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AP CONGRESS COMMITTEE WELCOME

This week's proceedings comprise the 23rd Australian Institute of Physics
Biennial Congress, the Australian Optical Society (AOS) Conference, the 43rd
Australian Conference on Optical Fibre Technology (ACOFT), the Conference
on Optoelectronic and Microelectronic Materials and Devices (COMMAD 2018).
On behalf of all of these, welcome to Perth!

The scientific program reflects the breadth of physical sciences and technology
in Australia, with topics ranging from the very fundamental to the very applied.
The program also reflects the value placed on all facets of the physics-related
activities — encompassing academic research, teaching and education, and
industrial and technological applications.

In planning this year's congress, the program and organising committees have
had a particular view towards diversity and inclusivity. We are pleased that the
program achieves a good gender balance amongst the keynote and plenary
speakers, and we reaffirm our commitment to the principles of diversity, gender
balance and inclusivity. This commitment clearly reflects current priorities
amongst our registered participants: the ‘Diversity and Equity Group in Australian
Physics’ session was booked out in next to no time! Our apologies to those who
missed out.

Please take kind note of our sponsors and exhibitors, listed on page 45. This
week’s special sessions, plenary presentations and networking events — free to
all participants — have been made possible by their generous support which we
gratefully acknowledge.

Physics, and science in general, have a lot to offer to the society we live in. Few
doubt the evident contributions of our discipline to scientific advances and its
relevance to our technology-based industries — and we are here to celebrate
these. Yet, surely, the discerning and quantitative way of thinking on which we
pride ourselves is a crucial element not just of a more productive society, but
more broadly of a smarter society. “To think like a physicist” should be a badge
of honour that is worn with pride, not just within the confines of the research lab
or lecture theatre but in the arena of public debate, where our society’s future
direction is at stake. Alongside the in-depth scientific programme, we hope to
see elements of this broader discussion about the role of our discipline in society
in the lecture theatres or during the social events!

On behalf of all members of the organising and program committee, | would like
to wish you an enjoyable time at the congress, and hope you take away some
new and profound scientific insights during your time here in Western Australia.

Gerd Schroder-Turk
AIP Congress Organising Committee Chair
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AP PRESIDENT'S WELCOME

Welcome to the 23rd Australian Institute of Physics Congress, held
jointly with the Australian Optical Society Conference, the 43rd
Australian Conference on Optics and Fibre Technology and the
2018 Conference on Optoelectronic and Microelectronic Materials
and Devices.

The Congress provides one of the best local opportunities for
physicists from a wide range of research, education, government
and industry to share ideas, network and hear talks from our
distinguished plenary and keynote speakers as well as from other
colleagues presenting in the broader program.

It is great to see Congress held in Perth — the first time this
millennium! And it is great to see the strength of the program,
which between the astronomy and gravitational wave streams and
the joint optics conferences is very well aligned with recent Nobel
prizes. Both these geographic and topical alignments are surely
signs of the strength and interest in the physics community in
Australia.

That strength is matched by the efforts of all those involved in
organising this Congress.

On behalf of the Australian Institute of Physics, thank you to all
those involved, particularly to the local organising committee. We
hope all delegates enjoy an informative and rewarding Congress.

Andrew Peele and Jodie Bradby
President and Vice-President, Australian Institute of Physics
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A0S PRESIDENT'S WELCOME

| would like to start by welcoming you all to the ACOFT / AOS
Conference stream of this Congress.

The AOS is delighted to partner again with AIP in this congress
to hold our annual conference. We hope that the Australian and
New Zealand optics and photonics community will benefit from
this excellent opportunity, not only to renew contacts within our
community, but to engage with the wider physics community.

Our conferences in this Congress are the 43rd Australian
Conference on Optical Fibre Technology (ACOFT) and the AOS
Conference, held biennially with the AIP Congress for many years
now. AOS also runs ANZCOP and ACOLS, and we are actively
reviewing ways to streamline these conferences to provide the
best support for the Australasian optics community. Supporting
conferences is a major activity of AOS, and | encourage you to get
involved in AOS to help steer future events.

| congratulate the organizers on bringing together such a strong
program. The invited speakers are especially exciting, covering
some of the hottest topics in optics and photonics. It is particularly
pleasing to see good diversity in this group.

It's great to be in Perth again, only the third time we have held a
conference here (ANZCOP 2013 and ACOFT 1985).

| would like to thank everyone who has contributed to making this
event a success: the organising committee and the members of
the TPC whose expertise and time is so important. | particularly
want to thank Robert McLaughlin who has so ably chaired the TPC
for the AOS/ACOFT stream and coordinated so many aspects of
our involvement in this Congress.

Enjoy the event and Perth, be inspired by the great speakers, renew
old friendships and make new ones. Make the most of this annual
congregation of Australasian optics and photonics researchers,
and physicists.

Simon Fleming
AOQS President
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UNIVERSITY OF WESTERN AUSTRALIA PHYSICS HEAD'S WELCOME

We are very pleased to be hosting the 23rd Australian Institute of Physics
Congress and the Australian Optical Society Conference (AOS), the 43rd
Australian Conference on Optical Fibre Technology (ACOFT), and the 2018
Conference on Optoelectronic and Microelectronic Materials and Devices
(COMMAD) in our leafy campus, overlooking the picturesque Matilda Bay. The
conference venue is conveniently situated about 8 minutes from Perth CBD,
10 minutes from the stunning Cottesloe beach, with nearby Kings Park and
Botanic Garden, leisure and dining. We take great pride in welcoming you all to
the University of Western Australia.

The biennial AIP Congress, the AOS, ACOFT and COMMAD Conferences, are
the premier national forums to present and discuss progress in physics related
research in both fundamental and applied areas. This is an exciting time for
physics and this grand event brings together leading researchers in almost all
flelds of physics. We are delighted to have such an eminent list of speakers
from many different countries. This will be a great opportunity to network, to
exchange inspiring new ideas, to strengthen existing collaborations and to
forge new partnerships.

We look forward to seeing you in Perth, and hope you will find the conferences
informative and valuable.

Jingbo Wang
Head of Physics Department, University of Western Australia

COmMmMAD CHAIR WELCOME

Welcome to the 2018 Conference on Optoelectronic and Microelectronic
Materials and Devices, held jointly with the 23rd Australian Institute of Physics
Congress, the Australian Optical Society Conference, and the 43rd Australian
Conference on Optics and Fibre Technology. COMMAD is delighted to partner
for the first time with AIP and AOS. It is great to welcome you at this joint
conference event in the beautiful Perth on the Indian Ocean coast of Australia.

COMMAD would like to thank the Australian Nanotechnology Network for
supporting the attendance of students and early career researchers and The
University of Western Australia for hosting the meeting. In addition, we are very
delighted to be able to partner with the Australian National Fabrication Facility
and offer a Short Course on Nanofabrication Technologies with a motto of
Engineering your Imagination.

am\ vl

Please enjoy the event, the beautiful campus of UWA, Perth and Western
Australia.

Mariusz Martyniuk
COMMAD

° 23rd Australian Institute of Physics Congress 2018 — HANDBOOK




ACKNOWLEDGEMENTS

CONGRESS ORGANISING COMMITTEE

Gerd Schroeder-Turk, Chair
Igor Bray, Co-chair

lan McArthur, Co-chair
Almantas Pivrikas, Secretary
Ron Burman, Treasurer
David Blair

Jodie Bradby

Sharon Eyer

Ketesse Hansen

Mariusz Martyniuk

Robert McLaughlin

Stuart Midgley

Halina Rubinsztein-Dunlop
Ana-Suncana Smith

Geoff Swan

Cathryn Trott

Kathryn Wilson

AIP EXECUTIVE

Andrew Peele, President

Jodie Bradby, Vice President

Kirrily Rule, Honorary Secretary
Judith Pollard, Honorary Treasurer
Stephen Collins, Honorary Registrar

Warrick Couch, Immediate Past President

Olivia Samardzic, Special Project Office

CONGRESS SECRETARIAT

C

CONLOG

CONFERENCE LOGISTICS

PO Box 6150, Kingston, ACT, 2604
P: 026281 6624

E: conference@conlog.com.au

W: www.conferencelogistics.com.au

For assistance during the Congress, please phone the registration desk on 0498 435 169.

PROGRAM COMMITTEE

Michael Tobar, Chair
Jingbo Wang, Co-chair
Bruce Gardiner, Secretary
Igor Bray

Brett Carter

Evenlyne Deplazes
Simon Doe

Martin Ebert

Ben Eggleton

Lorenzo Faraone
Simon Fleming
Matthew Hole

Mikhail Kostylev
Pegah Fatemah Maasoumi
Mariusz Martyniuk

lan McArthur

Robert McLaughlin
Andrea Morello

Maria Parrappilly

Gerd Schroeder-Turk
Lister Staveley-Smith
Chris Vale

Anton Wallner

23RD AUSTRALIAN INSTITUTE OF
PHYSICS CONGRESS
Perth 2018
Australia

23rd Australian Institute of Physics Congress 2018 — HANDBOOK 0



ACKNOWLEDGMENT OF
CoOunTRY

The Australian Institute of Physics Congress 2018
Committee acknowledges that the Congress is being
held on Noongar land, and that Noongar people
remain the spiritual and cultural custodians of their
land, and continue to practise their values, languages,
beliefs and knowledge.

AP CONGRESS CODE OF
CONDUCT

Our congress is dedicated to providing a harassment-
free experience for everyone, regardless of gender,
gender identity and expression, age, sexual orientation,
disability, physical appearance, body size, race,
ethnicity, religion (or lack thereof), or technology
choices. We do not tolerate harassment of congress
participants in any form. Sexual language and imagery
is not appropriate for any Congress venue, including
talks, workshops, parties, Twitter and other online
media. Congress participants violating these rules
may be sanctioned or expelled from the congress
without a refund at the discretion of the congress
organisers.



USEFUL INFORMATION

VENUE AND REGISTRATION

Congress venue

University of Western Australia
Crawley Campus
Stirling Highway, Perth WA

Registration

The registration desk is located at the rear
entrance of the University Club of Western
Australia, in front of Seminar Rooms 1 and

2. The registration desk will be open for the
duration of the congress and will be your
main point of contact for all congress related
enquiries.

You can contact the congress organisers on
0498 435 169 for the duration of the congress
9-13 December.

The registration desk will be open at the
following times:

Sunday 9 December: 8.30am to 6.30pm
Monday 10 December: 7.00am to 6.30pm
Tuesday 11 December: 7.30am to 6.00pm
Wednesday 12 December: 7.30am to 7.30pm

Thursday 13 December: 7.30am to 6.00pm

Name badges

Your official Congress name badge must

be worn at all times as it is your entry to all
congress sessions, the Exhibition Hall and social
functions. Entry may be refused to anyone not
wearing their name badge.

Catering and special requirements

All catering served will be an informal stand-up
buffet. Please note the locations for catering
during the congress below as there will be a
change on the last day:

Monday 10 December -

Wednesday 12 December:

Morning, afternoon teas and lunches will be
served in the Banquet Hall at the University Club.

Thursday 13 December:
Morning, afternoon teas and lunch will be served
on the outdoor Terrace at the University Club.

Dietary requirements noted on your registration
have been passed onto the catering staff for all
congress related activities, including the main
congress, workshops and social events.

Delegates who requested specific dietary
requirements will have a special diet card
included in the back of their name badge holder,
and a separate table to pick up food. Please ask
the catering staff to assist if required.

NOTE: Dietary requests will be catered for to the
best of the venue’s ability. Individuals with severe
allergies are requested to advise Conference
Logistics prior to the congress of their
requirements, and bring any allergy medication
(EpiPen, Phenergan, etc.) as prescribed by your
doctor to the congress and any associated
function. Whilst due care is taken by the
organisers and venue, individuals must take
primary responsibility for their own health.

Internet access

Delegates should access their Eduroam
accounts for Wi-Fi during the Congress. For
any delegates who do not have Eduroam
accounts there will be a limited number of
Unifi guest network (UWA Wi-Fi network)
passes available at the registration desk

Please note the Unifi network will be
undergoing maintenance on Sunday 9
December and disruptions to the Wi-Fi
network are expected. The rest of the week
should not be affected.
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Special requirements

Every effort has been made to ensure people
with special needs are catered for. If you have
not previously advised the secretariat of any
special dietary requirement or accessibility
requirements, please see the staff at the
registration desk as soon as possible.

FUNCTIONS, WORKSHOPS
AND EXHIBITION

Congress functions

All programmed congress functions are ticketed
events and require registration to attend. Please
see the staff at the registration desk if you wish
to purchase additional tickets. Your function
tickets (except for the Welcome Reception) can
be found in your name badge holder.

Workshops

Various workshops will run over the course of
the congress and require registration to attend.
All functions are now full. Please refer to the
workshop ticket in your name badge holder for
workshop details.

Exhibition hours

The exhibition will be held in the Banquet Hall at
the University Club during the following days:

7.30am to 6.30pm
7.30am to 5.30pm
7.30am to 3.30pm

Monday 10 December:
Tuesday 11 December:
Wednesday 12 December:

Sundowner poster session

Posters are located in the Banquet Hall, Lower
Colonnade and the Banquet Hall foyer and

will be available for viewing from Monday -
Wednesday. An official Sundowner Poster
Session will be run on Monday 10 December
with drinks and snacks. During the poster
session on Monday we invite delegates to vote
on their favourite poster, after which a People's
Choice Poster Competition, sponsored by IEEE,
will be awarded.

Poster presenters will be available near their
posters during this Sundowner Poster Session.
Please refer to the poster program on page 53
for more information on presenting posters.

Poster Session

Date: Monday 10 December
Time: 5.30pm — 6.30pm
Location:  Banquet Hall
Sponsored by

OSA [ 100

The Optical Society Since 1916

GENERAL

Delegate list

A delegate list with name, organisation and state
is available to be viewed on the congress app.
Delegates who opted out of being included on
the delegate list will not appear.

Dress code

The dress for all congress sessions and social
functions is smart casual.
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Lost and found

Please report any lost or found property to the
registration desk.

Cloak room

There will be a cloak room available throughout
the congress at the registration desk. Please
note in regards to luggage there will be a limited
amount of storage available so please confirm
luggage store options with your hotel upon
checkin.

Mobile phones

As a courtesy to other delegates and speakers,
please ensure all mobile phones are turned off

or in ‘silent’ mode during all sessions and social
functions.

Parking

There is a limited amount of paid parking
available at the University of Western Australia.
Delegates are recommended to park in long
term parking spots along Hackett Drive and
parking spots in and around the University Club
P3. Please ensure you read all signage for fees
and the maximum duration you can park.

For full details on venue parking please visit
www.transport.uwa.edu.au/car-pooling/visitor

A car parking map can be found here:
www.web.uwa.edu.au/__data/assets/pdf_
file/0007/148948/UWA-PARKING-MAP_2017.pdf

Social media

Join the conversation by using the in-app social
media page and adding the #AIPCongress2018
to your tweets, Facebook or Instagram posts.

23R0 AUSTRALIAN INSTITUTE OF
PHYSICS CONGRESS

Recording and photography

Unauthorised audio taping, video recording,
digital taping or any other form of recording

is strictly prohibited in congress sessions.
Speakers who do not wish to have photographs
taken of their slides must state this at the start
of their presentation. The plenary sessions may
be filmed or photographed for future educational
opportunities by the Australian Institute of
Physics.

By attending the congress, you agree to be
photographed and/or filmed and give permission
to the Australian institute of Physics and their
affiliates, to use your likeness in commercial
promotional and/or marketing materials. This
permission is granted without expectation of
compensation or other remuneration, now

or into the future. Please contact Conference
Logistics if you require further information.

Evaluation survey

An online evaluation survey will be available
through the congress app at the end of

the congress. It will also be emailed to all
delegates following the congress. Delegates are
encouraged to complete the congress evaluation
as it assists in planning for future congresses.

Travel

Airlines
Qantas 1313 13
Virgin 13 67 89

Taxis
Black and White Cabs 13 32 22
Swan Taxis 13 13 30

Uber

Download the Uber app or visit the Uber website
at www.uber.com

Perth 2018
Australia
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COMNGRESS APP

The AIP2018 app offers you a range of great ways
to maximise your Congress experience, including:

+ Creating your own program for ease of
reference

+ Viewing all the presenter’s abstracts and
biographies

« Taking part in the in-congress social media
stream

+ Direct messaging other attendees, exhibitors
and the event organisers

+ Receiving alerts of any changes

And much more!

SAdAL FUncTions

Welcome Reception

Date: Sunday 9 December

Time: 6.00pm — 8.00pm

Venue: Ground Floor Terrace, the University Club,
University Western Australia

One ticket included with full registrations.
Additional tickets available from the registration
desk at $45 inc GST.

Sponsored by

Sundowner Poster Session

Date: Monday 10 December

Time: 5.30pm — 6.30pm

Venue: Terrace, The University Club, University
Western Australia

All delegates welcome, refer to the Sundowner
Poster Session program on page 53 . A People’s

23rd Australian Institute of Physics Congress 2018 - HANDBOOK

To download the app follow these steps:

1. Go to your device's store and search
for the Conlog app.

Download the Conlog app to your
device (free to download).

Log in using the appcode (AIP2018) and
your unique pin you received via email

If you have misplaced your unique pin,
please see the friendly staff at the
registration desk for assistance.

Choice Poster Competition, sponsored by IEEE,
will be run during the Sundowner Poster Session.
Delegates are invited to vote via the Congress App
for their favourite poster.

100

Since 1916

Sponsored by

OSA

The Optical Society

Congress Dinner

Date: Wednesday 12 December
Time: 7.30pm —10.00pm

Venue: Ground Floor Terrace, the University Club,
University Western Australia

The Congress Dinner will be a stand up, casual
event within the grounds of the University of
Western Australia. The dinner includes the
presentation by Dame Julia Higgins.

One ticket included with full registrations.
Additional tickets available from the registration
desk at $75inc GST.



WORKSHOPS

Engineering your Imagination: ANFF Short
Course on Nanofabrication Technologies

Physics in Education Group (PEG)
Workshop (including High Tea)

Date:
Time:

Sunday 9 December
10.00am — 4.30pm

Venue: Auditorium, the University Club,
University Western Australia

Delegates must register for this workshop,
limited tickets available.

Diversity and Equity Group in Australian
Physics (DE-GAP) Workshop (including brunch)

Date: Tuesday 11 December 2018
Time: 10.00am-1.00pm
Venue: Seminar Room One, the University Club

Workshop FULL. Only registered delegates can
attend. If you are on the waitlist, please see
registration desk.

Sponsored by

@ Eaus

Discussion: Theoretical and Mathematical
Physics in Australia

Date: Tuesday 11 December
Time: 12.45pm — 1.15pm
Venue: Arts Building, Room 10 [1.62]

Open to all delegates, spaces limited.
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Date:  Tuesday 11 December
Time: 3.30pm-4.30pm
Venue: Club Restaurant, the University Club

Tickets: $38 per person, limited tickets available

Sponsored by

10P Publishing

The Secrets of Scientific Publishing

Workshop One

Date: Tuesday 11 December
Time: 1.30pm — 3.00pm

Venue: Arts Building, Room 6 [G.62]

Workshop Two

Date: Wednesday 12 December

Time: 1.30pm — 3.00pm

Venue: Arts Building, Room 6 [G.62]
Workshop FULL. Only registered delegates can

attend. If you are on the waitlist, please see
registration desk.

Teaching Nexus: Evolving Physics Education in
our schools, Workshop One

Date: Wednesday 12 December
Time: 9.00am — 10.30am
Venue: Physics Lab, University of Western

Australia
Facilitator: Jason Dicker

Open to all delegates, spaces limited.



Teaching Nexus: Evolving Physics Education
in our schools, Workshop Two

Date: Wednesday 12 December

Time: 11.30am - 12.30pm

Venue: Computer Lab, University of
Western Australia

Facilitator: Dr David Hoxley

Open to all delegates, spaces limited

Teaching Nexus: Evolving Physics Education in

our School - PEG Workshop 3

Date: Wednesday 12 December

Time: 3.30pm — 5.00pm

Venue: Physics Building, 215 Lecture
Theatre

Facilitator: Professor David Blair

Open to all delegates, spaces limited

Decadal Plan Town Hall Meeting

Date: Thursday 13 December
Time: 12.45pm - 1.15pm
Venue: Arts Building, Room 6 [G.62]

Open to all delegates, spaces limited

External events of interest — Public Lecture

In addition to the AIP 2018 program, the
Australian Institute of Physics together with the
Institute of Advanced Studies are co-sponsoring
a Public Lecture on the grounds of the University
of Western Australia. The Public Lecture will
feature Marcus Aspelmeyer and Professor
Rainer Weiss.

IMPORTANT NOTE: Attendance at the Public
Lecture is not included in AIP Congress
registration. You must confirm your free
registration with the Institute of Advanced

Studies.

Date: Tuesday 11 December

Time: 5.45pm — 6.15pm: Presentation
by Markus Aspelmeyer, What is a
Phonton?
6.30pm — 7.30pm: Lecture
by Professor Rainer Weiss,
Gravitational Waves

Venue: Octagon Theatre, University
Western Australia

Tickets: Free, must register at www.ias.uwa.

edu.au/lectures/physics

Co-sponsored by the Australian Institute of
Physics and the Institute of Advanced Studies

v{~ UIP
AUST TUTE OF PHY

WA, I D, o5g.oU

wes AUSTRALIA

Institute of
Advanced Studies
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PLENARY AND

KEYNOTE SPERKERS

Professor Julia Yeomans

University of Oxford, UK

J ™ Julia Yeomans obtained her
| & DPhilin Physics from the
 University of Oxford. She
spent two years as a
post-doc at Cornell
University, then returned to
the UK to become a Lecturer
at the University of Southampton. Soon after
that, she joined the Rudolf Peierls Centre for
Theoretical Physics at Oxford. She is currently
Professor of Physics at Oxford and was
instrumental in founding the Oxford Centre for
Soft and Biological Matter. Julia works in
theoretical and computational physics,
particularly statistical physics, hydrodynamics,
soft condensed matter and biological physics.
Among her current research interests are active
systems, complex fluids and the interactions of
fluids with structured surfaces. She has been
awarded the EPJE-Pierre Gilles de Gennes
lecture prize and was elected a Fellow of the
Royal Society in 2013.

ABSTRACT
Active Matter

Active materials such as bacteria, molecular
motors and self-propelled colloids are Nature's
engines. They extract energy from their
surroundings at a single particle level and use
this to do work. Active matter is becoming an
increasingly popular area of research because
it provides a testing ground for the ideas of
non-equilibrium statistical physics, because of
its relevance to the collective behaviour of living
creatures, from cells to starlings, and because of
its potential in designing nanomachines.

Dense active matter shows mesoscale
turbulence, the emergence of chaotic flow
structures characterised by high vorticity and

23rd Australian Institute of Physics Congress 2018 — HANDBOOK G

motile topological defects. The chaotic nature
of active turbulence means that it is likely

to be difficult to harness its energy. Hence it

is interesting to consider ways to ‘tame’ the
turbulence, channelling the energy input into
coherent flows. This can be done by screening
hydrodynamics through confinement or
friction, and | will describe flow patterns and
defect trajectories in active matter in confined
geometries.

Moreover, the ideas of active matter suggest
new ways of interpreting cell motility and cell
division. In particular recent results indicate that
active topological defects may help to regulate
turnover in epithelial cell layers and contribute to
controlling the structure of bacterial colonies.

Nobel Laureate Professor Rainer Weiss

Massachusetts Institute of Technology, USA

Rainer Weiss (NAS) is a
Professor Emeritus at
Massachusetts Institute of
Technology (MIT).
Previously Dr. Weiss served
as an assistant physics

w4 professor at Tufts University
and has been an adjunct professor at Louisiana
State University since 2001. Dr. Weiss is known
for his pioneering measurements of the
spectrum of the cosmic microwave background
radiation, his inventions of the monolithic silicon
bolometer and the laser interferometer
gravitational wave detector and his roles as a
co-founder and an intellectual leader of both the
COBE (microwave background) Project and the
LIGO (gravitational-wave detection) Project. He
has received numerous scientific and group
achievement awards from NASA, an MIT
excellence in teaching award, the John Simon
Guggenheim Memorial Foundation Fellowship,
the National Space Club Science Award, the




Medaille de I'ADION Observatoire de Nice, the
Gruber Cosmology Prize, and the Einstein Prize of
the American Physical Society. Dr. Weiss is a
fellow of the American Association for the
Advancement of Science, the American Physical
Society, The American Academy of Arts and
Sciences; and he is a member of the American
Astronomical Society, the New York Academy of
Sciences, and Sigma Xi. He received his B.S. and
Ph.D. in physics from MIT. Dr. Weiss is a member
of the NAS and has served on nine NRC
committees from 1986 to 2007 including the
Committee on NASA Astrophysics Performance
Assessment; the Panel on Particle, Nuclear, and
Gravitational-wave Astrophysics; and the Task
Group on Space Astronomy and Astrophysics.

Sponsored by

¥

Woodside

ABSTRACT
The beginnings of gravitational wave astronomy

The first detection of gravitational waves was
made in September 2015 with the measurement
of the coalescence of two ~30 solar mass black
holes at a distance of about 1 billion light years
from Earth. The talk will provide a review of more
recent measurements of black hole events as
well as the first detection of the coalescence of
two neutron stars and the beginning of multi-
messenger astrophysics. The talk will end with a
discussion of some prospects for the field.

Professor Michael Wiescher

University of Notre Dame, USA

Michael Wiescher, received
his PhD in 1980 at the
University of Miinster,
Germany. After postdoctoral
positions at Ohio State
University (USA), Caltech
(USA), and the University of

Mainz (Germany), he joined the faculty at the
University of Notre Dame (USA) to build a
program in experimental nuclear astrophysics. In
2003 he founded the Joint Institute for Nuclear
Astrophysics (JINA), which is now an
international research organization including
more than 100 research institutions worldwide.
For the period of 2003 to 2014, he served as JINA
director. In 2010 he became also the director of
the Notre Dame Nuclear Science Laboratory
(NSL) at Notre Dame. Wiescher's research
focuses on the experimental and theoretical
study of stellar reaction rates for quiescent and
explosive stellar environments. More recently
Wiescher was instrumental in the installation of
CASPAR, the first US deep underground
accelerator at Homestake Mine in South Dakota
which concentrates on the study of reactions
important for stellar helium burning.

In 2003 Wiescher was awarded with the Hans
Bethe Prize of the American Physical Society for
his work on the rapid proton capture process that
drives thermonuclear explosions in accreting
binary systems. In 2018 he was awarded the
2018 Prize for Laboratory Astrophysics by the
American Astronomical Society for “his leading
contributions to the experimental foundation of
nuclear astrophysics”. Presently he serves as
the Heraeus Guest Professor for Physics at the
University of Frankfurt, Germany.

ABSTRACT
Neutron Sources in Stars and the Laboratory

Neutrons play a critical role for the origin of the
elements above iron. Next to the r-process in
explosive stellar environments, the s-process
in quiescent stellar burning is key for the heavy
element nucleosynthesis.

Reliable modelling of these processes requires a
detailed understanding of stellar neutron sources,
the cross section and the impact of hot stellar
plasma conditions on the reaction rate. A number
of experiments will be presented which aim at the
study of the most critical stellar neutron sources
at the CASPAR deep underground accelerator

23rd Australian Institute of Physics Congress 2018 - HANDBOOK




laboratory and the NIF National Ignition Facility
for studying these reactions at stellar burning
conditions.

Professor Chandralekha Singh

University of Pittsburg, USA

Chandralekha Singh is a
professor in the Department
of Physics and Astronomy
and the Director of the
Discipline-based Science
Education Research Center at

- % the University of Pittsburgh.
She obtained her Ph.D. in theoretical condensed
matter physics from the University of California
Santa Barbara and was a postdoctoral fellow at
the University of lllinois Urbana Champaign,
before joining the University of Pittsburgh. She
has been conducting research in physics
education for two decades. She was elected to
the Presidential-line of the American Association
of Physics Teachers and is currently serving as
the Vice-President. She was one of the two team
leaders of the US team to the 6th International
Conference on Women in Physics (ICWIP) in
Birmingham UK in 2017 and is an editor of the
6th ICWIP Proceedings. She held the Chair-line of
the American Physical Society Forum on
Education from 2009-2013 and was the chair of
the editorial board of Physical Review Special
Topics Physics Education Research from
2010-2013. She has co-organized two physics
education research conferences in 2006 and
2007 and was the co-chair of the 2010 Gordon
Conference on Physics Research and Education.
She co-chaired the first conference which
brought together physicists, chemists and
engineers from various engineering departments
to discuss the future of materials science and
engineering education in 2008. She was the
co-organizer of the first and third conferences on
graduate education in physics in 2008 and 2017
and chaired the second conference on graduate
education in physics in 2013. She is a Fellow of
the American Physical Society, American
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Association of Physics Teachers and the
American Association for the Advancement of
Science.

ABSTRACT
Chandralekha Singh™

1 Department of Physics and Astronomy, University of Pittsburgh,
Pittsburgh, PA 15260 United States of America

* clsingh@pitt.edu
How to strengthen physics by making it inclusive

The field of physics has historically lacked
diversity, and efforts to make it inclusive have
been limited in their success. Despite some
efforts to encourage women to pursue a

career in physics, the percentage of women
majoring in physics remains low. There are
several frameworks that focus on the dearth

of women in physics, which take into account
motivational characteristics, e.g., interest in
physics, self-efficacy, mindset about intelligence,
sense of belonging, and identity as a physicist.
We performed a longitudinal analysis of these
motivational characteristics of female and
male college students in large physics courses
along with their performance in those courses.
Among other findings, our data suggest that
female students had lower physics self-efficacy
than male students, even when controlling

for performance. Moreover, this self-efficacy
gap continued to grow throughout the college
introductory physics course sequence. Based
upon these findings, we implemented short
in-class activities that were designed to improve
the inclusivity in the physics courses and
address issues related to students’ sense of
belonging, self-efficacy and intelligence mindset.
We found that female students in physics
classes who participated in these activities
performed significantly better than those

who did not, and they were also less likely to
withdraw from the courses.
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Professor Susan Scott

Australian National University

Professor Susan Scott is
Professor of Theoretical
Physics at The Australian
National University (ANU).
! She has a BSc (Hons)

\ ' - majoring in Pure Mathematics
l =t = from Monash University and a
PhD in Mathematical Physics from The University
of Adelaide. As the recipient of a Rhodes
Fellowship, she then spent 4 years at The
University of Oxford working with the research
group led by Prof Sir Roger Penrose, before
returning to Australia to take up a research
fellowship at the ANU. She has been a faculty
member in Physics at the ANU since 1998.

Susan'’s research field is general relativity

and gravitational physics. She is a leading
international expert in the singularity structure
of space-time, including the singularities at the
heart of black holes as well as cosmological
singularities at the beginning and end of the
Universe. In 1998 she initiated and led the
Australian endeavour in gravitational wave

data analysis forming a collaboration with

LIGO ultimately leading to participation in the
discovery of gravitational waves in 2015. Susan
is an author of more than 250 research papers
and a definitive book on black holes. She is a
fellow of the Australian Academy of Science
and the European Academy of Sciences and a
former President of the Australasian Society for
General Relativity and Gravitation. She is a Chief
Investigator with the ARC Centre of Excellence
for Gravitational Wave Discovery (OzGrav).

Dr Paul Lasky

Monash University

Paul Lasky is a Senior
Lecturer and ARC Future
Fellow in the School of
Physics and Astronomy at
Monash University. He earned
his PhD from Monash
University in 2008, before

being granted an Alexander von Humboldt
Fellowship, which he took up at the University of
Tuebingen, Germany. He then spent three years
as a postdoctoral research fellow at the
University of Melbourne, before returning to
Monash. Paul’s research field is gravitational
physics and high-energy astrophysics. He is an
active member of the LIGO Scientific
Collaboration that, in 2015, made the first
discovery of gravitational waves from colliding
black holes. In 2018, Paul won the Australian
Academy of Sciences Pawsey medal, recognising
outstanding research in physics by scientists up
to ten years post PhD.

ABSTRACT

Susan Scott™ and Paul Lasky?*

1 Australian National University
2 Monash University
* susan.scott@anu.edu.au

The Advanced LIGO gravitational wave detectors
have so far undertaken two observing runs, 01
and 02, with spectacular results. At the start of
07 in September 2015 the hundred year quest to
directly detect gravitational waves on Earth was
quickly realised with the detection of a clear and
strong gravitational wave signal coming from the
cataclysmic collision of two large black holes in a
binary system some 1.3 billion years ago. Towards
the end of 02 in August 2017 we achieved the
long- anticipated discovery of two orbiting neutron
stars in a binary system in the final moments of
inspiral leading up to their violent collision. Within
1.7 seconds of the coalescence a gamma-ray
burst was detected immediately confirming the
long-held hypothesis that neutron star collisions
are the progenitors of our almost daily detections
of short gamma-ray bursts. Neutron stars are
matter, so unlike when two black holes collide,
they broadcast electromagnetic as well as
gravitational radiation, and the alert sent out by
LIGO caused an avalanche of telescopes and
satellites around the world to interrupt their
observing schedules to attempt to pinpoint and
image the event. This was the birth of the era of
multi messenger gravitational wave astronomy.

Since the end of 02, and while upgrading the
instruments in preparation for 03, we have had the
opportunity to analyse, in greater depth, the data
from both 01 and 02 searching for coalescences

23rd Australian Institute of Physics Congress 2018 - HANDBOOK




of binary systems of black holes and neutron
stars. In this talk we will announce the full
catalogue of these results from both observing
runs and explain the significance of these
discoveries for physics.

Professor Monika Ritsch-Marte

Medical University of Innsbruck, Austria

Monika Ritsch-Marte received
her M.Sc. in Physics from the
University of Innsbruck in
1984 and her PhD in
Quantum Optics from the
Waikato University in New
Zealand (under the
supervision of D.F. Walls) in 1988. After several
PostDoc projects (Boulder/Colorado, Milano,
Helsinki), and after completing her Habilitation at
the Institute of Theoretical Physics in Innsbruck,
she accepted the Chair of Biomedical Physics at
the Medical University in Innsbruck in 1998 where
she founded a Biomedical Optics group. Her
current research interests include holographic
optical tweezers, digital holographic microscopy
and linear and non-linear Raman microscopy. She
has received numerous research grants and
awards, including an ERC Advanced Grant and
the Boltzmann Award of the Austrian Physical
Society. She is a member of the Austrian
Academy of Science and a Fellow of the Optical
Society of America.

ABSTRACT

1 Division for Biomedical Physics, Medical University of Innsbruck,
A-6020 Innsbruck, Austria
* mo nika.rit sch-marte@i-med.ac.at

In recent years optical wavefront shaping by
means of spatial light modulators (SLMs), such as
deformable mirrors, digital micro-mirror devices or
liquid crystal (LC) panels, has become a powerful
tool in Biophotonics [1-2]. “Holographic optical
tweezers” are well-known and widespread. But an
SLM can also be integrated into optical imaging
systems, making the microscope programmable
and adaptable with respect to the needs of a
specific sample. Iterative search algorithms are
used to find the desired phase mask patterns.
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A particular strength of the Synthetic Holography
[3] approach with programmable phase masks

is the possibility to multiplex, which means that
one can ‘pack’ several tasks into one computer-
generated hologram. One can, for instance, create
images which are composed of sub-images
belonging to different microscopy modalities, to
different depths inside the volumetric sample,

or to different parameter settings. Diffractive
phase masks normally operate in the modulation
range of 0 to 21 If one relaxes this condition,
allowing for multiple-2m phase shifts, several
computer- generated holograms can be read out
at different wavelengths from one and the same
voltage pattern applied to the LC panel. In this way
holographically modified imaging (in the visible)
can be accommodated in the same phase mask
that is used for holographically controlled trapping
(in the near-infrared).

1. References

[1] H. Rubinsztein-Dunlop et al., "Roadmap on structured light”, Journal
of Optics, 19,013001, 2016.

[2] C.Maurer, A. Jesacher, S. Bernet, and M. Ritsch-Marte, “What
spatial light modulators can do for optical microscopy”, Laser
& Photonics Reviews 5, 81-101, 2011.

[3] A. Jesacher, and M. Ritsch-Marte, ,Synthetic holography in
microscopy: opportunities arising from advanced wavefront
shaping’, Contemporary Physics, 57, 46-59, 2016.

Professor Jian-Wei Pan

University of Science and Technology of China

Jian-Wei Pan, born on March
11,1970 in Dongyang,
Zhejiang province. He
obtained his Bachelor and
Master degrees of Theoretical
Physics from University of
Science and Technology of
China (USTC) in 1992 and 1995. In 1996, he went
abroad for studying in Austria, and obtained his
Ph.D. degree of Experimental Physics from the
University of Vienna in 1999. In 2001, he was
appointed as the full professor of physics by
USTC. In 2011, he was elected as the
academician of Chinese Academy of Sciences
(CAS). In 2012, he was elected as the World
Academy of Science (TWAS) Fellow. The
research of Jian-Wei Pan focuses on quantum
optics, quantum information and quantum
foundations. As one of pioneers in experimental
guantum information science, he has
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accomplished a series of profound
achievements. Due to his numerous progresses
on quantum communication and multi-photon
entanglement manipulation, quantum
information science has become one of the most
rapidly developing fields of physical science in
Chinain recent years.

Sponsored by

ABSTRACT
Breaking the Wall to Quantum Engineering

Quantum information science and technology are
emerging and fascinating technologies formed
by combining coherent manipulating of individual
quantum systems and information technology,
which enables secure quantum cryptography
(quantum communication), super-fast quantum
computing, revealing laws of complex physical
systems (quantum simulation), and improving
measurement precision (quantum metrology)
etc,, to beat classical limits. This presentation will
highlight a few of our progress along quantum
communication, quantum computing, quantum
simulation and quantum metrology, based on
photons and atoms.

For fundamental aspect, one is led to the
conception of quantum entanglement when
apply guantum superposition principle to multi-
party system. The appeared ‘spooky action at a
distance’ phenomena referred by Einstein, is often
explained by seemingly reasonable assumptions
of “local realism”. The inequalities proposed by
John Bell and others provide immediate tests

for correctness of quantum mechanics. Many
efforts are addressing loophole-free tests of Bell
inequalities, which tries to close various loopholes,
in which some of loopholes are still needed

to be addressed including freedom of choice
loophole, the collapse locality loophole. Well, the
final test is on-going, many developed ground-
breaking technologies for coherent manipulation
of quantum systems offers elegant and feasible
solutions for satisfying increasing needs of
computational power and information security.

Based on state-of-the-art fiber technology

and rich fiber resources, we have managed to
achieve prevailing quantum communication
with realistic devices in real-life situation. This
constitutes demonstrations by developing decoy
state scheme over 100km firer extending its
employment in the metropolitan area network,
as well as maintaining Measurement Device
Independent QKD (MDI-QKD) over 400km.

At the meantime, we are also developing
practically useful quantum repeaters that
combine entanglement swapping, entanglement
purification, efficient and long-lived quantum
memory for the ultra-long distance quantum
communication. Another complementing route is
to attain global quantum communication based
on satellite. We have spent the past decade in
performing systematic ground tests for satellite-
based quantum communications. Our efforts
finally ensure a successful launch of the Micius
satellite. Three major scientific missions have
been finished, which includes achieving QKD
between satellite and ground station at thousand
kilometer scale, achieving satellite-based
entanglement distribution between two ground
stations separated by a distance of 1200 km,
achieving quantum teleportation from ground to
satellite over 1400 km. Very recently, using Micius
satellite as a trustful relay, the intercontinental
QKD between Beijing and Vienna over a distance
of 7600 km has also been realized.

In the areas of optical quantum information
processing, we have maintaining a series

of technological advances for generating,
manipulating and applications of multi-photon
entanglement. Over the past decade, we have
performed proof-of-principle demonstrations

for a number of key quantum algorithms
including the Grover's searching algorithm, Shor’s
factoring algorithms, quantum machine learning,
topological quantum error correction, and
particularly a recent photonic quantum computer
to solve the Boson sampling problem.

Future Prospects include building a global
guantum communication infrastructure with
satellite and fiber networks, quantum computing
by employing manipulating coherently more
than 50 qubits to exceed the simulating power of
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the current best supercomputers and reaching
“‘quantum supremacy”, Bell-test experiment with
human-observer at a distance on the order of one
light-second.

Professor Willie Padilla

Duke University, USA

Willie Padilla has been in the
metamaterials field since
2000, when he co-authored
the first paper on negative
index materials with Smith.
Padilla is particularly well

: known for his work at
terahertz (THz) frequencies, as well as in the area
of active and dynamically controlled
metamaterials. While working under a Director’s
Postdoctoral Fellowship at Los Alamos National
Laboratory, Padilla led efforts to demonstrate
dynamic tuning of a semiconductor hybrid
metamaterial by photodoping and voltage
control. Both of these key experiments are now
widely recognized and cited. Padilla’s lab
specializes in the THz, infrared, optical and
magneto-optic properties of novel materials
utilizing various spectroscopic methods,
including Fourier transform spectroscopy and
ellipsometry. Padilla’s recent interests include
tailoring the emissivity of objects with
metamaterial coatings, and the use of active
metamaterial arrays as components in THz and
infrared imaging systems.

ABSTRACT
Exotic Physics with All-Dielectric Metasurfaces

Willie J. Padilla1 *

1 Department of Electrical and Computer Engineering, Duke University,
Durham, NC 27708, United States of America

* willie.padilla@duke.edu

All-dielectric metasurfaces are a useful platform
to investigate a myriad of unconventional
physical scattering responses ranging from high
absorption and Huygens' reflect arrays to bound-
states-in-the-continuum (BIC). We experimentally
demonstrate several all-dielectric metasurfaces
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which realize: high transmission Huygens'
structures, high absorptive devices for imaging,
and dynamic surfaces with optical control. The
all-dielectric metasurfaces we explore consists
of arrays of high dielectric geometrical shapes,
and may support a number of eigenmodes of
either odd or even symmetry. [1,2] We show that
the geometry of the array may be used to tune
the oscillator strength and resonant frequency
location of the modes. The physics underlying
the nature of the electromagnetic responses is
described with temporal coupled mode theory and
waveguide analysis.

1. Simulation

The metasurface is simulated using full-wave 3D
electromagnetic software, and use the frequency
domain solver (finite element method). We use
the two-port simulations, where the two ports
were set symmetrically with respect to the mid-
plane of the unit cell, and periodic boundaries
were used on all sides. Eigenvalue simulations
are also performed permitting extraction of the
modes complex frequency. Metasurfaces may be
simulated with and without material loss, which
permits us to determine the individual pieces of
scattering and dissipative loss in the structures.
We use silicon as the base material for our all-
dielectric metasurfaces, and — in some studies

— use a slight boron doping. The metasurfaces
were fabricated by reactive deep ion etching

and we use pdms (polydimethylsiloxane) as a
support substrate. The all-dielectric metasurfaces
are characterized by various methods including
a vector network analyser, terahertz time-
domain spectroscopy, and Fourier transform
spectroscopy.

2. Tunable Metasurfaces

We also demonstrate dynamic control of the
amplitude and phase of transmitted light. Two
different optical sources are used — a 980nm
LED and an ultra-fast titanium sapphire laser
producing radiation at a wavelength of 800nm.
We obtain a transmitted phase of 120 degrees
with transmission modulation of over 99.9%.
Theoretical analysis and numerical simulations
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coupled with temporal coupled mode theory
indicate that the tuning is due to a substantial
increase in the material dissipation rate of the
odd eigenmode of the structure. This serve to lift
the degeneracy of the odd and even eigenmodes,
while simultaneously destroying the critical
coupled state.

Our all-dielectric metasurface is an ideal
platform to investigate unconventional physics
in electromagnetic wave absorbing systems.
The demonstration of a dynamic all-dielectric
structure highlights a new strategy for controlling
metasurfaces, and highlights a potential path to
achieve reconfigurability for future applications.

Figure 1: Left panel show a photograph of the
suspended silicon metasurface array. Middle panel
shows a computer rendered depiction of optical
photodoping of the array. Right panel show an SEM
image of the fabricated silicon metasurface array.

3. References

[1] X. Liu, K. Fan, I. V. Shadrivov, W. J. Padilla, “Experimental realization
of a terahertz all-dielectric metasurface absorber,” Opt. Express, vol.
25,p.191,2017.

[2] K. Fan,J.Y.Suen, X. Liu, W. J. Padilla, “Degenerate critical coupling in

all-dielectric metasurface absorbers,” Optica, vol. 4, p. 601, 2017.

Professor Teri Odom

Northwestern University, USA

Teri W. Odom is Charles E.
and Emma H. Morrison
Professor of Chemistry,
Professor of Materials
Science and Engineering, and
Associate Director of the
International Institute for
Nanotechnology (IIN) at Northwestern University.
She is an expert in designing structured
nanoscale materials that exhibit extraordinary
size and shape-dependent optical properties.
Odom has received numerous honors and
awards. Select ones include being named a U.S.
Department of Defense Vannevar Bush Faculty

Fellow; a Radcliffe Institute for Advanced Study
Fellowship at Harvard University; an NIH
Director’s Pioneer Award from the National
Institutes of Health; the MRS Outstanding Young
Investigator Award; an Alfred P. Sloan Research
Fellowship; an NSF CAREER Award; and a David
and Lucile Packard Fellowship in Science and
Engineering. She is a Fellow of the American
Chemical Society, Materials Research Society,
and the Royal Society of Chemistry. Odom is the
founding Executive Editor of ACS Photonics.

ABSTRACT

Reconfigurable Flat Nanoparticle Optics
Teri W. Odom'

7 Department of Chemistry, Department of Materials Science and
Engineering, Northwestern University, Evanston, IL 60208 USA
* todom@northwestern.edu

Over the past decade, significant progress

in controlling light-matter interactions at the
nanoscale has been achieved. Most of the
advances, however, have relied on fixed systems
limited to the as-fabricated or as-synthesized
dielectric or metallic nanostructures. This talk
will discuss how the ability to program or realize

a plasmonic response on demand may address
key challenges in future nanoscale optics. We will
highlight how the fabrication and scalability of
responsive nano-optical flat optics can be used in
diverse applications from stretchable nano-lasing
to reconfigurable lensing and imaging.

Professor Thomas Krauss

University of York, UK

1 Prof Thomas Krauss is
Professor of Photonics at the
University of York, UK. He is
interested in fundamental and
applied concepts of light-
matter interaction in photonic
nanostructures and he has
led a number of EU and EPSRC projects in
various aspects of photonic crystal devices, such
as slow light, optical interconnects and, more
recently, novel photonic concepts for biosensing.
He has published 300 refereed journal articles
and 6 patents. Prof Krauss is a Fellow of the
Institute of Physics, the Royal Society of
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Edinburgh and the Optical Society. In 2015, he
was awarded a Royal Society Wolfson Merit
Award.

ABSTRACT

Photonic Crystals and Nanostructures — Phoenix
of Photonics?
Thomas F Krauss

Department of Physics, University of York, York YO10 5DD, UK
thomas.krauss@york.ac.uk

Photonic crystals were invented in the late 1980's
as a tool for exercising spontaneous emission
control. By introducing the language of solid state
physics into photonics, they have transformed
the way we think about diffractive optics. As a
result, there was much excitement and a lot of
new activity emerged in the 1990's and 2000's.
Photonic crystals were eventually replaced by
other "hot topics”, yet many of these topics

are actually founded on similar principles. In
particular, the Bloch mode formalism, which is a
key feature of the bandstructure description of
the photonic crystal paradigm, underpins many
modern research areas, including metalenses,
label-free resonant imaging and nanostructures
for light trapping.

The idea of Bloch modes dates back to 1929,
when they were first described in the context

of electron wavefunctions in crystal lattices [1].
Bloch modes can be understood as interference
patterns arising from multiply Bragg-scattered
waves. Formally, they are described as follows,

E, = u, (re " with w,(r)= Z E, ein¢
n=-om

So, a Bloch mode describes the interference
pattern between a plane wave with wavevector k
and the sum over all possible lattice vectors G.

1. Metasurfaces

Metasurfaces are nanostructured thin films that
can imprint an arbitrary phase profile onto a

given beam; they can do this by creating localised
resonances or by adding specific wavevectors to
the beam, thereby invoking the Bloch formalism.
Metalenses in particular open new possibilities in
miniaturised optical systems with the smartphone
market in mind [2], especially since high
performance silicon-based structures have now

also been demonstrated in the visible [3, 4].

Figure 1. lllustration of a silicon metalens with ultra-
high numerical aperture [4]

2. Sensing and Imaging

Metasurfaces have now also entered the
sensing domain; sensing often relies on spectral
information, be it via fluorescence, absorption
spectroscopy or by tracking resonances. By
recognising the equivalence of wavelength

and lattice constant that is inherent in the Bloch
mode formalism, it is possible to translate spectral
information into spatial information. This ability
has been demonstrated with the chirped guided
mode resonance approach [5] and the “molecular
barcoding” method [6]. The related technique of
resonant imaging tracks resonances locally to
extract information on e.g. cell adhesion [7] or the
secretion of proteins [8], all in real time and with
the possibility to use clinical samples because of
the label-free nature of the process.

3. Light trapping

The final example comes from yet another
domain, namely light trapping, which is used to
enhance the absorption in thin film solar cells. By
exploiting Bloch modes and manipulating their
respective phases, we can selectively excite the
modes that most effectively contribute to the
absorption of sunlight [9].

4. References

[1] F Bloch, “Uber die Quantenmechanik von Elektronen in
Kristallgittern”, Zeitschrift f. Physik 52, pp. 555-600, 1929. [2] M.
Khorasaninejad, W.T. Chen, R.C. Devlin, J. Oh, A. Zhu, and F.
Capasso, "Metalenses at visible wavelengths: Diffraction-limited
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Z.Zhou, J. Li, R. Su et al., “Efficient Silicon Metasurfaces for Visible
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[8] J.Juan-Colas, I. Hitchcock, M. Coles, S. Johnson and T.F. Krauss,
“Quantifying single cell secretion in real time using resonant
hyperspectral imaging” unpublished.
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“Deterministic quasi-random nanostructures for photon control”
Nature Communications 4, Art. 2665, 2013.

Professor Garth lllingworth

UC Santa Crus/Lick Observatory

Garth lllingworth is a
Professor at the University of
California, Santa Cruz. He was
a Miller Fellow at UC Berkeley,
the Deputy-Director of the
Space Telescope Science
Institute, and in 2010 was
awarded an honorary Doctor of Science degree at
the University of Western Australia. He is the
recipient of the 2016 American Astronomical
Society Lancelot M. Berkeley New York
Community Trust Prize for his work on The
most-distant galaxies viewed with Hubble.

He has been exploring for the earliest galaxies in
the first 1-2 billion years of the Universe with the
world’'s most powerful telescopes, the Hubble
and Spitzer space telescopes and the Keck
telescope on Mauna Kea. Central to his research
has been to use Hubble to look back through
96% of all time to find and measure incredibly
faint, young galaxies that are the seeds that have
grown into galaxies today, like our Milky Way.

A recent highlight of this research is the
discovery of the most distant, and earliest, galaxy
ever seen, just 400 million years after the Big
Bang at redshift z=11.1. The publications from
this research on the most distant and earliest
galaxies, with an international team of scientists,
have consistently been among the most highly

cited papers on galaxies in the early universe (see
firstgalaxies.org). The latest results on the sizes
of distant galaxies and on the star formation

rate density at z~10, combined with the latest
Planck results that indicate that reionization
began around redshift z~10, have significant
implications for the detectability of the “first
galaxies” with the James Webb Space Telescope
(JWST). He recently gave the Lancelot M.
Berkeley Prize plenary talk at the 2017 meeting of
the American Astronomical Society.

ABSTRACT

Garth lllingworth Department of Astronomy
University of California Santa Cruz

The Hubble Space Telescope has revolutionized the
discovery and study of the earliest galaxies through
its exploration of the Universe in the first billion
years after the Big Bang. | will discuss what we have
learned about galaxies during that epoch at redshift
z>6 from the remarkable Hubble and Spitzer Space
Telescope imaging surveys, as well as detections

of gravitationally-lensed galaxies behind massive
clusters of galaxies. Lensing clusters provide
extraordinary opportunities for characterizing

the faintest earliest galaxies, but also present
extraordinary challenges. Analysis of early galaxies
found in deep cluster images reveal compact star-
forming regions that, remarkably, can be as small as
today’s globular clusters and dwarf galaxies.

The results from deep surveys with Hubble,
combined with the recent results on the Cosmic
Microwave Background from the Planck space
telescope, indicate that galaxies dominated the
UV ionizing flux that reionized the Universe. One
of the greatest surprises came from the Hubble
discovery of very luminous galaxies at redshifts
z~11 to z~8, just 400 to 650 million years after the
Big Bang. Hubble and Spitzer have encroached on
James Webb Space Telescope (JWST) territory
by looking back through 97% of all time to confirm
a z~11.1 galaxy. This is far beyond what we ever
expected Hubble and Spitzer could do.

Twenty years of astonishing progress with Hubble
and Spitzer leave me looking to JWST to provide
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even more remarkable exploration of the realm of
the first galaxies. | will give an update on JWST's
progress towards its launch, and then | will
discuss how the latest Hubble and Spitzer results
on the sizes of star-forming regions in distant
galaxies, on the star formation rate at redshift
z~10, and from Planck indicating that reionization
began around z~10, together have significant
implications for the detectability of the “first
galaxies” with JWST.
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Catalyst Awards in New York. Pioneer and
challenger — Maureen pioneered the scalable
engagement of men in the diversity and inclusion
conversation globally, supported founding the
Male Champions of Change (CEQ’s of major
companies supporting gender diversity) and
engages CEQ’s and leaders every week in
understanding how inclusion enables not just
diversity — but also engagement, innovation and
collaboration.

Maureen Frank

Tara Fortier

Diversity and Equity Group in Australian Physics
Keynote

Leading international
business woman — former
head of Mergers and
Acquisitions for Aon in UK

| and Australia, Telstra

“"1 Business Woman of the Year,
BRW Rising Star and founder of emberin 10 years
ago.Diversity and inclusion expert — Maureen,
with her ROI obsession has established over a
dozen diversity councils in major organisations
(most of which were the executive team),
personally coached CEQ'’s on their journey and
supported her client to achieve results, including
supporting a number of organisations increase
the number of women in senior leadership in
record time: a telco (from 6% to 31% in 2 years), a
mining company (from 8% to 23% in 2 years), a
bank (from 11% to 33% in 3 years), a waste
management business (from 8% to 19% in 1
year) and many more examples.

Speaker, entertainer and thought leader — she
has spoken at conferences in five continents
around the world.Bestselling author, writer and
creator — her books, publications and programs
have been used by over 50,000 people worldwide.
Global Award winner — her clients have won
multiple awards, acknowledging emberin as the
cornerstone of success, including two global

National Institute of Standards and Technology,
USA

Dr. Tara Fortier is a Project Leader at the National
Institute of Standards and Technology and
serves as Graduate Faculty at the University

of Colorado, Boulder. Her research is focused

on the development and application of optical
frequency combs for high precision atomic clock
comparisons and ultra low-noise microwave
generation. She received her Ph.D at JILA/
University of Colorado on the development of
phase-stabilized ultra-fast lasers for quantum
coherent control experiments. As a Postdoctoral
Director’s Fellow at Los Alamos National
Laboratory she performed optical atomic clock
comparisons as a means to search for time
variation of fundamental constants and violations
of physical laws. She was awarded the 2009
European Time and Frequency Forum Young
Scientist Award for her contributions to optical
frequency comb development, was a successful
champion in the DARPA PULSE Program, and
has served as the government evaluator for the
DARPA EPHI and STOIC programs. Finally, Dr.
Fortier serves on the NIST board of directors for
Women in STEM and is committed to serving

and advancing the representation of women and
minorities in physics and photonics.
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Optical networks and clock comparisons at the
18th-decimal place

Tara Michele Fortier

National Institute of Standards and Technology, 325 Broadway MS 847,
Boulder CO 80302 USA

Department of Physics, University of Colorado, Boulder CO 80309 USA
* tara.fortier@nist.gov

The generation of frequency references from
guantum mechanical systems have been
instrumental in enabling a timing stability and
resolution that are unattainable using classical
architectures. Atomic clocks, which produce
frequency in a deterministic way, are used as
precision time-keepers in atomic time-scales,

as frequency references in precision physical
measurements, and are necessary for positioning,
timing and synchronization in global networks [1].
Atomic clock transition frequencies are now being
reported with an uncertainties approaching 1 part
in 10718, achieved by harnessing the decreased
uncertainty and instability of optical as opposed to
microwave transitions [2]. This exquisite resolution
and the transition frequencies’ dependence

on physical laws and fundamental constants
make atomic clocks elegant systems for tests

of fundamental physics. In this talk | will discuss
the results from recent measurement campaigns
between the National Institute of Standards

and Technology and the University of Colorado

to compare optical atomic clock frequencies

to the 18th digit. | will also describe the optical
networks that connect and facilitate the precision
measurements and describe how the clock
network is being used for searches of ultra-light
dark matter [3].

1. References

[1] A. Bauch, “Caesium atomic clocks: function, performance and
applications,” Meas. Sci. Technol. 14, pp. 1159-1173 (2003).

[2] W.F McGrew et al, “Atomic clock performance beyond the geodetic
limit,” arXiv:1807.1128 arXiv:1807.1128, July 2018.

[38] A. Arvanitaki, J. Huang, J. and K. Van Tilburg, “Searching for dilaton
dark matter with atomic clocks,” Phys. Rev. D 91,015015 (2015).

Professor Philippa Browning

University of Manchester, UK

Philippa Browning is a
Professor at the Jodrell Bank
Centre for Astrophysics at
the University of Manchester
in the UK. Following a degree

)
'
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5
; in Mathematics at

- | j Cambridge and a PhD at St

Andrews, she became the first woman appointed
to lecture in Physics at Manchester. Her research
is concerned with the mysterious fourth state of
matter — plasma. She uses mathematical
modelling and computer simulation to
understand the complex interactions between
plasmas and magnetic fields, with application
both to the atmosphere of the Sun and to the
generation of energy by nuclear fusion. A main
focus of her research is to exploit synergies
between these apparently very different fields.
Philippa enjoys teaching undergraduates and
postgraduates in physics and astronomy,
conveying the excitement of the subject to the
next generation. She is also passionate about
communicating to the general public and is
involved in many public talks and events. She
was awarded the Chapman Medal of the Royal
Astronomical Society in 2016.

Sponsored by
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ABSTRACT

Self organisation by magnetic reconnection in
solar and fusion plasmas

Philippa K Browning'

1 Jodrell Bank Centre for Astrophysics, School of Physics and
Astronomy, University of Manchester, Manchester M13 9PL, UK
* p.browning@manchester.ac.uk

Magnetised plasmas in the laboratory and
astrophysics are complex systems, and the
concept of “self-organisation” provides a powerful
tool for understanding and predicting many
phenomena. Magnetic reconnection is a process
which reconfigures the magnetic field topology
and allows rapid release of free magnetic energy.
A magnetised plasma undergoing turbulent

23rd Australian Institute of Physics Congress 2018 - HANDBOOK



reconnection is predicted to relax to a state of
minimum magnetic energy whilst conserving
magnetic helicity [1]. Recent advances in
relaxation theory shed new light on how solar
flares are triggered and accelerate charged
particles to high energies, and how the solar
corona is heated to high temperatures, as well as
how spherical tokamak plasmas can be formed,
and the nonlinear development of instabilities

in the edge of tokamaks. This talk focuses on
reconnection and self-organisation in twisted
magnetic flux ropes, which are fundamental
structures in fusion and astrophysical plasmas.

1. Relaxation and reconnection in twisted flux
ropes: solar flares and tokamak edge-localised
modes

Magnetic energy may be stored in twisted
magnetic flux ropes in the solar corona, and

the release of this stored energy may result in
large-scale solar flares or smaller “nanoflares”
associated with heating of the solar corona. The
ideal kink instability in a twisted flux rope triggers
relaxation, through reconnection in fragmented
current sheets during the nonlinear phase of the
instability.

This results in plasma heating and acceleration
of non-thermal particles as the magnetic field
relaxes to a lower energy state [2]. Building on
idealised models of relaxation in cylindrical flux
ropes, a realistic model of an unstable twisted
coronal loop is developed, representing a confined
solar flare [3]. Exploiting a combination of 3D
magnetohydrodynamic (MHD) simulations

and test- particle modelling, the observational
signatures of both thermal plasma and energetic
non-thermal particles can be predicted, providing

a means to detect twisted magnetic fields through

X-ray and radio observations. Similarly, current-
driven instabilities during Edge Localised Modes

in tokamaks may trigger localised relaxation of the
edge plasma, and a relaxation-based model of this

process explains some surprising experimental
observations [4].

23R0 AUSTRALIAN INSTITUTE OF
PHYSICS CONGRESS

2. Self organisation of multiple flux ropes in
spherical tokamaks and the solar corona

Two or more twisted flux ropes may interact and
merge, leading to magnetic self-organisation.
Models of merging plasma flux ropes using
Hall-MHD simulations and analytical relaxation
theory provide good agreement with experimental
observations of merging-compression formation
in the MAST spherical tokamak [5]. An avalanche
of heating events in stable twisted flux ropes may
be triggered by instability of a single unstable flux
rope, with implications for solar coronal heating.
For the first time, such a heating avalanche,
predicted by cellular automaton models, is
demonstrated from first principles by 3D MHD
simulations [6]. This may be described through a
relaxation model, showing that multiple flux ropes
self- organise into a large-scale coherent structure
[7]. Recently, this model has been extended to
consider energetic particles and external driving.

3. References

[1] J.B. Taylor, “Relaxation of toroidal plasma and generation of reverse
magnetic fields”, Phys. Rev. Lett., vol. 33, pp. 1139-1141, 1974.

PK. Browning and R. Van der Linden, “Solar coronal heating by
relaxation events”, Astron. Astrophys., vol. 400, pp. 355-367, 2003.
R.F. Pinto, M. Gordovskyy, PK. Browning and N.Vilmer, “Thermal and
non-thermal emission from reconnecting coronal loops”, Astron.
Astrophys., vol 585, A159, 2016.
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VENUE MAPS

Ground Level Floorplan
University Club of Western Australia
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Conference Foyer: ........... ... Registration Desk

BanquetHall: ... Exhibition and catering

Banquet Hall/Banquet Hall Foyer/Lower Colonnade: ...... Posters

Ground Floor Terrace: ..o Welcome Reception/Dinner/Thursday catering

Seminar ROOM T: ... Diversity and Equity Group in Australian Physics Workshop
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23RD AUSTRALIAN INSTITUTE OF
PHYSICS CONGRESS

Perth 2018
Australia

Upper Level Floorplan
University Club of Western Australia
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Auditorium: ... ANFF workshop (Sunday only) and Concurrent sessions (Mon-Thurs)

Club Restaurant: ........... Physics Education Group High Tea
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University of Western Australia Map

MATILOA DAY

LEGEND =]
B PavParKiNG

P PERMIT PARKING - RED ! =i
PERMIT PARNING - YELLOW
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University Club of Western Australia: .... ANFF workshop, exhibition, posters, catering, social functions,
concurrent sessions, workshops

Arts Building: ... Concurrent sessions

Physics Building: ... Concurrent session

Octagon Theatre: ..o, Plenary sessions and Public Lecture
Accommodation: ... Trinity, St Catherine’s, St George's
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The Australian Institute of Physics Congress 2018 Committee

gratefully acknowledge our sponsors and exhibitors.

UNIVERSITY PARTNERS

WELCOME RECEPTION

% Curtin University

Curtin University's Department of Physics

and Astronomy is rapidly growing in student
numbers and high-impact research outputs.
Following the award of the low-frequency
component of the Square Kilometre Array

to Western Australia, the department has
organised its undergraduate teaching and
research around the areas of astrophysics,
applied physics, materials science and
theoretical physics. Curtin University is ranked
in the top 2% of universities globally with
around 56,000 students in campuses in Perth,
Kalgoorlie, Dubai, Malaysia, Mauritius and
Singapore.

W: curtin.edu.au

F-=g==y THE UNIVERSITY OF

Y WESTERN
‘e AUSTRALIA

The University of Western Australia (UWA) is
one of Australia’'s leading universities and has
an international reputation for excellence in
teaching, learning and research. Established in
1911 UWA is one of the oldest universities in
Australia. UWA is a World Top 100 university,
ranked first in WA.

Amongst the University's distinguished alumni
are two Nobel Prize winners in medicine and a
Fields Medallist in mathematics. UWA's leafy
campus on the banks of the Swan River is host
to over 23,000 undergraduate, postgraduate
and research students across four Faculties,
Engineering and Mathematical Sciences,
Science, Health and Medical Sciences and Arts,
Business, Law and Education.

W: uwa.edu.au

At the CNBP we use the power of light to
measure, seeking to understand the complex
molecular processes that underpin the living
body, as well as other dynamic biological
systems. Our approaches and technologies
encompass Discovery—of chemical,
nanomaterial and fibre based light responsive
tools—that Sense and that can also Image.
Bringing these three core capability areas
together, we are driving the development of
innovative new molecular sensing tools that
have broad application across the biosciences,
medical, agriculture, food and manufacturing
sectors. We have research focused nodes at
the University of Adelaide, Macquarie University,
RMIT University and Griffith University.

W: cnbp.org.au

SUNDOWNER POSTER SESSION

OSA [1C0O

The Optical Society Since 1916

The Optical Society (OSA) is a leading
professional organization that provides quality
research, inspired interactions and dedicated
resources for its extensive global network of
optics and photonics experts. Learn more at
0sa.org.

W: osa.org
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NOBEL PRIZE LECTURE

Woodside

Sponsoring Professor Rainer Weiss

Woodside is Australia’s largest independent

oil and gas company with a global portfolio,
recognised for world-class capabilities — as an
explorer, a developer, a producer and a supplier
of energy. Woodside's technology strategy has
been recently updated to ensure a continuing
focus on conventional oil and gas technologies
and data-driven breakthroughs, while also
prioritising carbon management and the
development of new energy sources.

W: woodside.com.au

PLENARY LECTURE

Australian Government

/‘ Science. Ingenuity. Sustainability.

Sponsoring Professor Philippa Browning

ANSTO leverages great science to deliver big
outcomes. We partner with scientists and
engineers and apply new technologies to
provide real-world benefits.

Our work improves human health, saves lives,
builds our industries and protects the environment.

ANSTO is the home of Australia's most significant
landmark and national infrastructure for research.
Thousands of scientists from industry and
academia benefit from gaining access to state-of-
the-art instruments every year.

To contact ANSTO you can call the main
switchboard on +61 2 9717 3111

P: 029717 3111

W: ansto.gov.au

A (Sydney): New lllawarra Road, Lucas

Heights NSW 2234

A (Melbourne): 800 Blackburn Road, Clayton
VIC 3168

The Australian Research Council Centre

of Excellence for Quantum Computation

and Communication Technology (CQC2T)

is working to create a universal quantum
computing ecosystem. CQC2T undertakes
world-class research in silicon and optical
guantum computing, guantum communication,
guantum interconnects and other quantum
technologies. The centre is headquartered

at UNSW and comprises more than 200
researchers from seven of Australia’s top
research institutions, forming one of the largest
combined and focused efforts in quantum
computation and communication in the world.

E: contactus@cqc2t.org
W: cqc2t.org

Twitter: @QuantumC2T
LinkedIn: cqc2t

KEYNOTE SPEAKER TRAVEL

y
\l-02Grav

The ARC Centre of Excellence for Gravitational
Wave Discovery (OzGrav) is using the historic
first detections of gravitational waves to
understand extreme physics and warped
spacetime, and to test the limits of Einstein's
theory of General Relativity.

0OzGrav brings together disciplines spanning
advanced instrumentation to big data and
astronomy. Through our cutting edge research,
0zGrav aims to inspire young people into
careers in science and technology, and educate
the public about the Universe. It is a partnership
between Swinburne University, ANU, Monash,
University of Melbourne, University of Adelaide
and UWA.

Professor Matthew Bailes,
Swinburne University
W: ozgrav.org

Contact:
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INDUSTRY DAY

AOS PARTNER DAY

IOP Institute of Physics

The Institute of Physics is a leading scientific
membership society working to advance
physics for the benefit of all. Alongside
professional support for its members, it
engages with policymakers and the public to
increase awareness and understanding of the
value that physics holds for all of us.

Its subsidiary company, IOP Publishing, is a
world leader in scientific communications,
publishing journals, ebooks, magazines and
websites globally.

W: iop.org
A: 37 Caledonian Road, London N1 9BU

SESSION SPONSOR

b’
ANFF

Established under the National Collaborative
Research Infrastructure Strategy, the Australian
National Fabrication Facility (ANFF) provides
academia and industry with access to more
than 500 state-of-the-art micro/nanofabrication

facilities spread across 21 Australian
institutions.

For more than a decade ANFF has been
enabling research through a mixture of training,
expert support and direct access.

From proving principles to producing
prototypes, the network is helping to bring
about new generations of medical devices,
materials, electronics, photonics, and more.

P: 0399029619

E: info@anff.org.au

W: anff.org.au

A: 151 Wellington Road, Clayton VIC 3168

SPIE.

SPIE, the international society for optics and
photonics, was founded in 1955 to advance
light-based technologies. With over 18,000
individual and 650 corporate members from
more than 160 countries, the not-for-profit
society serves the entire global photonics
community. SPIE enables innovation—

from fundamental research to product
development—through conferences, exhibitions,
publications, professional development, and
industry advocacy. In 2018, SPIE provided $4
million in support of education and outreach
programs.

W: spie.org

DE-GAP Brunch

@R EQUS
w

The Australian Research Council Centre of
Excellence for Engineered Quantum Systems
(EQUS) unites leading researchers from five
Australian universities in building quantum
machines that harness the full spectrum of
guantum physics. We will solve the most
challenging research problems at the interface
of basic quantum physics and engineering, and
work with partners in industry to translate these
research discoveries into practical applications
and devices. Our capacity building programs
will train a new generation of scientists in
cutting-edge fundamental research, innovation,
and entrepreneurialism, and ultimately have a
major impact on Australia’s high-tech economy.

W: equs.org

Perth 2018
Australia
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PHYSICS EDUCATION GROUP (PEG) HIGH TEA

NAME BADGE/LANYARDS

1I0P Publishing

|OP Publishing is a society-owned scientific
publisher, providing impact, recognition and
value for the scientific community.

Wholly owned by the UK Institute of Physics
(iop.org), we work closely with researchers,
academics, and partners worldwide to produce
academic journals, ebooks, conference series,
and digital products, covering the latest and best
research in the physical sciences and beyond.

Any profit IOP Publishing makes goes directly
to the Institute to support its activities.

Visit ioppublishing.org for more information

Fiona Walker, Global Exhibitions
& Conference Manager

P: +44(0)1179 301281

W: ioppublishing.org

Contact:

EDUCATION GRANT

¢ Nanotechnology
o Network

The Nanotechnology field is one of the fastest
growing areas of research and technology. The
Australian Nanotechnology Network (ANN), is
dedicated to substantially enhancing Australia’s
research outcomes in this important field by
promoting effective collaborations, exposing
researchers to alternative and complementary
approaches from other fields, encouraging
forums for postgraduate students and early
career researchers, increasing nanotechnology
infrastructure, enhancing awareness of existing
infrastructure, and promoting industry and
international links.

Nﬁ“?\””ﬂo Australian

The ANN will achieve these goals through its
dedication to bringing together all the various
groups working in the field of Nanotechnology
and related areas within Australia.

The International Conference on Nanoscience
and Nanotechnology is the major forum
designed to achieve these goals.

W: ausnano.net
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PAS

istitute for Photonics
and Advanced Sensing

IPAS is one of six world-leading research
institutes at the University of Adelaide. The
mission of IPAS is to use the power of light to
make the world healthier, wealthier and safer.
We are doing this by building unique sensors
which harness the powerful properties of light.

W: adelaide.edu.au/ipas

CONTRIBUTING SPONSOR

THE UNIVERSITY OF

W¥ WESTERN
%a? AUSTRALIA

28 8 Institute of

Advanced Studies

The Institute of Advanced Studies brings
researchers from all over the world to The
University of Western Australia, with the aim of
further enhancing UWA's global research profile.

W: ias.uwa.edu.au

PEOPLE'S CHOICE POSTER AWARD

©IEEE

Advancing Technology
for Humanity

The IEEE Western Australia Section caters
for the needs of all IEEE members in Western
Australia. The Section has an ongoing
programme of technical events.

W: ewh.ieee.org/r10/w_australia/



CONFERENCE SUPPORTED BY

- +*
2PV PERTH #
WESTERN AMSTRALIA - COMNVENTION

BUREAL

Perth Convention Bureau (PCB) is Western
Australia’s official convention bureau that
assists in driving business tourism into the
state.

PCB works collaboratively with our Western
Australian industry members to ensure

every event is an outstanding success. We
offer funding and support to association
conferences, corporate and incentive meetings.
Our services are complimentary and are
designed to assist you with areas such as
funding, bidding, planning and marketing your
conference, corporate meeting or incentive

group.

Experience a truly extraordinary conference in
Perth - a modern, vibrant, world class city that is
breathtakingly beautiful, surrounded by natural
wonders and set on the banks of the stunning
Swan River.

W: pcb.com.au
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Coherent

EXHIBITION BOOTHS

SNell
RSTITUTE OF PHYSICS

AUSTRALIAN
www.daip.org.au

The AIP is the leading professional body
working to promote the role of physics

in research, education, industry and the
community both in Australia and Internationally.
Physics provides the basis for much of our
current understanding of the world as well as
underpinning many established and emerging
technologies and is important to Australia’s
cultural and economic development. Come and
discuss membership options and the benefits
of becoming an AIP member.

W: aip.org.au

SCIENTIFIC

Coherent Scientific specialises in the supply
and support of scientific lasers, spectroscopy
systems, microscopes and related equipment.
We are the local distributor for highly reputable
companies such as Andor, Aerotech, Bruker,
Coherent Inc, LakeShore, Nikon, Quantel and
TMC.

We have supported our customers for almost
30 years with our experienced sales and service
personnel located throughout Australia and
New Zealand.

W: coherent.com.au

=

€ZZ1 VISION

Wacowm and This Film Techmoabsgy

Ezzi Vision's core business is the supply

of vacuum, glove box and thin film coating
equipment to universities, research & scientific
institutes and industrial companies."With over
30 years of combined vacuum technology
experience, Ezzi Vision can provide you with
products, service, training, and customer
support like no other supplier”. Housing

over more than 18 different dealerships and
1600 varied products through our facilities

in Melbourne and Sydney, we also offer our
customers service contracts covering both
normal and preventative maintenance.

Ezzi Vision is truly a one stop shop for complete
vacuum solutions.

P: 1800463994
E: info@ezzivision.com.au
W: ezzivision.com.au

PHYSICS CONGRESS

Perth 2018
Australia
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10P Publishing

|OP Publishing is a society-owned scientific
publisher, providing impact, recognition and
value for the scientific community.

Wholly owned by the UK Institute of Physics
(iop.org), we work closely with researchers,
academics, and partners worldwide to produce
academic journals, ebooks, conference series,
and digital products, covering the latest and best
research in the physical sciences and beyond.

Any profit IOP Publishing makes goes directly
to the Institute to support its activities.

Visit ioppublishing.org for more information
Fiona Walker, Global Exhibitions &
Conference Manager

P: +44(0)1179 301281
W: ioppublishing.org

5y

KPTechnology

work function & energy level measurement

Contact:

If your research involves perovskite or organic
semiconductor energy level determination, visit
KP Technology's booth. We offer an integrated
measurement system for EF, EV, HOMO and Eg
determination. Our innovative, cost-effective
equipment features in over 700 publications for
perovskites, solar cells, diamond, metal-oxides,
organic semiconductors, OLEDs, nanowires etc.
2018 sees the launch of our new data analysis
package, KP WIZE, an ideal accompaniment

to our award-winning ambient-pressure
photoemission spectroscopy (APS) systems.

E: sales@kelvinprobe.com
W: kelvinprobe.com
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Lastek ..

Photonics Technology Solutions /’ q \Q\

Lastek is an exclusive distributor for leading
manufacturers in the photonics marketplace
such as Toptica, Light Conversion, Gentec-EO,
Thorlabs and many others; and have installed
our equipment at leading institutions across
Australia and New Zealand. Our portfolio covers
a vast range of applications, from spectroscopy
to atom optics, microscopy to electrochemistry,
advanced manufacturing and more.

P: 08 8443 8668
E: sales@lastek.com.au
W: lastek.com.au

N NewSpec

NewSpec specialises in the sales and service of
high-end scientific equipment to the scientific
research, aerospace & defence, and life

science markets throughout Australia and New
Zealand. NewSpec is the distributor for leading
international manufacturers including;

+ Newport Corporation

+ Spectra-Physics Lasers

+ Princeton Instruments

+ Hitachi High-Technologies Electron
Microscopy
NKT Photonics

+ Avantes

+ Kentek

+ Zygo Metrology

P: 08 8463 1967
E: sales@newspec.com.au
W: newspec.com.au



ODQuark Photonics

Solutions. for Spectroscopy

Quark Photonics is a leading supplier of
scientific instrumentation serving the Australian
and New Zealand scientific research, defence,
industrial and life science markets, specialising
in spectroscopy and photonics instrumentation.

Contact: Anthony Quinn

M: 0419 240 146

E: Anthony@QuarkPhotonics.com.au
W: quarkphotonics.com.au

é{f‘iﬂ nal ogees for science

Scitek is your leading provider of vacuum
technology, cryogenics, nanotechnology

as well as surface characterization for the
wider physics, nanotech and material science
community.

Our staff members are experts with many years
experience and extensive training. Customers
know us for longstanding commitments and
honest service.

Brands we exclusively represent include Adixen,
Pfeiffer Vacuum, Vacuubrand, Gamma Vacuum,
VAT, Oxford Instruments, PHI, ScientaOmicron,
Angstrom Engineering, Sentech, Gatan, Witec,
Park and many more.

P: 029420 0477

E: sales@scitek.com.au

W: scitek.com.au

A: Unit 1, 12 Chaplin Drive, Lane Cove NSW
2066

3 >Warsash Scientific

Advanced Instruments for Research & Industry

Warsash Scientific is a leading Australian supplier
of scientific instruments and components serving
Australian and New Zealand research, defence
and industry since 1976.

We specialise in Nano-positioning, Nano-
spectroscopy, Lasers & Photonics, MEMS
characterisation, Nano-lithography, and Thin
Film technologies including

23R0 AUSTRALIAN INSTITUTE OF

+ Physik Instrumente (PI) piezo nano-
automation

neaSpec nano FTIR & SNOM
Renishaw Raman micro-spectroscopy
Nanoscribe Nanolithography

+ Beneq ALD systems

+ Zurich Instruments Lock-in Amplifiers

+ DataRay Laser Beam Profilers

+ Cobolt-Hiibner DPSS Lasers

+ Azure Light System Fibre Lasers

+ MSquared OPO and Ti:Sapphire lasers

+ Excelitas Single Photon Counting Modules

+ Filmetrics Film thickness measurement
IntraAction Acousto-optic modulators

W: warsash.com.au

TRESTLE TABLE DISPLAY

SPRINGER
NATURE

With more than 200 Nobel Prize winners among
the authors of our books and journal articles, it
is safe to say that Springer has earned its place
among the world's foremost STM publishers. As
an e-first company our editors discover the best
authors and help to disseminate their research,
while our developers deliver the next big thing

in scholarly communications. Our dedicated
teams crisscross the globe to get journal
articles, books, protocols and other products
into the hands of the researchers, librarians and
practitioners who need them most.

W: springernature.com/gp

QYSL=#H#Hx

L e—
Photonics

YSL Photonics provides 20W externally
triggerable supercontinuum source (430nm-
2400nm), and T00W femtosecond fiber lasers
(pulse energy>200uJ). Free demo units and trial
sample processing available

E: sales@yslphotonics.com
W: yslphotonics.com/

PHYSICS CONGRESS

Perth 2018
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Catering
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Catering
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Exhibitors
1 10P Publishing 6 Quark Photonics A Springer Nature
2 EzziVision 7 Warsash Scientific B YSL Photonics
3 Coherent Scientific 8 Lastek
4 KP Technology 9 AIP Executive
5 Scitek 10 NewSpec
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POSTER P

ROGRAM

Poster Session — Monday 10 December

5.30pm - 6.30pm

| NO | PRESENTER POSTER TITLE m PRESENTER POSTER TITLE

AIP - ASTRONOMY AND ASTROP

HYSICS

1 James Beattie
Queensland University
of Technology

Fractal Geometry through the
Sonic Scale of the World's Largest
Turbulence Simulations

John McFerran
University of Western
Australia

Comparison of frequency-to-voltage
converters for laser frequency
stabilisation and cooling of atoms

2 Gurashish Singh Bhatia
International Centre
for Radio Astronomy
Research (ICRAR)

The Central Redundant Array
Mega-Tile at the Murchison Radio
Astronomy Observatory

3 Charles Gravestock
University of Western
Australia

The Phase Synchronisation System
for the Mid-Frequency Square
Kilometre Array Radio Telescope

4  Paul Hancock
Curtin University

Space Situational Awareness with
the Murchison Widefield Array

AIP - ATOMIC & MOLECULAR PHYSICS

5  Srivatsa Badariprasad
University of Melbourne

Instability of Rotationally-Tuned
Dipolar Bose-Einstein Condensates

6  Francis Bayochoc
University of Queensland

Dynamics of thermalisation of two
tunnel-coupled quasicondensates

23  Matt Reeves Bistability and non-equilibrium
University of Queensland  condensation in a driven-damped
atomic superfluid
24  Oliver Sandberg Exact Floquet analysis of time-
University of Queensland  averaged trapping potentials
25  Grace Sawyer Electron collisions with negative ions
Curtin University
26  Matthew van Eck Cross Sections and Spin
Curtin University Asymmetries for Electron Collisions
with Lead Atoms
27  Raymon Watson Optical dipole trapping of ytterbium
EQUS University of for an optical lattice clock
Western Australia
28  Daniel Wells A phase space perspective on high

University of Melbourne

harmonic generation using Wigner
quasiprobability distributions

8  Julian Berengut

AMBIT: A program for high-precision

AIP - BIOPHYSICS & SOFT MATTER PHYSICS

University of New South  relativistic atomic structure
Wales calculations

9  Dashavir Chetty Strong field excitation of Argon with
Griffith University few-cycle laser pulses

10  Jonathan Dean
University of Melbourne

Absolute energy of the K alpha
emission spectrum of Scandium

11 Zhi-Tao Deng
University of Queensland

Properties of Superfluid Flow
Between Reservoirs

12  Bernard Field
Maonash University

Variational approach for modelling
Bose polarons at finite temperature

13 Daniel Flynn
University of Melbourne

Muonic hydrogen and the proton
radius problem

14  Dmitry Fursa
Curtin University

Electron-impact dissociation of
molecular hydrogen

16  Guillaume Gauthier
University of Queensland

Transport Dynamics of an
Atomtronic LRC Circuit

29  Declan Armstrong Three Dimensional Manipulation
University of Queensland  and Force Measurement of
Microorganisms
30 Azin Azadi 3D printed mechanical meta-
Murdoch University materials and bone scaffolds:
non-linear elastic behaviour in a
“severed” Diamond network.
31  ltia Favre-Bulle High speed multiple particle tracking
University of Queensland  for biological applications
32 Jan Gluschke Monolithic complementary
University of New South  nafion-gated nanowire circuits with
Wales kHz response for bioelectronics
applications
33 René Wittmann Density functional theory for two-

Heinrich-Heine-
Universitat Diisseldorf

dimensional hard rods

17  Amy Geddes
University of New South
Wales

Saturated configuration interaction
calculations for five-valent Ta and Db

AIP - COMPLEX SYSTEMS & COMPUTATIONAL PHYSICS

18  Rohan Glover
Griffith University

Frustrated tunneling ionization
dynamics with CEP locked pulses

19  Kwan Goddard
Lee University of
Queensland

Non-Symmetric Vortex equilibria in a
Boes-Einstein condensate

20  Joshua Guanzon
University of Queensland

Simulation of the Jarzynski equality
in a finite temperature Bose gas

34  Snezhanal. Abarzhi Effect of noise on Rayleigh-Taylor
University of Western mixing with time-dependent
Australia acceleration

35 Snezhana l. Abarzhi Stability of an accelerated
University of Western hydrodynamic discontinuity
Australia

36 RyanKidd Phase space methods for nonlinear
University of Queensland  quantum dynamics in atomic BECs
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AIP - CONDENSED MATTER & MATERIAL

37  Alireza Aghajamali
Curtin University

Xenon Release upon Thermal
Annealing of Nanodiamonds: A
Molecular Dynamics Study

Irene Suarez-Martinez
Curtin University

Graphitization studies using an
Atomic Absorption Spectrometer as
an ultra-high temperature oven

38  Tomi Baikie
Cambridge University

Singlet Fission Luminescent Solar
Concentrators

Stuart Watt
University of Western
Australia

Impact of hydrogen gas on the
inverse Spin Hall effect in Pd-Co
bi-layer films

39  Nicholas Collins
University of Melbourne

Towards deterministic implantation
of colour centres in diamond

AIP - EDUCATION FOR PHYSICS & RELATED DISCIPLINES

40  Daniel Creedon
University of Melbourne

Irradiation induced modification of
superconductivity in boron doped
diamond

41  Martin Cyster
RMIT University

Simulation of low pressure oxidation
in Josephson junction fabrication

42 Guochu Deng
Australian Nuclear
Science & Technology
Organization

The Cold-Neutron Triple-Axis
Spectrometer SIKA at OPAL

43  Masaaki Doi Tohoku
Gaukin University

Magneto-optical Keer Effect
of D022-Mn3Ga/Cr/L10-MnGa
Trilayered Circler Dots

44  Ruhao Fang
University of Sydney

Strain-engineered Ultrahigh Mobility
in Phosphorene for Terahertz
Frequency Transistors

45  Fabio Isa CSIRO
Manufacturing

Nano-diamonds on group-IV
semiconductor substrates for
quantum optics

46  Mark Johnson
University of New South
Wales

Electrical control of a single spin-7/2
123Sb donor in 28Si

47  Akib Karim
RMIT University

Ab-initio photoluminescence
spectrum of NV-centres in small
nanodiamonds

48  Mykhailo Klymenko
RMIT University

Multi-electron states of phosphorus
dopants in silicon nano-structures

49  Mikhail Kostylev
University of Western
Australia

Effects of hydrogen on the
ferromagnetic resonance of
Ni80Fe20/Y/Pd multilayer films

59  Rahul Kumar An analysis of high school students’
Choudhary University of  attitudes and understanding of
Western Australia Einsteinian physics using short and

long interventions

60  Anthony Greaves An electromagnetic and circuit
Swinburne University theory concept inventory of

undergraduate engineering students

61 Lorna Jarrett Public understanding of key
University of scientific concepts underlying
Wollongong climate change, and suggested

learning and teaching strategies to
overcome misconceptions

62 Magdalena Kersting How History and Philosophy of
University of Oslo & Science Can Inform Teaching and
University of Western Learning of General Relativity in
Australia Upper Secondary School

63  Guillermo Munoz Educational Toolbox for Photon
Matutano Macquarie Correlation Principles and
University Fundamentals in Quantum Optics

64  Jules Rankin The Life of a Syllabus: Almost 20
University of Sydney years of HSC Physics.

65  Geoff Swan Short courses for teachers
Edith Cowan University

66  Graham Wild A Matlab based multiple choice
RMIT University marking system graded students’

work, email them a copy of their quiz
with computer generated feedback,
and provided question analytics to
inform intervention and revision.

AIP - GEOPHYSICS, SOLAR, TERRESTRIAL & SPACE PHYSICS

50 Ross Leon
University of New South
Wales

Electrically driven spin qubits
with micromagnet in Silicon-MOS
quantum dots

51  Hironari Okada
Tohoku Gakuin
University

Martensitic phase transition under
high pressure in Heusler alloy
Pd2Mn1+xSn1-x

67

Brett Carter
RMIT University

The Effect of Plasma Density
Variations on the Generalised
Rayleigh Taylor Instability in the
Equatorial lonosphere

AIP - GRAVITATIONAL WAVES & RELATIVITY

52  William Pappas
ARC Centre of
Excellence in Exciton
Science

Spatial variation and correlation of
spin and magnetoluminescence in
organic light-emitting diodes

53  Alexandr Sadovnikov
Saratov State University

Brillouin light scattering study of
strain-controlled Yttrium Iron Garnet
stripes

68  Sebastian Murk Properties of stress-energy
Macquarie University tensor and metric close to the
Schwarzschild radius
69  Michael Page Enhanced detection of high

University of Western
Australia

frequency gravitational waves using
unstable optomechanical filters with
low loss microresonators

54  Sergey Samarin
University of Western
Australia

Spin-orbit interaction on surfaces by
spin-polarized (e,2e) spectroscopy

AIP - INDUSTRIAL & APPLIED PHYSICS

55  Thomas Schefer
University of Western
Australia

Effect of Hydrogen on the FMR
linewidth of thick Co/Pd bilayer
systems

56  Toshiyuki Shima
Tohoku Gakuin
University

Effect of pseudo-diffusion layers on
the magnetic properties for artificial
Nd-Fe-B grid patterns
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70  Ludovic Rapp Evaluation of surface processing
Australian National efficiency with powerful ultrashort
University pulse lasers for large-scale industrial

applications

71 Jingchao Song Large area plasmonic colour pixels
University of Melbourne  via Nanoimprint Lithography

72 Matthew van Breugel Affordable Nano-scale Thermometry

Macquarie University

with Diamond
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AIP - NUCLEAR & PARTICLE PHYSICS

73

David Dossett
University of Melbourne

Automating calibration at the Belle Il
experiment

Leonardo Assis
Morais University of

Transition edge sensor: photon-
number resolving detectors

74  Greg Lane E6 transition in the decay of Fe-53m
Australian National
University

75  Brendan McCormick Relative measurements of g(2+)

Australian National
University

in the stable even-even Ge and Se
isotopes

76

Chandrima Sengupta
Australian National
University

Elastic Scattering and Reaction
cross section of 8Li on heavy and
medium mass targets

77

Ben Swinton-Bland
Australian National
University

Systematic Study of Quasifission in
48Ca-Induced Reactions

78

Anton Wallner
Australian National

Limits in Accelerator Mass
Spectrometry for Astrophysical and

University Nuclear Applications
79  Matt Westlake Characterization and investigations
University Of in to phonon dynamics of Silver
Wollongong doped Lanthanum Manganite nano
particles for hypothermia treatment
of cancer cells.
80  Scott Williams Networked cosmic muon detectors

University of Melbourne

for outreach and cosmic muon
background measurement

AIP - PLASMA PHYSICS

81  Snezhana l. Abarzhi Late-time evolution of Rayleigh-
University of Western Taylor instability in a domain of a
Australia finite size

82  Snezhana l. Abarzhi Effect of noise on Rayleigh-Taylor
University of Western mixing with space-dependent
Australia acceleration

83  Kavya Hemantha Rao Angle resolved X-ray emission
Griffith University spectroscopy of laser produced

metal plasmas and alloys

84  Desmond Hill Effect of pressure fluctuations
University of Western on Richtmyer-Meshkov coherent
Australia structures

85 Desmond Hill Dimensional crossover in Richtmyer-
University of Western Meshkov unstable flows in the
Australia presence of pressure fluctuations

86  Vishnu Mangalath Coordinate-free Grad-Shafranov
University of Western equation on a Riemannian manifold
Australia with Killing field

87  David Pfefferlé What may the experimental and
University of Western numerical data tell us on properties
Australia of Rayleigh-Taylor interfacial mixing?

88  David Pfefferlé Non-planar elasticae as optimal

University of Western
Australia

curves for the magnetic axis of
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I APPLICATIONS

« OCT

= Fluorescence Spectroscopy&Microscopy
* STED/Super-Resolution Imaging

« Flow Cytometry .

¢ Photoacoustic Microscopy

=« Nanophotonics

! FEATURES

Total Power >20W

External Triggerable 1-80MHz
Wavelength 430-2400nm

Internal Repetition Rate 0.01-200MHz
Pulse Energy >1.5u)

Single-Mode Qutput

i APPLICATIONS I FEATURES

OLED Dicing Average Power TOOW

Full Screen Dicing Pulse Duration ~300fs-10ps
Sapphire Drilling&Dicing Peak Power >500MW

Glass Drilling&Dicing Repetition Rate 25-5000KHz
Thin Metal Drilling&Dicing Pulse Energy >200u)

FPC Drilling&Dicing M<1.3
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