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What happens when you take classical information
technology and apply the weird principles of quantum
mechanics? You can be a part of finding out — and help
revolutionise technology as we know it in the process!

hen Iwas an undergraduate, quanturt
computing was truly on the fringes of
research — back then, few people had heard
of the term quantum information science. When
I finished my studies, it was almost impossible
to imagine working on quantum stuff outside
of a traditional academic university career. Less
than 20 years later, things have really changed.
The job opportunities in quantum are as broad
as the potential applications of the technology —
from sensors through to communications and,
of course, computing, both on the hardware
and software sides. Basically anywhere (but not
everywhere!) that information technology is used
today, there could be potential quantum
s. The possibilities are enormous;

application
urrent community

so much so that itis not thec
of experts, but the next generation of scientists,
engineers and entrepreneurs — your generation —
that will really shape the future of the field.

WE NEED DIVERSE TALENT
All those diverse applications mean we
need diversity of talent. You don’t need to be
a physicist or mathematician to join the quantum
workforce. As this field grows, so will the career
options — sO whatever your passion, chances are
you can find an overlap with quantum.
Australia has been at the forefront of
quantum technology research since the
beginning and Sydney is home to one of the
s of quantum science and

highest concentration
technology experts in the world. Keen to make

Meet our cover star

Irene Fernandez de Fuentes (pictured on
the cover) studied physics at uni and went
on.tg become one of the first PhD students
to join the Sydney Quantum Academy on

a S.upplementary Scholarship. She’s now
doing her PhD at UNSW Sydney, researching
a novel design for quantum bits!

Read her full story at bit.ly/sqa-irene

PETER TURNER
CED. SYDNEY QUANTUM ACADEMY
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atoms. Computers, the internet and lasers use
not to its full potential — recent

technologies are here

quantum technologies. Here are justa few! — Sarah Kellett
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\We live in the Digital Age, a world made possible by computers and
information technology. Now, we look set to herald a new ‘Quantum Age’,

and the potential applications — and career opportunities! —are almost limitless

uantum technologies harness the world of the very small. WeTe

talking technologies based on the physics that occurs at the scale of

quantum physics, but
ck of new
f quantum tech

ENTREPRENEUR

—
YOUR PASSION: developing technology and —W
taking it into the real world
CAREERS AND EARNING POTENTIAL:
. Founder of a startup
($100 to $100M OF more!)
. Commercial development manager
(sg0k to $130K)
. Innovation hub project officer
(s100k to $125k)
THE LOWDOWN: You can help a startup
company develop a new quantum device
_ or invent a device yourself and start your
own. You'll talk to customers, improve your
products and could create a global company.
Or you can work in an innovation hub that
supports tech startups. The sky is the limit!
EMPLOYERS: Create your own business, join

a startup like Q-CTRL, Quantum Brilliance
or Archer, or work inan innovation hub like

L The Quantum Terminal.

—



https://au.indeed.com/career/technical-project-manager/salaries
https://www.seek.com.au/job/56850559?type=standout#sol=157b932227ba1e84b722bed4ead5399c842f6cda
https://au.indeed.com/career/software-engineering-manager/salaries?from=top_sb
https://www.seek.com.au/job/56543997?type=promoted#sol=e097359cd6acdc525a27a52b89dc23afd665288d
https://www.seek.com.au/job/56938392?type=standout#sol=c8f6259b4366e0034935524a309eaabd4daebaee

S COOL QUANTUM APPLICATIONS

Here are some more examples of fields

HEALTH where quantum t_echnology. has had, or
QUANTUM TECHUV ATOR could have, a major impact:
MEDTECH INN _

ULTRA-SECURE
COMMUNICATIONS

The main application of quantum physics
in the communications sector is for data

Improving health and
wellbeing

* Project manager - quantum devices protection and ultra-secure information
(s100k to $120k) Processing and transmission. Hello, cyber
* Product designer (s100k to $140k) security of tomorrow!
* Medical device assessor ($85k to $100k)
Keep up with new NEXT-GEN CHEMISTRY
advances and share ideas about how they Quantum computers could elp to model

or simulate complex natural phenomena —
a huge advantage in developing new drugs
and medical treatments.

can improve people’s health. In the future,
quantum sensors could detect diseases
earlier — your work is to bring those

technologies to doctors and hospitals. SENSITIVE SENSDRS

Government (Health) or By applying quantum physics, we could
med-tech startup vastly improve how we measure, detect
and interact with the world around us
(and beyond!) — think next-gen GPS,
Smarter autonomouys vehicles and super-
powerful telescopes.

TACKLING CLIMATE CHANGE
Quantum could play a role in developing
climate change solutions, including
delivering more efficient energy storage or
next-generation batteries for the vehicles of

QUANTUM TECH
SECURITY
CYBER EXPERT

the future, with little or no carbon footprint.

Al 2.0
What do you get when you combine super-
powerful quantum computing algorithms
with the exciting emerging field of machine
learning and artificial intelligence (Al)? Well,
our best and brightest researchers are husy
figuring it out — ang maybe you will join
them one day!

keeping Australia safe

* Software developer (sgok to $130k)
* Researcher, quantum cryptography
(s90k to $120k)
* Senior consultant, quantum
($120k to $160k)

Work with banks
and defence to develop ultra-secure
quantum key distribution networks
that can spot hackers who would
otherwise go undetected. You could
also help develop Strategies supporting
quantum technology adoption,
You'll stay ahead of the trends and
collaborate to yse technology to keep
Australia safe.

QuintessenceLabs,
Government (Defence), CSIRO.



https://www.seek.com.au/job/56843824?type=standout#sol=e4fa8fd118174d21638ba850d861495f1adac1ba
https://au.indeed.com/viewjob?jk=f7eea213a327b232&q=product+designer&tk=1g302tglnrje9801&from=web&advn=2867333852187444&adid=389646708&ad=-6NYlbfkN0BnUtTHM70741KpydxDGJs_WpE-qmpw-580kKVDOu8e2cEodHH9FCRqzaVAgVGIDelQiAjTnfGhB-GRFtqRtkSnIqFnBF5w0dS30nD_C2SqMxgXIW3jDNDUfC8eBGvaL7lwe2Zv68V5wFOA-xPgA0FyafcRSMpsmdHa7YrrCSkJiayVS8Z8y9Xew3XI7BwIGGSO_N2VUfWz7YhWAE0IF8uHFSF9quUqSnVllhS2xgMLB9Q5KPZtu6TamXzCTU5Qo3l2NmioGUoepodWPGj2-kNrHqIpkqiLarBVl8J0JYedAshjp26qh3mXFnwm3u3w1HldhHuguvxFzZTxd7IJAiG-PizG4jIXlK9PiPl_D5dyOv63MMutIIPZ&pub=4a1b367933fd867b19b072952f68dceb&vjs=3
https://www.seek.com.au/job/56782658?type=standout#sol=c03d73d070b3a3a09609570d5c6049ea15be7b7a
https://www.seek.com.au/career-advice/role/software-developer/salary
https://jobs.csiro.au/job/Sydney%2C-NSW-CSIRO-Postdoctoral-Fellowship-in-Hybrid-Post-Quantum-Cryptography/877689900/
https://au.indeed.com/career/senior-consultant/salaries?from=top_sb

Meet three people with cool careers in quantum
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QUANTUM CODER

MARIKA KIEFEROVA IS DEV
ELOPING

PROGRAMS FOR QUANTUM

THAT DON'T YET EXIST s

As a high school student, Marika attended a lot
’ of physics, maths and computer science camps.
co loved the camp community,” she says. “While
: lwasn'tone of the brightest students, | decided to
: study physics, hoping | could still keep up if | worked
- hard enough.”
; Fast-forward to today and Marika has shown that
. she canmore than keep up. Having completed
. her PhD at Macquarie University, she is now
a leading quantum computing scientist who
combines lecturing students with performing
cutting-edge research at the University of
Technology Sydney and Google Quantum Al
; “\What matters to me is working on fun projects
. that push the houndary of what we know about the
| power and limitations of quantum computing,”
| says Marika, who is focusing on quantum algorithms
: inher current work. “l try to understand how we i
: would program and apply quantum computers
- once we have them.”
. Currently recruiting students for her group,
i Marika's advice to any budding quantum researcher
is to learn as much maths as possible: “Mathematics
. isthe language of quantum computing and there is

. always more to learn.”

WHAT
PROJECTS TMATTERS TO ME IS WORKING oN

HAT PUSH
KN THE
OW ABOUT QUANTUM ggﬂgﬂ#&%ﬂ F WHAT

PHD (PHYSICS). UNIVERSITY OF WATERLOO QUANTUM CONSULTANT.
ZAPATA COMPUTING

BACHELOR AND MASTER OF SCIENCE
+ MACQUARIE UNIVERSITY

{PHYSICS). COMENIUS UNIVERSITY. SLOVAKIA
POSTDOCTORAL FELLOW. LECTURER. UNIVERSITY RESEARCH SCIENTIST.
OF TECHNOLOGY SYDNEY GODGLE QUANTUM Al

UNIVERSITY OF TECHNOLOGY SYDNEY
CAREERSWITHSTEM.COM u




UNIVERSITY OF SYDNEY
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QuBIT
CREATOR

LAUREN TROMPP

PROCESS

TO IMAGINE
SOMETHING.
THEN PLAN

IT. BUILD IT
AND SEE IT
WORK IS VERY
REWARDING™

MAS
BACHELDOR OF ENGINEERING
APPLIED PHYSICS).
(ELECTRICAL ENGINEERING). UNSW SYDNEY HARVARD UNIVERSITY

FOUNDING ADVISOR. RESEARCH FELLOW.
IRIDIA UNIVERSITY OF SYDNEY

#3|ERROR CORRECTOR

JUAN PABLO BONILLA ATA
IDES SHOWS
YOUR PASSION FOR PHYSICS FROM AN I;I.AI.IRAITYFXEIE-%Tus

SET YOU ON AN EXCITING CAREER JOURNEY
At age 15, Pablo was working on a projectatthe
. M\University of Sydney. At 21, he published his first
scientific paper. It was groundbreaking.
. Forthe paper, Pablo fiddled with code that had

: been used to correct errorsin quantum computing.

¢ Working with university researchers, he tweaked the
. code, doubling its ability to snuff out errors. lthas
: since been used widely around the world.

i Pablohas been snapped up by California-based
. startup PsiQuantum. There, he is working on

. quantum error correction for a quantum computer
. that will runon light-based technologies.

. Andhe's looking forward to whatever comes next:
. “'m not sure down which path this will take me but
I'm excited to see where | end up!” — Ben Skuse

TAK

BACHELOR OF SCIENCE /
BACHELOR OF
(PHYSICS AND MATHS). UNIVERSITAYBI‘J,le'é%EDl}Ig;umEs

ER OF SCIENCE + PHD

SUMMER RES
SCHOLAR
UNSW SYL

MAJA CASSIDY IS BUILDIN
G THE (QUIBIT
POWER NEXT-GEN QUANTUM CUMPU'?E;g

f even a supercomputer can't tackle certain complex

: calculations, a quantum computer could — in theory.
The problem is that even the most advanced guantum
computersin the world right now suffer errors that :
i scramble their output. The basic units of quantum
 data they use, called qubits, are a bit flaky.

i Maja-a Sydney Quantum Academy expert and

¢ principal research manager for Microsoft Quantum

¢ inSydney —is working on a remedy: making better
qubits. She leads team engineering qubits and
integrating qubits with electronics and software.

: “The process to imagine something, then planit,

¢ build it and see it work is very rewarding,” she says.

: Maja enrolled in UNSW Sydney’s Bachelor of
Engineering (Electrical Engineering), because it

i involved lots of maths and was a ‘platform’ degree

i fora wide range of potential careers. But she soon
developed a love for physics —and quantum devices
fin particular — during her Honours research project. {
i Majadid take on a PhD developing imaging :
i sensors for cancer detection, but she couldn't resist
i the pull of quantum: “I missed the beauty and depth
. of understanding it offers,” she says.

POSTDOCTORAL FELLOW.
DELFT UNIVERSITY OF TECHNOLOGY

PRINCIPAL RESEARCH MANAGER.
MICROSOFT QUANTUM
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FILL YOUR FEED

Get quantum career inspo
. inyour feeds on the daily

\@SYDNEYUUANTUM
Sydney Quantum Academy mainly
features quantum experts on its
: 1G grid, so follow them for mentors
i and career role models.
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Quantum quest
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Inspired about a career in quantum science and tech:olog;(().n -
Here are Some more resources and information to getyouony

Discover more MEFT THE MEIJ.UANICS.
: . b ¢ Available on Spotify, tune in
STUDY PATHWAYS . quantum Jobs : s
: According to CSIRO data, : o thl's A”Sj'e p°d°a;t flor
. : . 1 ¢ regular updates on the latest
There are so many pathways into a quantum . quantum science and ) 5 degveloprr?ents in quantum
career. Here are some options for after high . technology have the potential Pl
school, and beyond! . 1o create 16,000 new jobs and :  technologies.
_ generate $4 billion in annu_al i CLEAR AS QUANTUM
i revenue by 2040. Wondgnng ) - This podcast series from the
. what your future role might be? : Centre of Excellence for
Macquarie University P [ere’salistof quantumsector & Engineered Quantum Systems
Bachelor of Science (Physics major) . jobs to get you inspired and ‘ © | features conversations with s
UNSW Sydney x X excited about your futurecareer Australian quantum scientists.
Bachelor of En.gmeej*nng (Honours) N S . . _ @SYONEYQUANTUM
(Quantum Engineering) 2 2 Over on Twitter, Sydney
Bachelor of Advanced Science (Honours))r A I rcu I ] 2 Quantum Academy will keep
(Advanced Physics major) Y X u S © you up to date with its events,
Bachelor of Advanced Science (Honours eSI n e r g % : announcements and all
Bachelor of Engineering (Honours) a=s

: things quantum. >
Technical Sales/Marketing : q_crge
Check out the YT channel of

Data SCientiSt Aussie software company Q-CTRL

for cool insights into quantum tech.

CONTROL
Quantum SYSTEMS

Algorithm gngineer  Cryogenics Engineer/Scientist
Developer Applications/Solutions Architect

Experimental Physicist

PHOTONICS/OPTICS ENGINEER/SCIENTIST v q
Test/Measurement Engineer =3= =3~
Software SYSTEM ﬁ

Programmer ARCHITECT/ ==,
COMPUTATIONAL CHEMIST DESIGNER n

(Advanced Physics major)

University of Sydney
Bachelor of Liberal Arts and Science (Physics)
Bachelor of Science (Physics major)
Bachelor of Science/Bachelor of Advanced
Studies (Physics major)

UTs
Bachelor of Computing Science (Honours)
(Quantum Information Science major)
Bachelor of Advanced Science
(Quantum Technology major) (New in 2023!)
Bachelor of Science (Physics major) (New!)

If you're studying at one of SQA’s partner
universities you can apply for an SQA
Undergraduate Research Scholarship
and do a six-week project supervised

by a leading quantum researcher.

DEVICE/COMPONENT ENGINEER

DEVOPS/DATABASE ENGINEER

System Assembly/Maintenance Technician

151
|e21}9109

Master of Science in Quantum Technology, check out SQA s
Australian National University Sydney Quantum Academy o'f'fers,dpsrzilg1 -
&
o . . ca . 3
Macquarie University poii;gfzgjé tar? partners. If you're cggic?ﬁ)ng S 2
Master of Quantum Technologies, qurther studies, there's alsoS ZI;; v eperts oz L E
The University of Queensland gcholarship prograﬁtl)-sile‘?;’g find mentors g g [T}
ion on their we . . —
ser?:ll?ctle models. If you're mterestedl in [~ = XX
Quantum Information Processing, > m, hit them up: WO wn

i tu
a career in quall
Visit sydneyquantum.org
/quantum-careers

The University of Melbourne
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