A) in-
volved high profile guest speakers and all the Commis-
sion Chairs were invited to speak on their own research 
and/or topical physics within their commission. We are 
advised the video recording of these presentations will 
be available when editing etc is completed. Following 
on from the “highlights” in the Commission of Laser 
Physics and Photonics I spoke mostly about photonics 
relevant aspects of LIGO and aLIGO (supported by the 
generous sharing of some excellent slides by scientists 
in the LIGO Science Collaboration [16]) which un-
derpinned the Nobel Prize winning detection of grav-
itational waves. I spoke briefly about some of my own 
research as an example of table top physics, with a re-
minder to the physics community that “smaller” scale 
physics is important. Sustaining it is one of the challeng-
es of physics I would posit. There was a lot of positive 
feedback about the workshop. Many would like to see 
this become a regular part of the GA but it will be up 
to the Council and Commission Chairs meetings to de-

termine whether the organisers of the next GA will be 
required to include this in the format for the 30th GA in 
2020, and beyond. Such presentations from each com-
mission area at the GA does achieve the communication 
across sub-disciplines which reminds everyone that it is 
the totality of physics that IUPAP represents. It is also 
good for the local audience (and beyond if recording is 
done). The enthusiasm of the largely student audience 
for Prof Bill Phillips’ public lecture was a special experi-
ence for every physicist present (see Figure 5). 

Figure 4: Group photo of the attendees at the 29th General Assembly of IUPAP. Photos https://www.flickr.com/
photos/132880624@N02/sets/72157686327091792/

Figure 5: Prof 
Bill Phillips, 
Nobel Laureate 
in physics 1997, 
enthralled a 
packed lecture 
theatre with  
“Time, Einstein 
and the coolest 
stuff in the 
Universe”.
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General Topics and Speakers

Workshop - IUPAPWorkshop - IUPAP
(International Union for Pure and Applied Physics)

10-13 October 2017- University of São Paulo, São Paulo - Brazil

New Challenges in Pure and Applied Physics

Special Guests

Do not miss this opportunity to discuss new challenges in many areas of Physics.
Venue: University of São Paulo - SP - Brazil (Biblioteca Brasiliana).
Free attendance (registration is required)

Supported by

W. Phillips D. Wineland

R. Kaiser M. Raizen

Registration and Information: http://www.ifsc.usp.br/iupap2017/
or eventosoptica@ifsc.usp.br

Organizers

Vanderlei Bagnato
Alinka Lépine-Szily

Astrophysics
Astroparticle physics
Atomic, Molecular & Optical Physics
Biological Physics
Computational Physics
Gender in Physics
Fundamental Constants and Units
Laser Physics & Photonics
Low Temperature Physics
Magnetism
Mathematical Physics
Nuclear Physics
Particle & Fields
Physics Education
Physics for Development
Plasma Physics
Semiconductors
Statistical Physics
Structure & Dynamics

Grazina Tautvaisiene (Lithuania)
Sunil Gupta (India)
Toshiyuki Azuma (Japan)
Aihua Xie (USA)
HaiQing Lin (China-Beijing)
Igle Gledhill (South Africa)
Peter J. Mohr (USA)
Deborah  Kane ( Australia)
John Saunders (England)
Xiao-Feng Jin (China-Beijing)
Manfred Salmhofer (Germany)
Robert Tribble (USA)
Juan Fuster ( Spain)
Hideo Nitta (Japan)
Sandro Scandolo (Italy)
Minh Quang Tran (Switzerland)
Belita Koiller (Brazil)
Itamar Procaccia (Israel)
J. Raynien Kwo (China-Taipei)

The General Assembly of the International Union of Pure and Applied Physics (IUPAP) will be
held for the first time in her history in Latin America. In conjunction with this event,
a special workshop will be organized to discuss the new challenges in many areas of
Physics. World leaders in physics and leaders of IUPAP commissions will provide overall
perspective in their respective fields and areas. Some of the special guests are: W. Phillips
(Nobel Prize 1997), D. Wineland (Nobel Prize 2012); Robin Kaiser (France), Mark Raizen (USA).
The workshop is an excellent opportunity to follow the progress in major fields of physics.
This event is therefore highly recommended for all students and researchers in Physics.

Appendix A : Workshop Program Flyer
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Appendix B 
IUPAP 2015-2017 Commission members from 
Australia 
C2: Commission on Symbols, Units, Nomenclature,  
 Atomic Masses and Fundamental Constants, Prof  
 Andre Luiten, University of Adelaide 
C10:  Structure and Dynamics of Condensed Matter,  
 Prof Rob Robinson, Australian Nuclear Science  
 & Technology Organisation (ANSTO) 
C11:  Particles and Fields, Prof Raymond Volkas,   
 School of Physics, University of Melbourne 
C12:  Nuclear Physics, Prof Mahananda Dasgupta,  
 Department of Nuclear Physics, Australian  
 National University  
C15:  Atomic, Molecular, and Optical Physics, Prof  
 Peter Drummond, Centre for Atom Optics and  
 Ultrafast Spectroscopy, Swinburne University of  
 Technology  
C17:  Laser Physics and Photonics, Prof Deb   
 Kane (Chair), Dept. of Physics and Astronomy,  
 Macquarie University

Commissions also appoint AssociateMembers to make 
specific contributions to their business. Prof Jan de Gier, 
ARC Centre of Excellence for Mathematical and Statisti-
cal Frontiers,The University of Melbourne served on C3: 
Statistical Physics and Prof Manju Sharma, The University 
of Sydney and Assoc. Prof Alex Mazzolini, Swinburne Uni-
versity of Technology serve on C14: Physics Education

IUPAP 2018-2020 Commission members from 
Australia  
C11:  Particles and Fields, Prof Raymond Volkas, School  
 of Physics, University of Melbourne 
C12:  Nuclear Physics, Prof Mahananda Dasgupta, Dept.  
 of Nuclear Physics, Australian National University  
C14:  Physics Education Prof Manju Sharma,  
 The University of Sydney 
C15:  Atomic, Molecular, and Optical Physics, Prof Igor  
 Bray, Curtin University 
C17:  Laser Physics and Photonics, Prof Andre Luiten,  
 University of Adelaide 
C18:  Mathematical Physics, Prof Jan de Gier, ARC   
 Centre of Excellence for Mathematical and  
 Statistical Frontiers, The University of Melbourne  
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BOOK REVIEWS
Problem Book 
in Relativity and 
Gravitation
by Alan P. Lightman, William 
H. Press, Richard H. Price and 
Saul A. Teukolsky. Princeton 
University Press, 2017
Paperback, 616 pages
ISBN: 9780691177786

Reviewed by Dr Sam 
Drake, University of 
Adelaide

This book is for those lecturing relativity who would like 
to have a good set of problems to choose from for exams, 
assignments and quizzes. Having the solutions included 
ensures that you don’t have to suffer the embarrassment 
of students pointing out your errors. It is a very handy 
resource for lecturers, but I doubt that many other peo-
ple will benefit from reading it. 

The book is divided into two parts “PROBLEMS” and 
“SOLUTIONS”, each part has 21 chapters devoted to 
specific topics in relativity. There are 123 pages of ques-
tions and 433 pages of solutions. Each chapter begins 
with a very brief description of the topic, typical one or 
two pages. Although the descriptions are brief I found 
them a useful summary of the key concepts and equa-
tions. For example, chapter 7 on Covariant Differenti-
ation and Geodesic Curves reminds the reader that the 
Christoffel symbols aren’t tensors despite the raised and 
lowered indices. The last chapter is titled “Miscellane-
ous”, which is not at all helpful. It deals with variational-
ly techniques, shells of matter, and spinors. I think these 
problems could have been absorbed into the relevant 
chapters.

The book was first published in 1975, and it looks like 
it. It clearly hasn’t been typeset with LaTeX and there 
are very few diagrams. The copyright information at the 
start of the book states that it was first published in 1975 
and renewed in 2003. I would be hard pressed to find 
anything in the book that suggests changes were made 
after 1975. There aren’t any problems related to Global 
Satellite Navigation Systems, Dark Matter, Dark Energy 

or Cosmic Inflation, so as far as I can tell no problems 
we added after 1975. The index is quite comprehensive, 
you can find the problem on perihelion advance of Mer-
cury by looking up perihelion, but you won’t find any-
thing under Mercury.

There is a NOTATION section at the start of the book 
that is clear, comprehensive and, as far as I can tell,  
consistent. This is very important in a book like this, 
which you will probably be reading out of chapter or-
der. Everybody has their own conventions and I’m no 
different, I once almost got into a physical fight with 
someone about whether you should put bars on indices,  
e.g. v α̅  = Λ α̅  αv

α; I’m a fan, he wasn’t. Four-momentum 
is denoted by either p or P and pressure is denoted by 
either p or P, i.e. momentum is bold, but pressure isn’t. 
I’m not sure why they didn’t use lower case for mo-
mentum and upper case for pressure but that’s my only 
notational beef. I didn’t notice any deviations from the 
notation given in the book’s front matter in either the 
questions or the solutions. 

Overall, I think the book is a good resource for lecturers 
in relativity. Personally, I won’t set the problems exactly as 
they are given in the book verbatim because I find them 
too sparse on detail. For example, problem 6.1 (a) is:

Prove that the 2-dimensional metric space described by 
ds2 = dv2– v2du2

is just the flat 2-dimensional Minkowski space usually 
described by 
         ds2 = dx2– dt2 ...

I would at least tell students that they need to make the 
coordinate transformations x = v cosh u and t = v sinh 
u and motivate these transformations by considering 
a constantly accelerated observer. The solution to this 
problem contains all the information one needs so it is 
easy to recast the problem in a way that I think is more 
suitable. 

Finally it is worth noting that the book contains all 
the classic problems like the Mossbauer effect, deflec-
tion of light by stars, the perihelion advance of Mercu-
ry and many more so it is a good reference to have on  
your shelf. 
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Modern Atomic 
Physics
by Vasant Natarajan
CRC Press, 2015
Hardback, 440 pages
ISBN: 978-1482242034

Reviewed in ebook form by 
Emeritus Professor Jim Wil-
liams, University of Western 
Australia

Each author and every read-
er brings a unique perspec-
tive reflecting their expe-

riences and education. Vasant Natarajan’s view of modern 
atomic physics brings the international standards of the pres-
tigious Indian Institute of Science (IISc), Bangalore, where 
he is a Professor in the Physics Department.  After graduat-
ing from IIT Madras and PhD from MIT Massachusetts, his 
experience expanded with applications of atomic physics at 
AT&T Bell Labs New Jersey.  Since 1996 at IISc, his research 
has explored leading edges of physics, for example of quan-
tum optics, laser cooling and trapping of atoms and tests of 
time-reversal symmetry. 

Natarajan displays his wide experience, deep understanding 
and innate teaching experience, particularly in the engaging 
45 pages of Appendices. Read them first! The rapporteur dis-
cussion alone justifies the price of the book. Perhaps only in 
the Proceedings of the Solvay Conference on Physics (see 25th 
edited by David Gross on The Theory of the Quantum World) 
are such lively and thought provoking views appearing in 
print in a single place! With that style Natarajan ventures 
further than most books with illuminating discussion of key 
fundamentals.  For example, “What is a photon?” What are 
light quanta?  How well do we understand nature when the 
anomalous magnetic moment of the electron continues to be 
verified with an improving accuracy of more than 12 digits? 
Why is it that light as a propagating disturbance of an elec-
tromagnetic field can be associated with non-local processes 
of emission and absorption that remain coupled, no matter 
how far apart they are? And, almost in the same breath, how 
can an electron-positron (particle-antiparticle) pair be creat-
ed from a single photon? The text transmits the excitement 
of the discoveries and explanations of physics, why quantum 
mechanics makes sense, why it works and is hard to modify, 
and how incompatible descriptions lead to paradoxes.

But now, back to the expected fundamentals. Much of our 
understanding of atomic and quantum physics in the last 30 
years has emerged and grown from research using photons, 
electrons, ions and atoms and their interactions with a basic 

quantum mechanical framework and associated classical ide-
as. The book develops concepts and sufficient theoretical ne-
cessities on which to build a coherent foundation of modern 
research and its applications. Fundamental topics include, 
for example, the spontaneous emission of radiation, stimu-
lated transitions, the physics and applications of resonance 
fluorescence, coherence, cooling and trapping of charged and 
neutral particles, and atomic beam magnetic resonance ex-
periments. 

The 1949 separated oscillatory fields technique and its dis-
coveries, for which Ramsey won the 1990 Nobel Prize, is well 
presented and is inspirational. What happened during those 
intervening 40 years? Modern spectroscopy of atoms devel-
oped from concepts of “perturbation and observation” with 
precision and accuracy and their pursuit into the spatial and 
temporal regions of quantum phenomena with superposi-
tion of correlated phenomena! The spatial dimensions extend 
from inner shell to highly excited Rydberg states and tempo-
ral regions from atto- to micro-seconds. Measurements with 
the highest possible precision are discussed, for example as 
in atomic clocks with Cs beam time standard instrumenta-
tion and for gravity wave detection. Reading the Appendices 
again during some of the chapters reinforces the joy, excite-
ment and pursuit of great ideas. A few journal references 
would strengthen the wider application of essential aspects 
for a teaching text. 

The presentation of quantum spin effects evolves with illus-
trative numerical problems with worked answers, as used ex-
tensively throughout the book. The technique for inverting a 
spin population by sweeping an atomic system through res-
onance is fun experimentally and is envisaged with the usual 
frequency scan of an oscillating field varying with time. The 
approach gives the qualitative argument and then offers con-
firmation with an analytic quantum result that is shown to be 
qualitatively simple in a rotating coordinate system. The solu-
tion is of general interest because this physical situation arises 
frequently, for example in inelastic scattering with Jahn-Teller 
curve crossing. 

Both optical pumping and level crossing offer, with high 
sensitivity, ways to “tag” levels of a complicated system, sim-
plifying the spectrum obtained when sweeping the other 
frequency. Mention must also be made of the treatment of 
coherence in localized ensembles where the coupling of the 
radiation is sensitive to superpositions of eigenstates with a 
definite relative phase and is observable.  The spontaneously 
developed coherence of the radiators can result in departure 
of the radiation from a simple sum of intensities of the spon-
taneous radiation patterns of the individual systems, such as 
superfluorescence.
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Thankfully, the ebook functionalities for what was an enjoy-
able  learning experience overcame some habitual preferences 
for a paper book The advantages of this ebook with computer 
searching, data analysis and multiscreen display with figures 
as required, were very good but the acquired habit of ‘take- 
anywhere-anytime’  paper copy needs to be also available.  
The simultaneous display of selected figures (84) by chap-
ters (10) on multi screens beside the text and scanning ei-
ther to locate the best representation of an idea, for example, 
were useful to assist initial learning. The ebook presentation 
engages the reader, occasionally in a way that suggested the 
presence of a raconteur and tutor!  

However, much improvement in presentation is needed in 
some places.  Hearing “Microsoft Ann or Sam” reading with-
out expression was boring and not functional when mathe-
matical symbols and equations were muted; it was necessary 
to view the text. Both author and publisher need to make 
improvements for a good learning experience.

This book fulfills the need for a modern presentation on 
modern atomic physics for very good undergraduate and 
commencing postgraduate students. A thorough background 
then would include complementary learning of the theoreti-
cal basics as found in J J Sakurai, Modern Quantum Mechan-
ics, and in John S Townsend (First Ed), A Modern Approach to 
Quantum Mechanics. Corresponding experimental approach-
es of the consequences in atomic physics, may be found in 
the two volume book, Modern Atomic Physics (1) Fundamen-
tal Principles and (2) Quantum Theory and its Applications, 
by B Cagnac and J C Pebay-Peyroula (1971). Even though 
translated into English in 1975 with a detailed 600 pages, 
the basics are excellent and complement Natarajan. Volume 
1 describes experiments and the development of associated 
quantum ideas and provides appropriate emphasis on angu-
lar momentum and its importance in quantum mechanics. 
Volume II expands ideas and explanations using quantum 
mechanics. 

Natarajan concludes his book, and the 45 page appendix, 
with a personal anecdote of hearing a Nobel Prize winner’s 
speech which supported the freedom, while employed, to 
play with the latest toys and gadgets in a physics lab and, that 
he, Natarajan, enjoyed similar experimental encouragement. 
This reviewer, with previous similar freedom, associates the 
book with support for individual research enquiry and has 
a lingering memory for a good teaching and learning expe-
rience.

Academy of  
Science Awards – 
call for nominations
The following honorific awards by 
the Australian Academy of Science 
for 2019 are open for nomination. 
Nominations close 1 May 2018; 
further details are available on the 
AAS website: www.science.org.au.

Pawsey Medal, the 
purpose of this award is 
to recognise outstanding 
research in physics by 
scientists up to 10 years 
post-PhD in the calendar 
year of nomination, 
except in the case of 
significant interruptions 
to a research career.

Thomas Rankin Lyle 
Medal, the purpose 
of the medal is to 
recognise outstanding 
achievement by a 
scientist in Australia for 
research in mathematics 
or physics.

Nancy Mills Medal for 
Women in Science.This 
award is open to female 
mid-career researchers, 
eight to fifteen years 
post-PhD in the calendar 
year of nomination 
except in the case of 
significant interruptions 
to a research career, in 
any branch of the natural 
sciences. Recipients 
will have established 
an independent 
research program 
and demonstrated 
exceptional leadership.
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Antarctic Explorer & Physicist  Dr Neville (“Nod”) Parsons 1926-2017

Dr Neville (Nod) Parsons, 
Antarctic expeditioner 
and cosmic ray physicist 
for whom Mt Parsons, 
a prominent peak in 
the David Range of the 
Australian Antarctic 
Territory is named, died 
on December 30 2017 
in Hobart aged 91. An 
image of Mt Parsons 
is featured in a series 
of Antarctic postage 
stamps issued by 
Australia Post in 2013 
(see below).

Not many physicists 
have lent their names 

to mountain peaks as he did, following his exploration in 1956 
of the Masson, Casey and David mountain ranges with an 
Australian National Antarctic Research Expedition party from 
Mawson station led by Antarctic explorer John Béchervaise. 
Parsons and Béchervaise were both awarded Imperial Polar 
Medals for their Antarctic work.

Neville Parsons was the founding ANARE member and co-leader 
with Dr Geoff Fenton of the Hobart-based joint University of 
Tasmania/ANARE cosmic ray research group. Over its lifetime 
of more than 60 years the group’s continuing research focus 
on the solar modulation of the terrestrial cosmic ray flux has 
contributed greatly to an understanding of the interplanetary 
magnetic field and the solar wind in their role as the principal 
agents of solar influence on cosmic rays.

After graduating in 1946 with a BSc in physics from the 
University of Tasmania Nod Parsons moved to Melbourne where 
he joined ANARE and worked in the Melbourne University 
physics department preparing instruments for installation on 
Macquarie Island.  He joined the 1949/50 Australian National 
Antarctic Research Expedition party to the island and, together 
with Geoff Fenton’s brother Peter, established a cosmic ray 
observatory there. 

The Hobart group took over the ANARE cosmic ray program 
from the University of Melbourne at the invitation of Dr Phillip 
Law when that university abandoned cosmic rays in favour of 
nuclear physics in the early fifties. Nod Parsons then moved to 
Hobart as the Australian Antarctic Division’s resident officer in 
charge, having gained an MSc from Melbourne University.

Working at the physics department in Sandy Bay, then housed in 
ex-WWII Nissen huts, he installed and operated two large muon 
telescopes at Mawson station in 1955, shortly after marrying 
Jean McKechnie from the Department of Mathematics.  His 
PhD thesis, awarded in 1962, addressed time variations in the 
high latitude cosmic ray intensity recorded during his year at 
Mawson. 

“Nod” Parsons’ elder brother Don began a BSc course but 
interrupted it to enlist in the RAAF and subsequently died on 
active service. Nod was born in Hobart and attended Scotch 
College in Launceston where he became school captain. 

His character and interests reflected those of his scholarly and 
highly-motivated family. His father, a Methodist lay preacher, 
was one of a number of teachers in the Parsons family. His sister 
Frances, a Quaker, was Principal of Jane Franklin University 
College in Hobart and Presbyterian Ladies College in Armidale. 
On his mother’s side a line of scientists and engineers stretching 
back to the late 18th century included Royal Society Copley 
Medallists, Dr Neville Maskelyne, the 5th Astronomer Royal, and 
early electrical pioneer John Walsh. 

His 14 years as an Antarctic researcher concluded with an 
investigation of auroral x-ray precipitation over Macquarie 
Island.  He then returned to his academic roots in the final years 
of his professional life, beginning a distinguished career as 
a teacher and administrator at the University of Alberta (now 
Calgary) with an appointment as Associate Professor of Physics 
in 1964. He became Dean of students, then Dean of the Faculty 
of Arts & Science & finally founding Dean of the Faculty of 
Science before returning to Australia in 1978. 

He then headed the North Brisbane College of Advanced 
Education before becoming Director of the Brisbane CAE 
complex, amalgamated in the Dawkins higher education 
reforms. Nod remarried shortly before retiring in 1989 after 
the untimely death of his wife Jean in 1983. He and his second 
wife Jennifer (née Clifford) returned to Hobart in 1990 where 
he maintained an interest in Antarctic affairs. He is survived by 
Jennifer, the two children, Targ & Sasha, of his first marriage and 
his 4 grandchildren.

On learning of his passing the University of Calgary lowered the 
flag to half-mast.

Paul Edwards, with assistance from Marc Duldig, John 
Humble, Ken McCracken and Parsons family members.



68 AUSTRALIAN PHYSICS 55(2)  |   MAR-APR 2018

SAMPLINGS
Tiny spikes give bird of paradise its super-
black feathers
Male birds of paradise have exceptionally black feathers 
and now researchers in the US have explained how the 
feathers manage to reflect tiny amounts of light. The team 
found that some feathers have complicated structures 
that create a scattering effect that results in almost zero 
reflectance of light under certain conditions – giving 
them a “super-black” appearance. The researchers think 
that this black plumage evolved to enhance the perceived 
brilliance of adjacent colour patches during courtship 
displays (see figure). 

Birds of paradise are found in New Guinea and parts 
of eastern Australia. They are famous for the elaborate 
courting displays, plumage ornaments and dramatic 
colouration of the males. In many species, males have 
brightly coloured patches of feathers next to matte black 
plumage that appears much darker than the black col-
ouration of other birds.

When researchers from Harvard University, the Smith-
sonian Institution, and Yale University shone light on 
museum specimens of five species of the bird of para-
dise they discovered that these black feathers have an ex-
tremely low directional reflectance – at normal incidence 
they only reflect back 0.05–0.31% of light. In contrast, 
black feathers from two other species of bird, used for 
comparison, had a directional reflectance of 3.2–4.7%. 
This extremely low directional reflectance extends over 
the entire visible range.

Scanning electron microscopy and high-resolution syn-
chrotron tomography done by the team revealed that 

this is a result of the feathers microscopic structure. A 
typical feather has a central shaft with rows of barbs 
branching off. Rows of smaller barbules then spread out 
from the barbs. In most feathers this structure is flat, 
with everything laying in the same horizontal plane. But 
the super-black feathers have barbules that are covered 
in microscale spikes and they curve away from the hori-
zontal plane.

The researchers explain that these vertically-tilted bar-
bule arrays create deep, curved cavities that cause mul-
tiple scattering of light, resulting in more structural 
absorption of light than normal black feathers. Dakota 
McCoy, from Harvard University, told Physics World: 
“Because they have very little exposed horizontal surface 
area, light is multiply scattered within their vertical-
ly-projecting barbules.” These super-black feathers even 
retained their black appearance when coated with gold 
dust, whereas the normal black feathers appeared gold”.

The modified barbules are only present on the exposed 
overlapping tips of the feathers, while those towards the 
base of the feathers have a typical feather structure. Also, 
the black feathers from the back of one bird of paradise 
species, the superb bird-of-paradise, Lophorina superba, 
which are not used during display, had a typical barbule 
morphology and were more reflective than the super-black 
feathers. This supports the idea that the modified feath-
ers have evolved for display purposes, the researchers say.  
[Dakota E McCoy et al., Nature Communications 9, 
Article  number:  1 (2018); doi:10.1038/s41467-017-
02088-w]

Extracted with permission from an item by Michael Al-
len at physicsworld.com.

Small modular nuclear reactors are a crucial 
technology, says report
Small modular nuclear reactors (SMRs) offer a way 
for the UK to reduce carbon dioxide emissions from 
electricity generation, while allowing the country to 
meet the expected increase in demand for electricity 
from electric vehicles and other uses. That is the claim of 
Policy Exchange – a UK-based centre-right think tank – 
which has published the report Small Modular Reactors: 
The next big thing in energy?. Written by the energy-
policy specialist Matt Rooney, the report calls on the UK 
government to support the development of a SMR. 

SMRs are usually considered to have electrical outputs 
of about 300 MW or less. In comparison, the Hinkley 
Point C facility currently under construction in south-
west England will comprise two reactors, each capable of 

A male bird of paradise uses its super-black feathers to try 
to attract a mate. The male bird is facing the camera and 
the horizontal blue patch is created by another type of 
specialized feather. (Courtesy: Ed Scholes)
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generating 1630 MW of electricity. SMR components 
would be standardized and manufactured at central fa-
cilities before being assembled on site. While the first few 
SMRs would be expensive to build, standardized mass 
production would bring down the price of subsequent 
units – according to proponents of the technology.

This, says Rooney, is unlike conventional large-scale 
power reactors, which have become more and more ex-
pensive over the years. In his report he argues that SMRs 
offer a much more cost-effective way of generating elec-
tricity. “Each unit would require a smaller investment 
than large reactors and their modular nature means that 
they can be built in a controlled factory environment 
where, with increased deployment, costs can be brought 
down over time through improved manufacturing pro-
cesses and economies of volume,” writes Rooney.

Rooney claims that SMRs would be useful for smooth-
ing-out fluctuations in solar and wind-generated ener-
gy. He points out that shortfalls in solar and wind are a 
significant problem in the winter, when demand is high 
and the UK can experience week-long periods of weak 
sunlight and light winds. Such fluctuations could be 
smoothed-out using batteries, but Rooney claims that 
creating sufficient battery capacity would be extremely 
expensive.

The report also claims that SMRs offer flexibility in 
terms of the type of energy they produce. When renewa-
ble output is high, Rooney says that SMRs could switch 
over to producing hydrogen by the electrolysis of water. 
The hydrogen could be injected into the UK’s natural 
gas grid to reduce carbon dioxide emissions from do-

mestic boilers and other gas appliances. He also points 
out that waste heat from an SMR could be used to heat 
local buildings.

In December 2017, the UK government announced 
that up to £100m will be made available for the devel-
opment of SMRs. Rooney says that the government 
should move swiftly to develop at least one SMR under 
this initiative. 

Extracted with permission from an item by Hamish 
Johnston at physicsworld.com.

Has the muon magnetic moment mystery 
been solved?
Physicists in Japan say they have a solution to a 
problem that has puzzled particle physicists for nearly 
two decades – the anomalous magnetic moment of the 
muon. Measurements made over several years at the at 
the g-2 experiment at the US’s Brookhaven National 
Laboratory suggest that the muon magnetic moment 
is significantly larger than predicted by the Standard 
Model of particle physics. After careful analysis of data 
related to the decay of the muon to an electron, the 
statistical significance of this discrepancy is at 3.6σ – 
which means that it is extremely unlikely to be a fluke. 

One possible explanation is that particles not described 
by the Standard Model are involved in the muon de-
cay, and their presence affects the measured value of the 
muon magnetic moment. Finding evidence for such 
particles would be a colossal achievement, which is why 
the new Muon g-2 experiment at Fermilab is gathering 
data this year. 

Schematic of a small modular reactor designed by UK-
based Moltex (Courtesy: Moltex)

The g-2 magnet arrives at Fermilab to be installed in the 
Muon g-2 experiment (Courtesy: Fermilab)
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Now, however, Takahiro Morishima of Nagoya Univer-
sity and Toshifumi Futamase of Kyoto Sangyo Univer-
sity have come up with an alternative explanation of the 
anomaly. In three preprints uploaded to the arXiv server, 
the duo calculate that effects due the curvature of space-
time could result in an increase in the measured value of 
the magnetic moment. This effect of general relativity is 
related to the gravitational field of the Earth. 

While the same physics applies to the electron (which 
does not have a similar magnetic anomaly), Morishima 
and Futamase say that the effect does not lead to a boost 
in the measured magnetic moment of the electron. The 
three preprints have not yet been peer reviewed but have 
already caused a stir on some physics blogs. Particle 
physicist Tommaso Dorigo writes: “The idea that clas-
sical gravitational effects affect its value in a way quite 
consistent with the observed departure is extremely sur-
prising and exhilarating”. 

Mathematical physicist Peter Woit writes, “This sort 
of calculation needs to be checked by other experts 
in the field, and provides an excellent example of 
where you want good peer review”. He adds, “If this 
is right, it’s a fantastic example of our understand-
ing of fundamental physics at work, with the Muon 
g-2 experiments measuring something they weren’t 
even looking for, a subtle effect of general relativity”.  
[Takahiro Morishima and Toshifumi Futamase, arxiv.
org/abs/1801.10244]

Extracted with permission from an item by Hamish 
Johnston at physicsworld.com.

Optical ‘astrocomb’ could boost searches for 
Earth-like planets
A new type of laser frequency comb (LFC) has been de-
veloped by scientists in Europe. The prototype device 
could lead to improvements in how scientists search 
for Earth-like exoplanets, measure the expansion of the 
Universe and test the fundamental constants of nature. 

LFCs produce spectral lines of light with evenly spaced 
frequencies and have a wide range of applications in me-
trology and spectroscopy. The new LFC was developed 
by Tobias Herr of the Swiss Centre for Electronics and 
Microtechnology, Francesco Pepe of the Geneva Obser-
vatory and colleagues. It uses a laser-driven microreso-
nator on a silicon-nitride chip that produces 24 GHz 
pulses for use in calibrating near-infrared spectrometers. 
This gives it an advantage over traditional LFCs, which 

operate at frequencies below 10 GHz and create a line 
spacing that is too small for astronomical spectroscopy. 

The pulses are produced by way of a phenomenon known 
as temporal dissipative Kerr-cavity solitons (DKSs), 
which involves trapping ultra-short pulses of light in 
a circular, micron-sized microresonator. Each time the 
DKS pulse passes the microresonator’s input-output 
coupler, some of the pulse is siphoned away and directed 
towards the spectrometer, producing a series of spectral 
lines that, in the prototype, are each precisely 24 GHz 
apart. These lines form a spectral comb and act as a pre-
cise calibration tool for the spectrometer. 

One popular method of detecting exoplanets is the radial 
velocity technique. This involves measuring a star’s sub-
tle motion that is caused by the gravitational tug of an 
orbiting planet. These motions are often no faster than 
walking pace and require highly accurate spectroscopic 
measurements of the Doppler shift in the star’s light as 
it moves. The size of the Doppler shift and the period at 
which it occurs can tell astronomers both the mass and 
the distance from the star of the planet. The greater the 
mass of the star, or the less massive or more distant the 
planet, the smaller the Doppler shift. 

Currently, astronomical spectrometers use hollow-cath-
ode lamps that produce a limited number of noisy 
calibration lines, or standard, low frequency LFCs 
that pass through Fabry–Pérot etalons to increase their 
spectral range at the expense of accuracy. For example, 
the HARPS instrument on the 3.6 m telescope at the 

An example of the spectrum from two laser frequency 
combs, with their evenly spaced emission lines. (Courtesy: 
ESO).
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European Southern Observatory in Chile can measure 
a Doppler shift caused by velocities as low as 30 cm/s. 
Meanwhile, the ESPRESSO, which saw first light on 
ESO’s Very Large Telescope in December 2017 can 
achieve an overall spectral resolution of 10 cm/s. Both 
use thorium-argon lamps as well as LFCs passed through 
Fabry–Pérot etalons. 

Although the success of the DKS frequency comb also 
depends on the stability of the spectrometer, it has the 
potential to measure Doppler shifts of just a few cen-
timetres per second. This means that it could, in prin-
ciple, be used to discover potentially habitable worlds 
orbiting Sun-like stars. 

“In the future we hope to increase the number of LFC 
lines to reach the 1  cm/s level,” says Herr. “However, 
before the technology can be used routinely there are 
number of technological challenges to overcome,” Herr 
adds. Among these obstacles is the need to increase the 
span of the LFC to cover the entire near-infrared and 
optical bands, and also the need to make the technolo-
gy less complex and more user-friendly for routine use.  
[E. Obrzud et al., arXiv:1712.09526 [physics.optics]]

Extracted from an item by Keith Cooper at physicsworld.
com.

PRODUCT NEWS

Lastek
New all-in-One detector from Gentec! 
This new line of All-in-One detectors combine a 
detector and a meter with  Bluetooth connectivity  in 
one convenient product. The small but powerful meter 
of the BLU Series presents a Bluetooth connection so 
you can display the results on your mobile device with 
the Gentec-EO BLU app available for both  iOS and 
Android systems. Need to use it with a PC? Simply plug 
in the included Bluetooth receptor and be ready to make 
power or energy measurements within seconds!

• Safer work environment - Operators can be far from 
the detector while making measurements (up to 30 
m, depending on the environment and barriers). 
And with less cables in the workspace, accidents are 
less likely to happen!Receive data at up to 30 m from 
the detector, with the same performance as the usual 
detector + monitor combination.

• The USB-rechargeable Li-ion battery lasts up to 5 
continuous days with the device running

• Go wireless! No need to worry about cable length or 
monitor location

• Save 50% on calibration costs One Product = One 
Calibration. Reduce your re-calibration costs by half!

Raptor launches NEW Ninox 1280 – VIS-SWIR im-
aging in HD
Raptor Photonics, a global leader in the design and 
manufacture of high performance digital cameras has 
launched an additional member to its family of Visible 
SWIR cameras with the Ninox 1280, offering HD res-
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olution for high end scientific and astronomy applica-
tions.

Available with a 12-bit CameraLink output, the Ninox 
1280 will run up to 60 Hz. The camera comes with a 
range of analysis software including XCAP and Micro-
manager and a standard CameraLink frame grabber 
(EPIX).

Key Features:
• Cooled HD VIS-SWIR technology 
• VIS-SWIR technology – Enables high sensitivity im-

aging from 0.4 μm to 1.7 μm
• HD Format (1280 x 1024) – The best resolution 

available in VIS-SWIR
• 10 μm x 10 μm pixel pitch – Enables highest resolu-

tion VIS-SWIR image
• < 40 electrons readout noise – Enables highest VIS-

SWIR detection limit
• Air-cooled to -15 °C – Enables low dark current for 

longer exposures
• Ultra high intrascene dynamic range – 69 dB – Ena-

bles simultaneous capture of bright & dark portions 
of a scene

• On-board Automated Gain Control (AGC) – Ena-
bles clear video in all light conditions

• On-board intelligent 3 point NUC – Enables highest 
quality images

Toptica TeraSpeed Superfast Terahertz Screening 
Platform 
The Toptica TeraSpeed serves applications in quality 
control and process monitoring that require no spectral 
information, but call for terahertz intensity measure-
ments at “extreme” speeds. Bringing together several 
cutting-edge technologies, the TeraSpeed takes advan-

tage of mature fiber laser technology, powerful pho-
toconductive emitters and fast yet sensitive Schottky 
receivers.

Key Features: 
• Extremely fast measurements of terahertz pulse in-

tensities (patent pending)
• Photoconductive terahertz emitter + high-bandwidth 

Schottky receiver
• Digital output: Data rates up to 500 kS/s, “snapshot” 

and “continuous” measurement modes
• Analog output: Detection of individual terahertz 

pulses @ 100 MHz repetition rate
• Robust setup without any delay stages or mechani-

cally sensitive components

Lastek Pty Ltd
Tel: 08 8443 8668
sales@lastek.com.au
www.lastek.com.au

Coherent Scientific
New from Quantel : Q-smart DPSS
Quantel has set the standard yet again, this time with 
their new DPSS laser system based on the highly 
successful Q-smart platform. Q-smart DPSS lasers are 
the most cost effective high performance diode pumped 
Nd:YAG lasers. Delivering up to 650 mJ at 100 Hz, they 
combine high energies with high repetition rate in the 
most compact package, with no need for an additional 
amplifier stage.
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The Q-smart DPSS series benefit from high efficiency 
laser diodes and gain modules designed and manufac-
tured in house. With its robust and stable monolithic 
design, it is ideal for applications demanding both high 
peak power and high average power.

Best of all, this new addition to the Quantel family pro-
vides all of the user friendly features of the Q-smart plat-
form:
• Plug-and-play harmonic modules for easy access to 

532 nm, 355 nm, 266 nm and 213 nm
• Automatic phase matching
• 2 year warranty on all components, 2 billion shot 

warranty on diodes
• Lightweight and compact design
• Quick-connect cables and cooling lines for fast in-

stallation

For further information please contact Jeshua Graham  
(0488) 177 540  jeshua.graham@coherent.com.au.

Coherent Scientific Pty Ltd
Tel: (08) 8150 5200
sales@coherent.com.au
www.coherent.com

Warsash Scientific 
V-408 PIMag linear stage
Physik Instumente, a global leader in the design and 
manufacture of high precision motion control systems 
has launched V-408 PIMag magnetic drive compact lin-
ear stage. 

The PIMag magnetic direct drive does not use mechani-
cal components in the drivetrain, with it’s 3-phase mag-
netic drive transmitting the drive force directly to the 
motion platform without friction. The V-408 has the 
following key features:
• Travel range: 25 mm and 50 mm
• Resolution: 10 nm
• Minimum incremental motion: 20 nm

• Velocity: 1.5 m/s
• Bidirectional repeatability: ±100 nm
• Load capacity: 80 N
• Highly compact form factor

Laser diode mount with integrated heatsink
Wavelength Electronics has recently released the LD-
MOUNT laser diode mount designed for 14-pin but-
terfly laser diodes that require up to 5 A. With built-in 
safety features and easy connection to a range of differ-
ent high performance Wavelength Electronics control-
lers the LDMOUNT can be used in a variety of appli-
cations.

Features and benefits:
• Capable of running lasers up to 5 A
• Compatible with 14-pin butterfly laser diode pack-

ages
• Type 1 and Type 2 butterfly packages are supported
• Zero insertion force (ZIF) sockets holds laser diode
• Laser interlock safety circuit
• Mounts to an optical table
• Compactible with multiple temperature controllers 

and laser drivers 

TC15 LAB Series temperature control
Wavelength Electronics has released the TC15 LAB Se-
ries temperature control instruments.  The TC LAB Se-
ries of temperature controller integrates high-end digital 
control with a precision output current drive stage to 
offer the best stability temperature control instrument 
commercially available.

The TC15 (15 A, 20 V) is an ultra-stable digital con-
troller for thermoelectric and resistive heaters where 
tight temperature stability is required. Designed using 
the latest technology, stability better than 0.0009 °C can 
be achieved with thermistors. Wavelength Electronics 
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proprietary IntelliTuneTM intelligent tuning algorithm, 
adapts the PID control coefficients as you change set-
point or tuning mode, always keeping the load optimal-
ly controlled.  With Wavelength Electronics plug and 
play instrument you have the ability to quickly set the 
controls using either the instrument touch screen or a 
remote computer, and the results are easy to monitor.

Key features include:
• Output current 15 A.
• Temperature stability better than 0.0009 °C.
• Compatible with most sensor types.
• Intuitive user interface touchscreen.
• IntelliTuneTM PID control.
• Adjustable over current limits.
• Over- and under-temperature protection.
• USB and Ethernet interfaces.

Warsash Scientific
Tel: +61 2 9319 0122 
sales@warsash.com.au
www.warsash.com.au

Zurich Instruments
Multi-device Synchronization for Lock-in Amplifiers 
and Arbitrary Wave Generators 
Zurich Instruments Lock-in Amplifiers and Arbitrary 
Wave Generators (AWG) can now be synchronized 
thanks to the new Multi-device Synchronization func-
tion (MDS). This allows multiple instruments to be 
connected together and controlled on one user-friendly 
interface. The MDS takes care of the synchronization 
of both the 10 MHz clock and the sampling rates of 
each connected instrument. Instead of using one mul-
ti-channel instrument, single instruments can be added 

as required and subsequently synchronized as one. This 
increases the flexibility and scalability of existing meas-
urement systems. 

The included LabOne software allows stress-free meas-
urements to be taken simultaneously on multiple instru-
ments. Datapoints taken at the same time are labelled 
with the corresponding timestamp, allowing the data-
points to be clearly assigned and analyzed. Furthermore, 
LabOne offers a wide range of integrated tools for signal 
analysis, reducing the complexity of the experimental 
setup (Lock-in Amplifier, Sweeper, Signal Generator, 
Oscilloscope, FFT-Spectrum Analyzer, Spectroscope, 
Digitizer). Existing customers of Zurich Instruments 
can also add MDS functionality free of charge by updat-
ing LabOne to version 17.12.

Multi-device Synchronization is especially interesting 
when building prototype quantum computing setups, as 
the number of signal channels can be easily and reliably 
scaled up. Further applications include quantum trans-
port measurements where, for example, Hall resistance 
and electrical resistance are measured simultaneously. In 
synchrotron applications such as beam position moni-
toring, MDS facilitates multi-axis measurements. 

For more information contact Zurich Instruments AG at 
info@zhinst.com 
 
Zurich Instruments AG 
Technoparkstrasse 1, 8005 Zurich, Switzerland  
phone +41 44 515 0410, fax +41 44 515 0419 
www.zhinst.com
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9-13 December 2018
Perth, Western Australia

Join the AIP & partners in Perth for a 
magnificent week of world-class science

23rd Australian INSTITUTE  
of Physics Congress
JOINTLY WITH
AUSTRALIAN OPTICAL SOCIETY (AOS) CONFERENCE;
43RD AUSTRALIAN CONFERENCE ON OPTICAL  
FIBRE TECHNOLOGY (ACOFT);
2018 CONFERENCE ON OPTOELECTRONIC AND  
MICROELECTRONIC MATERIALS AND DEVICES  
(COMMAD 2018)

We are delighted to announce that the 23rd AIP Congress will take place in beautiful Perth on the leafy campus of the 
University of Western Australia, from 9-13 December, 2018. 

The Australian Institute of Physics is proud to host this year’s congress together with the Australian Optical Society 
Conference and the 43rd Australian Conference on Optical Fibre Technology (ACOFT), and with the support of the 
Australian Nanotechnology Network and Australian National Fabrication Facility through the 2018 Conference for 
Optoelectronic and Microelectronic Materials and Devices (COMMAD 2018). 

• To Australia’s industries, we welcome your suggestions on how to make the Congress most relevant to you! 

• To Australia’s science teachers, we want you as part of the Congress and look forward to your involvement. 

• To all university academics, government and company scientists, to all science students and to our international 
colleagues, please help us make this a big success by submitting your best work to this conference.

The Australian Institute of Physics and the Australian Optical Society strongly supports the principles of equity and 
diversity and encourage contributions from all. To support this the Congress organisers will strive to achieve gender 
balance and are committed to equal representation of male and female speakers in plenary and invited talks.

On behalf of everyone at the Australian Institute of Physics, welcome to Perth!

For more information and submission of abstracts or suggestions, visit www.aip2018.org.au
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(08) 8150 5200
sales@coherent.com.au
www.coherent.com.au

High Performance
Nd:YAG &Tuneable Lasers
Nanosecond Nd:YAG lasers
Dye lasers & solid state OPOs
Fibre laser for cooling and trapping

Q-smart DPSS laser
Repetition rates to 200Hz

Highest average power 
from oscillator only design

Automated phase matching of harmonics
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