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Bringing all things quantum & dark matter
to schools and communities around
Australia…

In the spirit of reconciliation, the National Quantum
& Dark Matter Road Trip participants and organisers
acknowledge the Traditional Custodians of Country
throughout Australia and their connections to land,
sea and community.
We pay our respect to their Elders past and present,
and extend that respect to all Aboriginal and Torres
Strait Islander peoples.
We honour and respect the long tradition of
knowledge-making, including in the STEM disciplines
of science, technology, engineering and mathematics,
of First Nations People.
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About the
road trip
8–26 August 2022
Brisbane to Perth
To coincide with National Science
Week, a team of scientists and science
communicators will travel from
Brisbane to Perth, delivering engaging
presentations, hands-on activities, pub
quizzes and more!

25 SCIENTIST S
7,000 KILOMETRES
19 DAYS

The nature of dark matter is one of the
biggest mysteries of the Universe, and
Australia is a key player in the quest to
figure it out. Dark matter accounts for
84% of all the matter in the Universe,
but we don’t yet know what it is.
Quantum technologies are crucial in
the hunt for dark matter, and they’re
already used in smart phones and cars,
medical imaging, manufacturing and
navigation. But today’s technologies
capture only a small fraction of the
potential of quantum physics.

40 CITIES & TOWNS

Our road-trippers are looking forward
to spreading their knowledge and
enthusiasm of quantum and dark
matter. They hope to inspire the next
generation of scientists and engineers,
and highlight the potential of quantum
technologies and dark matter discovery
for the future of our society.
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OUR LOGO
The logo for the National Quantum & Dark Matter Road Trip consists of three things:
1.
2.
3.

A map of Australia
A conceptual drawing of an atom
An overlay of the cosmic microwave background (CMB)

We chose the map of Australia because that is where both our world-class research and this
road trip take place—we will be driving all the way from Brisbane to Perth, covering a solid
chunk of the country.
The atom is chosen to represent the physical sciences. We know thanks to centuries of
scientific effort that most things we can see are made up of atoms, which are tiny little bits of
matter. Quantum physics has a close relationship to the atom, because things on small length
scales, like atoms, are governed by the weird and wonderful laws of quantum mechanics. Dark
matter research is also heavily connected to atomic physics. Dark matter detectors rely on a
strong understanding of the goings-on inside regular atoms.
The CMB is one of the coolest discoveries of the 20th century, and holds a special place in
the hearts of all physicists. Put simply, it is radiation coming from space, which we can detect
with radio telescopes here on Earth. The thing is, the radiation that makes up the CMB is
incredibly old—nearly 14 billion years old—left over from a very early time in the Universe.
We can look at how this very old radiation is distributed across the sky and get a snapshot
of the Universe a very, very long time ago. We can mine all kinds of information about our
Universe from the CMB, and it is one of the key pieces of evidence for the existence of dark
matter.
The CMB reminds us that, although we may be a bunch of hairless apes, clinging to a rock
hurtling through space, who have never travelled farther than our own Moon, as long as we
maintain a spirit of curiosity and discovery we are capable of learning incredible things about
the Universe at large… it also just looks really cool!
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SPONSORS
The National Quantum & Dark Matter Road Trip is a joint initiative
between the Australian Research Council Centres of Excellence for
Engineered Quantum Systems (EQUS) and Dark Matter Particle Physics
(CDM). We are very grateful to the Australian Government and Inspiring
Australia for providing funding through a National Science Week grant.
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ABOUT EQUS
Website: equs.org | Twitter: @ARC_EQUS
EQUS is the Australian Research Council Centre of Excellence for Engineered Quantum
Systems. Our mission is to engineer the quantum future by building quantum machines that
harness the quantum world for practical applications.
Quantum technology is here. It’s used in smart phones and cars, medical imaging,
manufacturing and engineering, navigation and much more. But today’s technology captures
only a small fraction of the potential of quantum physics. New developments in research and
engineering mean a new generation of technologies.
We are solving the most challenging research problems at the interface of basic quantum
physics and engineering, working with partners in industry to translate our discoveries into
practical applications and devices, and training a new generation of scientists in cutting-edge
research, innovation and entrepreneurialism.
We engage the community in quantum and its
potential for our future through public events,
competitions and outreach activities. By
engaging with schools and communities, we
hope to inspire future quantum scientists and
engineers.

ABOUT CDM
Website: centredarkmatter.org | Twitter: @ARC_DMPP
Astrophysical and cosmological observations have revealed that our picture of the Universe
is incomplete. Ordinary matter makes up less than 16% of the matter of the Universe and the
remaining 84% appears to be made of a mysterious, invisible substance named dark matter.
The ARC Centre of Excellence for Dark Matter Particle Physics (CDM) brings together experts
from across Australia and internationally to unlock the secrets of dark matter and foster the
science and engineering leaders of the future.
Our outreach and education program, with
a focus on regional schools and emphasis on
diversity, aims to share the excitement and
benefits of Australia’s hunt for dark matter to
inspire and train a new generation of innovative
thinkers.
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The route
BRISBANE/MEANJIN

START: 8 AUGUST, BRISBANE/MEANJIN
END: 26 AUGUST, PERTH/BOORLOO
Brisbane/Meanjin
Kew
Oakey
Wingham
Gatton
Newcastle/Malubimba
Murwillumbah
Taree
Byron Bay
Morisset
Ulmarra
Narara
South Grafton
Sydney/Gadi
Coffs Harbour
Canberra/Ngambri
South Kempsey
Yass
Port Macquarie/Guruk
Corryong
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Mount Beauty
Bendigo
Stawell/Yirip
Manangatang
Red Cliffs
Clare
Adelaide/Tarndanya
Ceduna
Border Village
Norseman

Kalgoorlie
Esperance
Ravensthorpe
Katanning
Lake Grace
Narembeen
Corrigin
Quairading
Cunderdin
Perth/Boorloo
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SCHOOLS
Camden Haven High School
Clare High School
Coffs Harbour Senior College
Corrigin District High School
Corryong College
Cunderdin District High School
Eastern Goldfields College
Esperance Senior High School
Katanning Senior High School
Lake Grace District High School
Manangatang P–12 College
Melville High School
Morisset High School

Mount Beauty Secondary College
Murwillumbah High School
Narara Valley High School
Narembeen District High School
Oakey State High School
Quairading District High School
Ravensthorpe District High School
Red Cliffs Secondary College
South Grafton High School
Stawell High School
Taree High School
Wingham High School
Yass High School
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Road-trippers
The 2021 WA Quantum & Dark Matter Road Trip team

The road-tripping team includes scientists and science communicators from
two national research centres, working to engineer the quantum future and
unlock the secrets of dark matter. The team are looking forward to sharing
their knowledge and enthusiasm for quantum and dark matter, and inspiring
the next generation of scientists and engineers.

BEN MCALLISTER
• Postdoctoral Research Fellow
• CDM & EQUS
• University of Melbourne &

Swinburne University of Technology
• Road-tripping Canberra to Perth
& behind the scenes
Dr Ben McAllister is a scientist and science communicator based between Perth and
Melbourne. He holds positions at the University of Western Australia and Swinburne
University, with both EQUS and CDM.
Ben’s scientific work spans dark matter particle physics, quantum technology and materials
science. When he isn’t in the lab doing research, he’s usually somewhere else talking about it!
Outside science he loves cooking and music, and is a life-long North Melbourne Football Club
tragic.
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JACKIE BONDELL
•
•
•
•

Education and Outreach Coordinator
CDM
University of Melbourne
Road-tripping Brisbane to Canberra
& behind the scenes

What do you do?
I learn about the science our researchers do and turn it into hands-on activities that students
and the public can understand.

How did you get where you today?
I studied physics and astronomy in graduate school but realised I loved teaching more. I then
taught high-school physics for 15 years and did a lot of work creating new activities that
incorporate hands-on technology in the classroom. Now I get to translate exciting new
science so a variety of learners can understand cutting-edge science!

What’s the best thing about your role?
I love working with science teachers so they can continue to learn about new science to share
with their students. I also enjoy travelling to different schools around Australia.

What advice would you give to someone considering studying science?
Just do it! There is a place in science for everyone who has a keen interest.

What do you enjoy doing outside of work?
I am an avid rower and I also play on a women’s baseball team. My family and I also enjoy the
occasional Mario Kart tournament.

What’s something people not might know or expect about you?
I have a dog named Astrid and a bearded dragon named Nero.
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KRISTEN HARLEY
•
•
•
•

Communications & Engagement Manager
EQUS
University of Queensland
Road-tripping Canberra to Perth
& behind the scenes

What do you do?
I promote quantum and the cool work done at the ARC Centre of Excellence for Engineered
Quantum Systems (EQUS) to EQUS members, other physicists and the public. This includes
managing the EQUS website and social media, writing news stories, and helping to coordinate
events and outreach activities, such as the National Quantum & Dark Matter Road Trip.

How did you get where you are today?
I’ve always loved maths, so at university I studied maths and physics, including Honours and a
PhD in maths. My PhD was about developing new maths to help improve our understanding
of biological processes such as tumour growth and wound healing. The key to it all was
canard solutions, which are so-named because they look a bit like ducks when plotted and are
basically impossible to see numerically or physically, so were thought to be a hoax. Between
my PhD and my current job, I worked at a subeditor on the science journal Nature and as a
digital producer for the charity Cancer Research UK.

What’s the best thing about your role?
The best thing about my job is the variety, which means I don’t get bored and I learn new
things every day. I like that my work still involves a lot of problem solving and project
management, despite no longer being a researcher. I also get to meet a bunch of great people
and do fun activities like driving across Australia in the name of quantum.

Where do you see yourself in 5 years?
I have absolutely no idea what I’ll be doing in 5 years and that’s ok. My career hasn’t gone how
I expected, but it’s been fun nonetheless. There’s an off-chance I’ll be the Chief Operating
Officer of a Centre of Excellence, starting a charity or performing in musical theatre. But most
probably I’ll be doing something I haven’t even thought about yet.

What do you enjoy doing outside of work?
I enjoy running, seeing and talking to friends, getting my nails done, drag, bushwalking, and
watching my favourite TV show (The Good Wife) and listening to my favourite music (Six the
Musical and Eurovision) on repeat. I’m also very passionate about improving equity, diversity
and inclusion in STEM. Although I’m pleased to see progress has been made over the past
decade in terms of acknowledging the problems and having more conversations, systemic
issues and barriers remain. Alongside my communications and engagement duties, I sit
on EQUS’ equity, diversity and inclusion committee, which helps to drive cultural change
at EQUS and in the broader STEM community, to ensure everyone feels welcome and can
achieve success.
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CYRIL LAPLANE
•
•
•
•

Postdoctoral Research Fellow
EQUS
Macquarie University
Road-tripping Brisbane to Sydney

I grew up in Marseille, a 2,600-year-old city in the south of France on the Mediterranean
coast. You can probably trace back my official academic birth to 2012 when I graduated from
the University of Lyon (France) with a Master in Nanoscale Engineering. I then moved in
Geneva to do a PhD in the Group of Applied Physics under the supervision of Prof. Nicolas
Gisin, where I developed and studied solid-state quantum memories for light based on rareearth-ion-doped solids with application in quantum communication.
I joined Macquarie University at the end of 2017 to work on nanodiamond optical sorting.
Since then, I also have been expanding my research activities, using optical tweezers in
microfluidic chips to study different nanoparticles in wet environments and developing a new
optical trapping setup in vacuum for levitodynamics studies.
In 2020, I was awarded a Sydney Quantum Academy postdoctoral fellowship to investigate
and develop new quantum sensors based on levitated nanocrystals. My project will expand
the capabilities of these levitated systems and will explore their potential applications for
inertial sensing, gravimetry and probing the boundaries between quantum and classical
physics.
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FATEMEH MOHIT
•
•
•
•

PhD student
EQUS
University of Queensland
Road-tripping Brisbane to Port Macquarie

What do you do?
When you toss a coin how many outcomes can you get? Two, right? In quantum mechanics,
we have coins that can be both heads and tails at the same time and have many more
outcomes than a two-sided coin. Hard to imagine, I know. These ‘coins’ can be used to store
information. For example, with a normal coin, I can send someone information represented
by 1 (heads) and 0 (tails), otherwise represented by “yes” or “no”. Our quantum coins, on the
other hand, can convey a lot more information.
In everyday life, we communicate to each other using language. However, our computers
speak a different kind of language, which uses normal coins, where information can be a
combination of 1s and 0s (each number is one coin). As we discover new things and need
to find answers to bigger problems, normal computers can no longer calculate things for us
because of how complex the calculations are. But because of the advantages of quantum
coins, we can build new computers known as quantum computers, which can tackle these new
problems.
Light is made up of energy packets, which are both a particle and wave at the same time.
Picture a little ball being dropped into a pool of water. A photon is both the ball and the waves
rippling on the pool surface (it’s mind blowing). One type of quantum coin is a photon. My
work specifically involves making and improving devices that can better communicate and
process quantum information using photons.

How did you get where you are today?
I studied a Bachelor of Science and Arts in my undergraduate degree at UQ and majored in
physics, maths and philosophy. At school, I had a big curiosity for all things fundamental and
that’s how I ended up in three very basic disciplines. I specialised in quantum nanophotonics
and machine learning in my honours degree and will now continue this work in my PhD.

What’s the best thing about your work?
The best thing about my work is when I finally run my machine learning code to take data and
optimise my system in the lab while I go and have a coffee.

What advice would you give to someone considering studying physics?
It might seem too difficult at times but stick with it because it’s definitely worth it!
Understanding and being able to apply physics concepts to real-life problems is one of the
most valuable skills you could ever achieve.

What do you enjoy doing outside of work?
When I’m not in the lab or in the office (rarely), I like staying active, having adventures with
friends, playing video games, working on personal projects and sleeping. I love rock climbing,
cycling, hiking and camping.
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LAUREN MCQUEEN
•
•
•
•

PhD student
EQUS
University of Queensland
Road-tripping Brisbane to Port Macquarie

What do you do?
We use the special effects of how the smallest building blocks of the Universe interact to
make devices that can detect very quiet and far-away sounds. Normally, these devices are the
size of a jelly-bean or bigger, but we can make them smaller than a single grain of sand!

How did you get where you are today?
In grade 12, I wasn’t quite sure what to study in university, but knew that I really enjoyed
physics and mathematics so my physics teacher suggested that I apply for a really good
science degree and go from there. I ended up studying a Bachelor of Advanced Science with
a physics major, then completed my honours research project. After that, I started my PhD in
physics (specifically, optomechanical sensing), which I’m about 6 months into. I tried to test
out a lot of fields of physics during my undergraduate study, and ended up choosing the area
of physics I’m in now because optics and optomechanics became some of my favourite fields
of physics to study in my undergraduate degree, and I like that there’s an extremely wide and
varied range of real-world applications to explore.

What’s the best thing about your work?
It’s difficult to choose the best thing about my work, but one of the best things would be the
variety of tasks I get to do on a week-to-week basis. My tasks range from designing devices
using computer software and fabricating those devices in cleanroom laboratories, to testing
the devices in another laboratory, and sometimes even taking them out of the laboratory to
test them in real-world environments. It’s rare for two weeks to ever be the same!

What advice would you give to someone considering studying physics?
If you’re studying physics, or science in general, try to test out as many fields of your area of
science as you can. Try to make sure that you take a variety of classes and make an effort to
listen to talks that may be out of your area of interest too, because you might find out about
a field that you never would have otherwise. I definitely wouldn’t have thought I’d be doing
the PhD in the area I am today if you’d asked me in year 12, but that was because I didn’t know
that it existed!

What do you enjoy doing outside of work?
I really enjoy crafting, particularly crocheting, hiking (the Blue Mountains and Sunshine Coast
hinterland are some of my favourite spots), watching movies, listening to music, and cooking
or going out to dinner with my friends. I’ve also started to dabble in rock-climbing, and I’m
very keen to start travelling more now that the world is opening up again!

Anything else?
I’m very excited to get on the road for this road trip and meet and talk to lots of interesting
people!
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MAVERICK MILLICAN
•
•
•
•

PhD student
EQUS
University of Sydney
Road-tripping Brisbane to Sydney

What do you do?
I take specially designed pieces of dust, shoot them with lasers, and use cameras to
understand their energy. After some fancy math and a lot of science, we will use all this to
build the world’s strongest and fastest computer.

How did you get where you are today?
With a base in ion-trap atomic physics research in Seattle (University of Washington), I came
to the University of Sydney to pursue my PhD in physics. I joined the Quantum Control
Laboratory in January 2022 to work on trapped-ion quantum computing and simulation and
I’m very proud to be a part of the EQUS community of researchers as well.

What’s the best thing about your role?
The best thing about my current role as a PhD student, especially in Australia, is the
community of amazing minds around me. Not only is cutting-edge research coming out of
both the EQUS and Sydney Quantum Academy communities, but both groups do some of
the best work I’ve seen at pushing researchers to come together, socialise, share ideas and
collaborate.

What do you enjoy doing outside of work?
I do just about anything outdoors! Hiking and camping are my absolute favourites, I used to
love spending weekends up in the Cascade Mountains near Seattle. But I also can’t complain
if the weather is nice and an easy day of surfing and sunbathing finds itself in front of me! Get
me outside and I’ll be smiling.

Fun fact:
I used to be an internationally acclaimed jump-roper (rope-skipper), and my team name was
Hot Dog USA!
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RENEE KEY
•
•
•
•

PhD student
CDM
Swinburne University of Technology
Road-tripping Brisbane to Port Macquarie

What do you do?
I hunt for very old and very tiny black holes zooming around in our outer galaxy. If there’s
enough of these black holes they could make up dark matter, which is an invisible substance
that glues galaxies together, and makes up 85% of all matter in the Universe!

How did you get where you are today?
I studied physics in high school and at university—studying space and the Universe was
something I always really wanted to do. It was one of my favourite subjects in school, but I also
thought about becoming a children’s book illustrator or a musician (I played clarinet)!

What advice would you give to someone considering studying physics?
Learn to code a little! Code a small game or learn some coding styles, because programming
is a very big part of astrophysics research these days. I had to learn on the fly, but wish I had
some time to learn at school.

What do you enjoy doing outside of work?
I spend a lot of my time looking after my garden—I have basil, bok choy and broccoli, all which
the snails and slugs in my garden love to eat before I can!

Fun fact:
I’m a scaredy-cat. I hate horror films, long and dark hallways, and jump-scares. Once on year
5 school camp, I cried because a gentle cow came up to our tent at night, but I thought it was
a monster!
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GIORGIO BUSONI
•
•
•
•

Postdoctoral Research Fellow
CDM
Australian National University
Road-tripping Port Macquarie to Canberra

What do you do?
My research work involves several tasks: reading new publications, talking with colleagues
about ideas, making calculations regarding my current research project, writing manuscripts
where we present results and participating in conferences to present our results. Regarding
teaching: preparing teaching material, assignments, exam questions and supervising the
students.

How did you get where you are today?
I have always been very interested in and fascinated by scientific subjects. I chose a scientific
high school, where I participated in the national competitions for mathematics and physics
and got very good results, in particular for the ones related to physics. I therefore decided to
study physics at university, first as an undergrad and then a master’s. I then moved to another
city to study my PhD. I was always fascinated by the origin and history of the Universe, and
this is the reason why I decided to choose this research topic.

What’s the best thing about your work?
My work has advantages and disadvantages. Some of the advantages are travelling a lot
to participate to conferences, the flexibility, and the opportunity to interact with a lot of
people, and last but not least the opportunity to teach and interact with future generations of
scientists.

What advice would you give to someone considering studying science?
If you feel it is your passion, go for it! I think it’s very important in life to study and work in a
field you are passionate about.
Science is fun!

What do you enjoy doing outside of work?
I really like playing tennis. I also enjoy photography, motorbiking, and traveling to exotic and
adventurous destinations.
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MAT THEW GERATHY
•
•
•
•

Postdoctoral Research Fellow
CDM
University of Melbourne
Road-tripping Port Macquarie to Canberra

What do you do?
I try to detect and identify different types of radiation as accurately as possible and to use that
information to investigate how things work.

How did you get where you are today?
I’ve been drawn to STEM since primary school and have studied chemistry, physics, maths and
biology ever since. I originally intended to go into chemistry but a great university course (and
lecturer) drew me into nuclear physics and spectroscopy instead.

What’s the best thing about your role?
The best thing about my role is that I always get to work on something new. Different types of
detector, radiation, analysis technique, software, etc. There’s always more to learn and I get
constantly exposed to new ideas and skills.

What advice would you give to someone considering studying science?
It’s ok to study science without intending to pursue it as a career and you should stick with it
as long as it’s something you enjoy and find interesting. The skills you learn will be invaluable
no matter where you end up.

What do you enjoy doing outside of work?
Outside of work I love to read (mostly sci-fi and fantasy), play board games, and am an avid
swing dancer.
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CÉLINE BOEHM
• Chief Investigator &

Head of School of Physics
• CDM
• University of Sydney
• Road-tripping Morisset to Sydney

An astroparticle physicist who studies cosmology, astrophysics and particle physics, Professor
Boehm has worked around the world, most recently as Chair of Physics at the Institute
for Particle Physics Phenomenology at Durham University, in the UK. She previously held
academic positions in physics at the Laboratoire d’Annecy-le-Vieux de Physique Théorique in
France, CERN in Switzerland, and Oxford University in the UK. Professor Boehm completed
her PhD in theoretical physics at the Ecole Normale Supérieure Paris in France and her Master
of Science at Ecole Normale Supérieure and the University of Pierre and Marie Curie in Paris.
In parallel, she completed a Master of Science in Engineering at the Ecole Polytechnique
Féminine in France. In recognition of her significant contributions to physics and
demonstrated impact in her field, Professor Boehm was elected as a Fellow of the Institute of
Physics in the UK in 2015. Joining the University of Sydney in January 2018, Professor Céline
Boehm is only the second woman to be Head of School for Physics in the school’s history.
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ALEX HAHN
•
•
•
•

PhD student
EQUS
Macquarie University
Road-tripping Sydney to Bendigo

What do you do?
You might have realised that not everything in our world is good. We had the pandemic during the past
two years. Also, our planet is getting warmer so that the poles melt and penguins and polar bears lose their
habitat. For humanity to overcome these issues, we need to develop new technologies. In the context of the
pandemic, this would be new drugs to heal people or the vaccine to avoid infections. With regards to global
warming, solutions could involve new types of battery to store a lot of power. One promising technology
that is potentially able to find new batteries or drugs is quantum computers. These are similar to your laptop
or computer at home but much faster. So imagine a snail (your computer) on a race with a rabbit (quantum
computer). The downside of quantum computers is that they are very fragile, similar to a balloon filled with
water. A very small perturbation can destroy them completely. This is where I come in. I work on methods
to protect the quantum computer from getting destroyed. More specifically, imagine again your quantum
computer to be a very fragile balloon filled with water. It is so fragile that the air around us would act as
millions of little needles trying to destroy the balloon. So what I am working on can be thought of as a fan
that rotates very, very quickly. It creates some wind that blows away all the needles from the balloon. By this
procedure, we are able to protect the quantum computer and ensure that it can perform all the important
calculations to solve humanity’s big issues.

How did you get where you are today?
Already as a child, I was intrigued by nature. I was collecting stones and sticks from the ground observing
them for hours. What I always had in mind was: What are they made of? Why do they look like this? This
intrinsic interest in the essence of matter followed me throughout my time in school. Therefore, I chose
to focus on physics, maths and chemistry. It was at this point where I heard about the ‘standard model of
elementary particles’. This is a theoretical model to describe what matter is made of, from the smallest, most
microscopic point of view. To learn more about it, I decided to study physics and found my fascination for
quantum mechanics. After a very mathematical training during my Bachelor’s and Master’s, I decided to do
something more practical for my PhD. I also wanted to go abroad—outside of Germany, where I stayed my
entire life. Therefore, I applied for a PhD at Macquarie University under the supervision of Daniel Burgarth.
Our group is working on quantum control—the field that links fundamental quantum science to practical
quantum engineering.

What’s the best thing about your work?
What I really enjoy about doing research is the freedom of thoughts. You are basically getting paid for
thinking about interesting things and learning something new every day. It is just an amazing feeling if a
calculation that you are doing works out and you know that you are—at least for a second—the only person on
the planet who has ever seen this new result.

What advice would you give to someone considering studying science?
Science can be frustrating sometimes if things do not work out as expected. Studying is sometimes really
hard and involves working long hours. But it is rewarding at the same time. Just stay curious and keep your
drive. You will have a motivation for studying your subject, so always think about this when it’s getting tough.
Also, many things that you will learn do not immediately make sense. Often, you will have to go through
them many, many times. And even if you understand them, the motivation why you should learn these things
is often not obvious. You will just realise much later what they are useful for.

What do you enjoy doing outside of work?
I love spending time with friends. Especially during the weekends, I am always out with them exploring
Sydney and Australia. We will go hiking or visiting another neighbourhood in Sydney for some cultural
exchange. I also enjoy playing table tennis in Macquarie’s sports centre.
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ELISABETH WAGNER
•
•
•
•

PhD student
EQUS
Macquarie University
Road-tripping Sydney to Bendigo

How did you get where you are today?
I was interested in many subjects after high school—philosophy, neuroscience, psychology,
to name just a few. In the end I’ve chosen to study physics because I considered it to be a
good match for both my passion and my skill sets. (I remember having enjoyed writing a 20page philosophy essay about happiness in my last year of high school, but I couldn’t imagine
keeping doing that during a five-year-long degree. Solving crazy math riddles all night on the
other hand? Yes, that’s me.)

What’s the best thing about your role?
Doing a PhD gives you a lot of freedom. You can choose and set the focus of your research,
choose with whom you are working to some degree, and develop an independent, critical way
of thinking. Some of my favourite things are the workshops and conferences PhD students
can attend—they are a good reminder of being part of a great smart global community
tackling some of the most pressing unsolved problems out there.

What advice would you give to someone considering studying science?
Life begins at the end of your comfort zone. It’s normal to have doubts and be unsure. Just
start with the subject you find most interesting, and you will find a career path along the way
which will bring you joy and also contribute to society.

What do you enjoy doing outside of work?
I have absolutely loved bushwalking and spending time outside ever since I was a kid. I tend to
get the best ideas and make the best life decisions when I am in nature. I’ve been all around
Sydney, on a few solo pilgrimages on the Caminos the Santiago, in the Alps, and the Himalaya.
Indoors, I enjoy a daily gym routine, detox in the sauna, and listen to heaps of podcasts.
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JACINTA MAY
•
•
•
•

Honours student
EQUS
University of Sydney
Road-tripping Sydney to Bendigo

What do you do?
I spend my days constructing devices that mimic patterns we see in nature. I consider a
phenomenon that occurs at very small scales (far smaller than the eye can see) and build
something just as small to demonstrate that phenomenon. Then, I get to manipulate it and
see what science is revealed.

How did you get where you are today?
I study physics and chemistry, both of which act as extremely useful tools in my quantum
computing research. I began my research in experimental quantum computing, rather
unconventionally, significantly early in my studies. Quantum dots were the first quantum
computing devices I was introduced to, and from there I have extended my breadth of
research immensely. I spent some time working with topological qubits, particularly
investigating phenomena of the superconducting spin gap in one-dimensional quantum
point contacts. This led to my adoration of superconducting quantum devices and circuits, for
which I am currently engaged in my most recent research project.

What’s the best thing about your work?
The freedom to do what excites me the most. Some days I go into work where, unbeknownst
to me, my measurement or results, or even just conversations with others in the lab will lead
me on paths to opportunities that I could scarcely have imagined myself embarking upon.

What advice would you give to someone considering studying science?
To be a great scientist, be prepared to fail, to get lost, to misunderstand—as long as you have
the will to learn and the courage to persevere there is absolutely nothing stopping you. So be
enthusiastic, be open, be a vessel for which to absorb all you learn, and most of all, do not be
afraid!

What do you enjoy doing besides physics?
My ancillary passion in life is music. I play the concert harp, my devotion to which is second
only to experimental quantum computing. I play to soothe my soul when the stresses of work
become too great. It acts as a perfect reset to prepare my mind again for the challenges of
research.
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RIDDHI GHOSH
•
•
•
•

PhD student
EQUS
Macquarie University
Road-tripping Sydney to Bendigo

What do you do?
When you take an object and keep dividing it into smaller and smaller parts, at one point you
end up with something so small that you can no longer divide it. Everything around us is made
up of these small particles. Now, being so small, we cannot really see these. What I do is try to
find ways to know about these tiny particles and work out theories to control them.

How did you get where you are today?
As a kid, I had a lot of questions about nature and things that happen around us. I realised,
with help from my teachers, that a lot of these questions can be answered by physics. This
motivated me to learn as much physics as my little self possibly could.
As is true with any other subject that one puts all their heart into, the deeper I delved into
physics, the more I started loving it. I decided to pursue a bachelor’s, followed by a master’s in
physics. It was during masters that I grew fond of quantum physics—a highly counterintuitive
theory that explains certain phenomena that appear to be magical, and yet somehow works.

What’s the best thing about your role?
My typical day always involves learning something new, be it about science or general
knowledge. I get to meet new people regularly and learn not only about their research but
also their views on varied stuff. Any research involves working on something that no one has
worked on before. I find this exciting that I might know something that no one else does yet.

What advice would you give to someone considering studying science?
Be curious. Keep up the inquisitiveness. Half the job is done when you ask the right
questions, the remaining half would only be to figure out the answers ;)😉

What do you enjoy doing outside of work?
I like to paint and enjoy experimenting with different paint media. My recent interest includes
digital painting. I also enjoy travelling and exploring new places. Being a foodie, I like cooking
and have been refining my culinary skills every now and then.
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RAGHDA ABDEL KHALEQ
•
•
•
•

PhD student
CDM
Australian National University
Road-tripping Canberra to Adelaide

What do you do?
I work on research at the intersection of dark matter and nuclear physics. I specifically look
at how the nuclear model we choose affects the scattering of a dark matter particle off
the nucleus. On a day-to-day basis, I might talk to my supervisors or colleagues about the
work, read up on other relevant and important papers, spend time doing the research, and
occasionally get involved with teaching and outreach activities.

How did you get where you are today?
I remember enjoying and being good at science in early high school, but it wasn’t until midhigh school that I was introduced to physics, which I became very interested in. I then did my
year 10 work experience at Sydney Observatory, which consolidated by interest in physics,
and I remember thinking “I want to work here one day” (fun fact: I ended up being a tour guide
at Sydney Observatory some years later—turns out dreams DO come true). After that I was
pretty set on physics, and my high-school physics teacher was really great at encouraging all
my inquisitive questions and curiosity.

What advice would you give to someone considering studying science?
Follow your passions, set goals, work hard, and find people who will support you in getting to
where you want in your life and career. Science is pretty broad—there are so many fields and
subfields, and lots of different kinds of people working in it, and you can find your place in it
too!

What do you enjoy doing outside of work?
I love art, and I actually have a painting degree in addition to my physics one. I spend some
of my time working on that, and specifically I’ve been looking into ways of combining art and
science (called SciArt), which can be both challenging and fun!

Which three people (living or dead) would you invite to dinner?
This is a really tough question actually, there are so many people I’d love to have a chat with to
learn more about their perspectives and views. If I had to narrow it down, I’d pick
• Marie Curie: this is a no-brainer, the lady was super cool and won two Noble Prizes!
• M. C. Escher: he was a Dutch artist I studied about in high school, who made
mathematically inspired works—he was one of my artistic idols for a long time!
• Ryoji Ikeda: a Japanese artist who is currently one of my artistic inspirations—he has
created works focused on, and derived from, physics and science ideas.
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HARISH POT TI
•
•
•
•

Postdoctoral Research Fellow
CDM
University of Adelaide
Road-tripping Bendigo to Adelaide

What do you do?
I’m an experimental particle physicist. Through my research, I try to answer questions like:
• What are the fundamental particles that make up our Universe? By fundamental particles
I mean those that cannot be broken down into smaller particles.
• How do these fundamental particles interact with each other?
• How many such particles exist?
My favourite particle is the “top quark”. The top quark is special because it is the heaviest
fundamental particle that we have discovered so far. Most of my research focuses on how the
top quark interacts with other particles like photons and the Higgs boson.

How did you get where you are today?
When I was a kid, I used to read articles on dark matter and anti-matter in newspapers. They
increased my enthusiasm towards physics and science in general. So, I chose physics as my
major while pursuing undergraduate studies in India. Then, I moved to the US to get a PhD
in particle physics. Just after getting my doctoral degree, I came to Australia to work as a
researcher at the University of Adelaide.

What’s the best thing about your role?
I get to work with brilliant people from more than 90 different countries of the world. Even
though they all are from different cultures and backgrounds, they have one common goal:
understanding our Universe better. I consider myself to be very lucky to work and interact
with them every day. I love traveling to new places. As part of my work, I have visited many
countries and cities for research collaboration purposes and conferences. This is a huge plus
for me 🙂 : )

What advice would you give to someone considering studying physics?
Don’t be scared to ask questions. Even the most intelligent people were not experts when
they were young. They became creative by reading books, asking questions and doing
experiments. So, never ever hesitate to ask “Why?”.
If you want to become a scientist, only two things are required:
1. An inner curiosity to explore & understand the rules of nature
2. Willingness to work hard to get things done
It does not matter what your race/gender/orientation/background is. Always believe in
yourself. Also, do not hesitate to contact the experts in the field you are interested in for
mentoring or their suggestions on reading materials.

What do you enjoy doing outside of work?
I love running. I participated in many half-marathons in the past and I am still continuing it. I
also like hiking and playing board games with friends. If I get stressed due to work, I do yoga
and meditation at home to feel relaxed.
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STEFAN ZEPPETZAUER
•
•
•
•

PhD student
EQUS
University of Queensland
Road-tripping Bendigo to Adelaide

What do you do?
I design and build artificial atoms, microwave resonators, and use them to try and construct
new types of clock to investigate the fundamental nature of time.

How did you get where you are today?
I was always interested in the Universe, which is why I started studying astronomy in Vienna.
However, after hearing a lecture about quantum mechanics, I was so intrigued by all the
strange and counterintuitive phenomena that I switched to physics and specialised in
quantum optics. After finishing my master’s degree, I moved to Brisbane in late 2021 to start
my PhD in circuit quantum electrodynamics.

What advice would you give to someone considering studying physics?
Almost everyone who gets into physics feels overwhelmed by the scope and intimidated by
the complexity at first. The important thing is not to let that dissuade you and to keep at it. Be
curious and ask questions! Physics is an incredibly rewarding field to study if you stick with it.

Where do you see yourself in 5 years?
I will hopefully have finished my PhD and work on an interesting and fulfilling project in
quantum physics in either academia or industry.

Anything else?
I look forward to engaging with lots of people on this road trip and hope to help make the
concepts of quantum physics a little less mysterious.
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TIM HIRSCH
•
•
•
•

PhD student
EQUS
University of Queensland
Road-tripping Bendigo to Adelaide

What do you do?
I’m making a computer out of tiny vibrating trampolines. The trampolines have a special
property called nonlinearity, which means they can vibrate in two different ways (either a little
bit, or a lot). We can say one way represents “false” and the other way represents “true”, and
then solve basic logic equations. A computer built this way could survive strong radiation that
would damage a normal computer—for example, on a satellite in space.

How did you get where you are today?
I went into uni sure I cared about climate change but not of much else, so I did a science
degree and tried out various subjects. Turns out I enjoyed maths and physics the most, plus
doing research. A PhD seemed like a way to do more of what I was enjoying and develop
useful skills for later in life. My current project interested me because the physics is simple to
explain yet deep, the concept is novel, and I get to do theory, design, production and testing.

What’s the best thing about your role?
I love that I get to be curious and keep learning every day.

What advice would you give to someone considering studying science?
Do it! The skills you learn will useful regardless of what you do afterwards.

What are your plans for your research?
Not sure—whatever lets me do the day-to-day physics that I enjoy and work on something I
care about.
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WILL CAMPBELL
•
•
•
•

PhD student
CDM & EQUS
University of Western Australia
Road-tripping Bendigo to Adelaide

What do you do?
My work involves looking at certain crystals, which vibrate at specific tones, much like a
guitar string vibrates to make sound. We analyse this vibration to see whether any cool and
interesting new particles are interacting with it, such as dark matter or gravitational waves.

How did you get where you are today?
I always wanted to be an engineer and studied the required maths and physics to get into
engineering. Slowly along the journey I fell in love with physics and the deeper understanding
that comes with studying it. Also the people in physics are all great.

What’s the best thing about your role?
The best thing about my role is being a small part of the cutting-edge developments that will
shape the next generation of technology in the world; it’s always inspiring and never dull.

What advice would you give to someone considering studying physics?
If you’re currently studying physics or science, find out which part you enjoy the most and
stick with it, it only ever gets more interesting and more fun as you delve further into it.

What do you enjoy doing besides physics?
Outside of physics, I love playing and watching AFL as well as playing a bit of music here and
there.
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IRENE BOLOGNINO
•
•
•
•

Postdoctoral Research Fellow
CDM
University of Adelaide
Road-tripping in Adelaide

What do you do?
My job is to understand how the world around us is made. To do this, I am trying to capture
the vibrations of dark matter, which, as it is dark, we cannot see, neither with our eyes nor with
telescopes or other instruments. Basically, I solve mysteries! 😀 : D

How did you get where you are today?
The passion for physics came when I was 4 years old: I used to browse my parents’ atlas
every night where there were photos and explanations of the planets. At 8, I already knew
everything about the Solar System. At 9, I bought my first book of Stephen Hawking. During
high school, I won two astrophysics competitions and I chose astrophysics as a course of study
at university.

What’s the best thing about your work?
Every day is always different from the others, you never get bored, you don’t do repetitive
things.

What do you enjoy doing outside of work?
I am an eclectic person and I do many different things. I love to play the violin, but I also like to
dance (I was a ballerina), meet friends, read a book, watch footy and soccer matches, formula 1
and motorcycles.

Which three people (living or dead) would you invite to dinner?
Marie Curie, David Oistrakh, Nelson Mandela

Fun fact:
When I was at the university, I organised a Star-Wars-style fight with students and professors.
We built a powerful electricity generator capable of lighting neon lamps suitably coloured in
red and green.
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EMILY FILMER
•
•
•
•

PhD student
CDM
University of Adelaide
Road-tripping in Adelaide
& Kalgoorlie to Perth

What do you do?
I’m using the biggest machine in the world to learn about the smallest building blocks of our
Universe! There’s so much we have to discover, and I’m looking for new particles that might
explain why there’s so much mass in our Universe that we can’t see. I also get to help build
the new inner part of the detector that will help us collect more data and help us further
understand the particles that we’re made from.

How did you get where you are today?
I’ve been interested in physics all my life—it started when I was 3 and my dad was watching
a Richard Feynmann documentary, and I think I just decided that was what I was going to
do. Space was the thing that interested me the most as a kid, and I ended up doing my
undergraduate degree in space science and astrophysics at the University of Adelaide,
including a year abroad at the University of Edinburgh. After that, I was offered the
opportunity to work on the ATLAS experiment with the Higgs boson, still at Adelaide, which
I had been learning more about in my last years of high school, and I couldn’t pass it up. I’ve
been studying high-energy particles ever since!

What’s the best thing about your role?
I love the variation! Some days, I sit at a computer, working on data analysis, getting code
to work and talking to my colleagues from all over the world. Other days, I get to go into the
lab and use glue and soldering irons and plug in equipment to make it work. I have recently
travelled to CERN, in Switzerland, to attend workshops and meet some of my collaborators in
person. Every day there is a new challenge to solve.

What advice would you give to someone considering studying science?
It’s okay to not understand things—stay curious, ask questions and try to find answers from
a different place. Sometimes you just need to learn things a different way! Learn to think
critically about information, but never lose your sense of wonder when you find out a cool new
fact. Being able to listen to and learn from others, as well as share your own ideas, is one of
the most important skills you can have.

What do you enjoy doing besides physics?
I have so many hobbies! I’m an avid knitter, I sew my own clothes and I’m learning to quilt. I
sing in a couple of choirs, one of which has let me sing my way through cathedrals in England.
I also do ballet, and I’ve recently taken up Scottish country dancing! Making time for things I
enjoy outside of physics is really important to me—it helps keep everything in perspective and
allows me to come back to my work with a fresh headspace. I’m passionate about diversity
and inclusion in STEM, and am one of the Adelaide Node Representatives for the Equity,
Diversity and Inclusion Committee for the Centre for Dark Matter.

Fun fact:
I hate coffee, both the taste and the smell! People always assume that because I’m a
scientist/PhD student, I’ll need it to get through the day, but I leave that task to my enormous
collection of fancy teas.
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ELRINA HARTMAN
•
•
•
•

PhD student
CDM & EQUS
University of Western Australia
Road-tripping Kalgoorlie to Perth

What do you do?
I design detectors to use in science experiments looking for dark matter. We think it’s out
there because of the way we see galaxies move in space, even though we can’t see it directly.
The trick is to find a way to interact with it here on Earth.

How did you get where you are today?
I’ve always had this nagging question in the back of my mind: “How do things work, and
why do they work that way?” I started in high school to look at living systems in biology, the
chemical compositions that govern those systems in chemistry, and the fundamental particles
that make up those chemicals in physics. The more I learn, the more I realise how much there
is yet to discover, and the field of physics is such a vast playground to explore in.

What’s the best thing about your role?
The best part of my role is that every day is a new adventure, a different problem to solve.
Some days I am coding or running simulations, other days I am tinkering with small screws to
put together a new detector. I could never be satisfied with an office job.

What advice would you give to someone considering studying science?
Don’t be scared of failing. Every time you try something new, it is an opportunity to learn,
whether it succeeds or not! So long as you have the curiosity and perseverance, you can do
anything. Physics is very humbling; the greatest thing it teaches you is how little we know
about the Universe. If getting even small glimpses of insight to such a mystery fills you with
wonder, then physics is for you.

What are your plans for your research?
Someday I want to visit and work with the biggest particle accelerator in the world, the Large
Hadron Collider at CERN.
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GRAEME FLOWER
•
•
•
•

Postdoctoral Research Fellow
CDM & EQUS
University of Western Australia
Road-tripping Kalgoorlie to Perth

What do you do?
There’s a new type of matter out there called dark matter that you can’t see and is really hard
to detect. I work on trying to make it possible to see it in the lab, with new, more sensitive
measurements, so we can learn more about it.

How did you get where you are today?
I’ve always really enjoyed science. I studied engineering and physics and then found an
interesting-sounding vacation project working on a dark matter detection experiment at the
uni, where I got to work with some cool people and equipment. I enjoyed it so much, I stayed.

What’s the best thing about your work?
I mostly work with experiments. I really enjoy how varied it is. I get to do a bit of theory, a
bit of programming, a bit of designing work for the experiments, and work with some cool
equipment. It’s also great getting to always learn new things.

What advice would you give to someone considering studying physics?
Keep up your curiosity and be willing to try new things. Even if they don’t work out, you’ll
learn a lot along the way.

What do you enjoy doing outside of work?
Outside of physics I enjoy spending time with friends, going for walks in nearby national parks
and playing board games.
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JEREMY BOURHILL
•
•
•
•

Postdoctoral Research Fellow
CDM & EQUS
University of Western Australia
Road-tripping Kalgoorlie to Perth

What do you do?
I conduct science experiments using special fridges that are capable of cooling stuff down to
the lowest temperatures on the planet. We do this to make all the atoms in our experiments
very cold, which makes them stop moving around and very quiet. This allows us to observe the
quantum mechanical behaviour inside the experiments. Quantum mechanics describes how
everything behaves at the very, very small scale, where atoms and electrons start to do some
very strange things!

How did you get where you are today?
In high school I enjoyed science and maths so made sure to take the highest maths streams as
well as physics and chemistry. I started studying at university not knowing whether I wanted
to do chemistry or physics, but after taking both courses in my first year I decided to focus on
physics. During my undergraduate degree, I was lucky enough to be able to do some work
experience in what would later become the UWA EQUS lab, and my current workplace! After
graduating, I completed my doctorate with this same group, after which I worked in France
and collaborated with researchers all over the world, before returning to the UWA group.

What’s the best thing about your job?
As a scientist your job is about answering big questions, which require a lot of work to answer—
sometimes years of work! This means every day you’re building on what you did the previous
weeks and months. No week is ever the same, and everything builds on top of what came
before it, which gives you a fantastic sense of accomplishment and ensures the job never gets
boring.

What advice would you give to someone considering studying physics?
Always ask lots of questions! You should never be afraid to ask a question: you’ll either learn
something new, or figure out a new direction to investigate.

What do you enjoy doing outside of work?
I enjoy watching Australian Rules Football, playing board games and surfing.
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ANITA VECCHIES
•
•
•
•

Chief Operating Officer
CDM
University of Melbourne
Road-tripping behind the scenes

What do you do?
I help run the Dark Matter Centre and support our scientists and students in their search for
dark matter. As well as the research, there are lots of other activities that I supervise, such as
the budget, reports, media, and fantastic activities like this road trip.

How did you get where you are today?
I always loved science at high school; I’m not a physicist but I understand researchers and
how universities work. I have a Bachelor of Science at university majoring in botany (plant
science), and after my studies I worked for a while as a molecular biologist investigating the
DNA of ryegrass. I then travelled overseas and lived in London for a couple of years; when I
returned, I started a job at the University of Melbourne helping researchers apply for grant
funding. After nearly 15 years at the uni, including two breaks to have two kids, I am now
working at the Dark Matter Centre and I love interacting with our amazing researchers every
day and helping to share their achievements and the excitement of particle physics to the
public.

What’s the best thing about your role?
The most exciting thing at the moment is the dark matter detection experiment that we are
building in the Stawell Underground Physics Laboratory in an active gold mine.
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KATRINA TUNE
•
•
•
•

Chief Operating Officer
EQUS
University of Queensland
Road-tripping behind the scenes

What do you do?
I have responsibility for making sure the operations of our Centre run smoothly and for
looking after our members, making sure they experience an inclusive and safe culture.

How did you get where you are today?
I have a Bachelor’s degree in behavioural science, a Postgraduate Diploma in psychology and
a Graduate Certificate in executive leadership.

What do you enjoy doing outside of work?
I love travelling and tackling new adventures. Last year I hiked the Larapinta Trail in the NT
from W2E over six days, self-supported with a good friend!

Which three people (living or dead) would you invite to dinner?
Sandi Toksvig, Jacinda Ardern and Brené Brown

Fun fact:
My dad was a body guard for the Beatles!
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FLEUR MORRISON
•
•
•
•

Media and Communications Officer
CDM
University of Melbourne
Road-tripping behind the scenes

What do you do?
I spread the word about the exciting research into the mystery of dark matter that Australian
scientists are doing. This mainly involves working with the media, and connecting with other
scientists and members of the public through social media, events and our website.

How did you get where you are today?
I originally worked as a journalist at local newspapers and a radio producer at the ABC, before
I moved into media and communications. I love helping universities tell the story of their
research and before I arrived at the Dark Matter Centre, I worked at Deakin University, Oxford
University Press and Federation University.

What’s the best thing about your role?
I love finding interesting ways to engage the wider public in the work that scientists do, and
it is really satisfying when those stories get picked up in the media. I like to think that these
stories might play a role in inspiring young people to consider a career in physics after they
see how exciting and diverse this field can be.

What do you enjoy doing outside of work?
I’m passionate about literature and even have my own books blog. Some of my favourite
books are: Anna Funder’s All That I Am, Sofie Laguna’s The Choke and Melissa Lucashenko’s
Too Much Lip. I also have three children, who keep me (very!) busy when I’m not at work.
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JUSTINE KENNEDY
•
•
•
•

Node Administration Officer
EQUS
University of Queensland
Road-tripping behind the scenes

What do you do?
I help with the day-to-day office work that helps the scientists do science.

How did you get where you are today?
I am not a scientist, but I enjoy working with intelligent people at the university, especially
the ones who want to make a positive change to our world. I got here after studying Fashion
Design then Japanese and also travelling a lot!

What’s the best thing about your role?
I love having lots of different things to do, and especially helping with things like this road trip!

What advice would you give to someone considering studying science?
Do what you love and keep in mind that what you love might change, and also there are
different ways to reach your goals.

What do you enjoy doing outside of work?
When I am not at work, I love being outside. I also love travelling when there is no COVID!
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KYLIE HAMILL
•
•
•
•

Visual Communications
CDM
University of Melbourne
Road-tripping behind the scenes

LINDA BARBOUR
•
•
•
•

Node Administration Officer
CDM & EQUS
University of Western Australia
Road-tripping behind the scenes

MICHELLE ABBOT T
•
•
•
•

Administration Officer
CDM
University of Melbourne
Road-tripping behind the scenes
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