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NASA has found a
star in the making.

You are looking at an image of Damien Macpherson within a Gamma-ray Burst detection map. Damien is a 25-year-old postgraduate student 
from The University of Western Australia. He recently had his research recognised by NASA’s Space Telescope Science Institute for its 
contribution to their upcoming James Webb Space Telescope, to be launched in 2018. 

Damien has shown astronomers how to observe the earliest stars in the universe by detecting the afterglow of their Gamma-ray Burst. He is 
just one shining example of how a UWA postgraduate qualifi cation can equip you with the skills and knowledge necessary for a career that is 
out of this world.

To further explore your postgraduate options join us in Perth at our Postgrad and Honours Expo on Wednesday 24 September, or visit 
studyat.uwa.edu.au/gradstudy

CRICOS Provider Code 00126G BRAND UWAM0129

UWAM0129-FP(230x275) UWA DamienM col press.indd   1 6/5/14   5:00 PM



riaus.org.au          3

WELCOME TO THE  
first RiAus Postgraduate 
Survival Guide. At RiAus, 
we are honoured that 
COSMOS magazine has 
given us this guide and  
I thank COSMOS for the 
chance to nurture and 
develop the guide into  
the future.

Postgraduate careers  
in science, technology, 
engineering and maths 
are wide and varied.  
They offer outstanding 
opportunities for an 
exciting and rewarding 
career path. We hope  

that this guide will give 
you some new ideas and 
areas of study to consider.

The Postgraduate 
Survival Guide presents  
a taste of some of the 
amazing fields in which 
postgraduates work, as 
well as the information 
you need to choose  
a degree and thrive while 
studying. My advice to 
you is to talk to others 
about their experiences, 
research the course 
options, and speak to  
the universities and other 
institutions in this guide. 
Finally, stretch yourself 
and, most of all, have fun! 

You have the chance to 
make a big and exciting 
decision about your future 
working life. Make the 
most of your talents.  
The world awaits you. 

This is the start of a beautiful 
journey, says RiAus Director, 
Dr Paul Willis.

leapA giant

UNDERTAKING A 
postgraduate degree is one 
of the biggest decisions of 
your life, and choosing the 

right research areas and institution 
are key factors. Here in Australia,  
we have access to some of the best 
research infrastructure in the world, 
including high-performance 
computing, a powerful synchrotron, 
optical and radio telescopes, an ocean 
research vessel, a coral observatory, 
and a vast array of microscopy and 
imaging facilities, just to name a few. 

But being so remote, we have 
developed a culture of connecting 
ourselves to the rest of the world, 
and our postgraduate students get 
some of the best opportunities 
available to collaborate internationally.

Australia has a huge range of 
institutions, world-leading researchers, 
and graduate programs to suit 
virtually anyone wishing to further 
their study, and an environment that 
is competitive with anywhere else in 
the world. When you undertake 
postgraduate study in science, 
technology, engineering, or math, 
you will meet and work with some  
of the most interesting people from 
all over the world. You will be trained 
in cutting-edge techniques using 
state-of-the-art equipment. You will 

FOREWORD

Your postgraduate years may be some of the 
toughest but most rewarding years of your 
life, says Nobel Laureate and astrophysicist 
Professor Brian Schmidt.

have the opportunity to push your 
abilities to their limits, and in the 
process gain a skillset that is both 
valuable and flexible.

In a rapidly changing world, it is 
not the specific knowledge you gain 
that’s likely to be the most valuable, 
but rather the skills you acquire  
in problem solving, mathematics, 
statistics and computer programming. 
A research career is one end-point, 
but your skills will be equally valuable 
(or potentially even more so) in 
industry, education, and the public 
sector. It is futile to predict the future, 
but getting a postgraduate education 
is the best way you can future-proof 
your career.

For me, undertaking a PhD in 
astronomy was a dream come true, 
and my studies were 1096 of the 
happiest days of my life. 

The Postgraduate Survival Guide 
tells you everything you need to 
know to get the same rewarding 
experience that I did out of graduate 
school. Good luck and remember – 
with the right education, the 
universe is your oyster.

Brian P Schmidt
2011 Nobel Laureate, Physics
Australian National  
University
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The numbers of enrolled postgraduates in high-tech 
careers is set to increase dramatically in the next 20 years. 
Achim Eberhart finds out why.

opportunitiesExpand your
WITH INNOVATION 

becoming increasingly 
important to a company’s 

survival, “everybody is looking for 
something that gives them an  
edge,” says Professor Kunle Oloyede, 
director of higher degree research  
in the Faculty of Science and 
Engineering at the Queensland 
University of Technology in Brisbane. 

Postgraduates are in demand 
because they give companies  
that edge. They are familiar with 
advanced methodologies and are 
adept at improving themselves and 
the materials they use. Postgraduate 
coursework trains candidates in 
high-level analysis, while research 
promotes adaptability – skills which 
are invaluable to employers.

Worldwide, and across industries, 
science and technology postgrads are 
responsible for the development and 
application of new technologies, 
processes and materials that improve 
efficiency, sustainability and safety. 
They help companies stay competitive.

Not only do postgrad qualifications 
open doors to new and exciting career 
opportunities, they are a requirement 
for more jobs than ever before. With 
40% of young adult Australians set to 
attain a bachelor degree or higher by 
2025, postgraduate study will become 
an asset in the job market.

Jobs are also becoming more 
complex, according to Professor 
Frank Gannon, director of the  
QIMR Berghofer Medical Research 
Institute in Brisbane. Gannon is 
observing a constant inflation of 
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For the best of both worlds, look 
out for coursework degrees that 
include research components. 

STUDY BY COURSEWORK 
Master degrees by coursework are 
offered in many disciplines. Some 
are long-established courses, while 
others are in highly specialised or 
emerging fields. 

Coursework postgraduates are 
generally well-regarded and are  
a “sensible choice for sensible 
people”, says Palmer. Up to a point, 
he explains, the time spent in 
tertiary coursework study is directly 
related to an increased chance of 
employment and income earning 
potential. “If you’re looking for  
the most efficient path to a more 
highly-paid job, coursework 
postgraduate education is for you.”

For example, GCA’s Grads & Stats 
survey found that in physical science 
about 61% of new bachelor graduates 
have a full-time job, with a median 
salary of $59,000. For those with  
a Master by coursework, these figures 
improved to 88% employment and  
a median salary of $97,000.

Coursework degrees are also great 
for people who want to change the 
focus of their career after years in  
the workforce or even straight out  
of undergraduate studies. “If it’s  
a new area for you, coursework 
postgraduate programs typically  
do a good job in skilling you up 

“If you’re looking for the  
most efficient path to a more 
highly-paid job, coursework 
postgraduate education  
is for you.”

baseline education levels worldwide. 
Nigel Palmer, research fellow at the 
University of Melbourne’s Centre for 
the Study of Higher Education, calls 
this development a “credential creep”.

While the demand for postgrads 
continues to grow, the accompanying 
salaries are also rising. According to 
the Beyond Graduation Survey by 
Graduate Careers Australia (GCA, 
graduatecareers.com.au), three years 
after graduation in natural and 
physical sciences, postgraduate 
qualifications increase the median 
salary from $64,000 for bachelor 
graduates to $85,000. This trend  
is also seen in IT, engineering, 
agriculture and environmental studies.

CHOOSING YOUR PATH
Postgraduate degrees can broadly be 
categorised by their mode of study: 
coursework or research. While a 
Master degree can be completed by 
coursework or research, a Doctor  
of Philosophy (PhD) can only be 
attained through original research. 
The PhD is the highest academic 
degree awarded by Australian 
universities and is the formal 
benchmark for entry into an 
academic career.

Success in research demands  
a strong interest in the subject matter 
and a drive to investigate it in 
minuscule detail, as well as a high level 
of self-motivation and persistence. 

“If you have a burning desire to 
know more or to contribute to  
a particular field of research, then 
that’s why you should do postgraduate 
research,” says Dr Marcus Doherty,  
a postdoctoral fellow at the 
Australian National University’s 
Research School of Physics 
and Engineering. 

If your aim is to 
obtain advanced 
scientific or technical 
knowledge that you 
can use at work,  
a coursework  
degree might be  
the better option. iS

TO
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don’t rest 
till you find 
your calling

From an engineering degree to re-engineering the 
lives of millions, Raji Ambikairajah hasn’t just found 
her calling, she’s living it. 

Upon graduating from UNSW, Raji became one of 
engineering’s most respected women. Now she’s 
helping underprivileged girls from all over the world 
gain access to the education they need to get to the 
top too. 

If you want to make a difference, now is your chance 
to try something different.

Register now for our postgraduate information 
sessions. 

Dr Raji Ambikairajah: Chief Imagineer, Imagineer Consulting. 
B. Engineering, PhD Engineering.

Postgraduate 
information sessions 
Wed 17 September

Register now:
engineering.unsw.edu.au

Never 
Stand Still

Faculty of 
Engineering

“People are going to  
have to move around 
because the world  
is moving around.”

pretty quickly in areas that you need 
to develop,” says Palmer.

STUDY BY RESEARCH ALONE
Postgraduate research degrees are 
still geared towards producing 
academics, says Doherty. While only 
a small percentage of PhD graduates 
will secure long-term employment  
in the academic sector, postgraduate 
research still gives candidates  
a “bunch of very useful skills, which 
employers do value”, says Palmer. 

Oloyede insists that the generic 
research skills of a research  
graduate are portable, adaptable  
and in demand in industries that 
constantly have to improve 
processes and products. 

While Doherty would like to see 
more high-level industry in Australia 
offering non-academic employment 
opportunities for PhD graduates  
in science and technology, Palmer 

already sees a clear change in  
how this qualification is regarded  
in industry. He points towards the 
Cooperative Research Centres 
program, within which industry, 
universities and government 
research facilities closely collaborate 
in applied research. This gives 
candidates the opportunity to 
engage with industry while 
completing their research  
degrees and, according to Palmer, 
“industry is lining up to employ 
them when they complete”.

The most important aspect of  
a PhD program, says Gannon, is  
to train candidates in how to do 
research, rather than training them 
in a specific research area. Doherty, 
who is “a big believer in postgraduate 
study for most science-based 
disciplines,” supports this view.  
He says it enables students to 
experience one field of knowledge  
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“When I came to be a postdoc, I just moved up  
in terms of my responsibilities and autonomy  
but I’m still practising the same skills.”

in depth and provides an 
opportunity to practise science 
instead of just learning about it.

While studying for his PhD in 
physics, Doherty was fortunate to  
be involved in all aspects of research. 
He not only planned, conducted and 
analysed his experiments, he also 
taught, assisted with funding 
applications and co-authored 
scientific publications. 

This comprehensive postgraduate 
experience prepared him well for  
his academic career. “When I came  
to be a postdoc, I just moved up in 
terms of my responsibilities and 
autonomy but I’m still practising  
the same skills.”

Of particular benefit to his  
current career was Doherty’s ability 
to develop relationships with other 
researchers while studying for his 
PhD. He spent several months in 
different labs around the world and 
built a network of collaborators at 
various institutions. 

“That gave me plenty of 
opportunities for employment at  
the end of my PhD and a kickstart  
to my own research through these 
collaborations,” says Doherty.

MAKING IT WORK
A good starting point to find your 
study options is the Australian 
Government’s MyUniversity website 
(myuniversity.gov.au). It provides  
a searchable database of available 
coursework programs and providers 
as well as key statistics on 
universities’ research strengths, 
scholarships and student numbers.

Completing a postgraduate 
degree not only means deferring 
your final graduation from 
university, it usually also causes  
a further delay in joining the 
workforce and finally earning  
a pay cheque. Universities often 
charge quite hefty tuition fees  
for coursework degrees and  
the fee-free status of research 

degrees for Australian domestic 
students is currently being  
debated in parliament. 

To ease the financial pressure on 
postgraduate students, there is a large 
array of scholarships, bursaries and 
grants. These may cover all or part  
of tuition fees and living costs, travel, 
general research expenses or even 
thesis printing costs. The Joint 
Academic Scholarship Online 
Network (jason.edu.au) provides  
a handy database to find out about 
the major scholarship schemes. The 
graduate school of your university 
will also be able to help you identify 
suitable funding options.

Coursework degree programs  
are often designed to allow for 
part-time study, making it easier  
to combine study with paid work. 
For research students, casual work 
as teaching assistants or tutors can 
help to pay the bills and provide 
valuable teaching experience at  
the same time.

Experience in activities not directly 
related to research – for example, 
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ENGINEERING IS A GLOBAL 
profession that can lead graduates  
in many different directions — from 
working with an engineering firm 
overseas to developing new methods 
for cancer treatment. The University 
of Western Australia’s Master of 
Professional Engineering (MPE), 
which began in 2013 and is provisionally 
accredited by Engineers Australia, 
opens up these opportunities to 
students through industry contacts 
and a 12-week professional placement.

The course’s structure grew out of 
consultation with industry professionals, 
says Professor John Dell, the Dean of 
the Faculty of Engineering. “This 
industry engagement has made the 
program and its graduates directly 
relevant to industry needs.”

Jemma Van Der Loo hopes  
to work in the transport sector, 
particularly planning, when 
she completes her MPE  
in 2015. “It would  
be interesting and 
challenging to try to 
accommodate Australian 
cities’ changing needs, 
especially as the majority 
of cities are expected 
to keep growing for the 
foreseeable future.”

After completing  
a Bachelor of Science at 
UWA, she was drawn 
to the MPE partly by its 
flexibility when it came 
to choosing study units. 
“I felt this gave me the 
ability to study the 
components of civil 
engineering that I was most 
interested in.” — Laura Boness

GETTING STARTED

JEMMA VAN DER LOO 
STUDYING: Master of  
Professional Engineering

UWA

teaching and grant writing – can  
give postgraduates an edge in the  
job market too. 

According to GCA’s Graduate 
Outlook report, aside from relevant 
qualifications, the top attributes 
sought by employers include passion, 
commitment, critical reasoning, 
analysis, communication, and 
problem solving. These are classic 
‘soft’ skills, which candidates hone –  
irrespective of their study subject – 
during their postgraduate education, 
particularly in research degrees.

But to remain competitive in the 
employment market, lifelong training 
in various formal and informal ways, 
as well as a high level of flexibility, 
will be required, says Gannon. “People 
are going to have to move around 
because the world is moving around.”

Obtaining a postgrad qualification 
in science or engineering now is a 
good starting point for your future.

studyat.uwa.edu.au/gradstudy



10	 																										POSTGRADUATE	GUIDE	

STARTING POSTGRAD 
study, you’ll find yourself  
in a new environment  
with fresh challenges.  

With less hands-on supervision 
than at undergrad level, you’ll  
need to be more proactive and 
motivated in your work. 

Whether it’s pharmacology  
or physics, you won’t just delve  
into your chosen field – you’ll learn 
how to learn at an advanced level. 
It’s likely to be the first time you’ve 
immersed yourself in the academic 
literature, given a seminar or 
planned a research project. And  
you might also be adapting to  
life in a new city or country.

With all this ahead of you, it’s 
normal to feel a little overwhelmed, 
but important to remember that 
finding your feet takes time. “One  
of the pitfalls is trying to do too 
much too soon,” says Professor 
Stephen Buckman, director of the 
Research School of Physics and 

SURVIVING	YOUR DEGREE

Postgraduate study will stretch you to your 
intellectual limits, so it’s best to be prepared, 
writes Jude Dineley.

“One of the pitfalls  
is trying to do too 
much too soon.”

typically offer a variety of workshops 
in academic skills including writing 
and effective reading. Many also 
provide one-on-one consultations.

Online resources are another 
convenient learning option and 
Mort recommends the online writing 
tutorials iWrite and WRISE and 
blogs such as The Thesis Whisperer 
to her students. The blog, edited by 
the director of Research Training at 
ANU, Dr Inger Mewburn, is primarily 
aimed at PhD students. It covers  
a range of issues and links to a raft 
of online resources.

Social media platform Twitter  
also offers a way to find information 
online and connect with the 
academic community. “It’s a great 
place to listen to what’s going on 
because the communication is so 
short, it’s quite low key and an easy 
way to make very casual contact 
with people,” says Mewburn.

Students can benefit from several 
Twitter hashtags. Mewburn describes 
#phdchat as a global brains trust and 
a virtual coffee room for students. 

“If you’ve got a problem, you ask 
#phdchat,” she says. Meanwhile, the 
#acwri hashtag, short for academic 
writing, provides a more specific 
conversation stream.

Prepped
for success

Engineering at the Australian 
National University (ANU).

Attendance at induction training 
is a must for new students, especially 
those studying in Australia for the 
first time, says Pam Mort, a learning 
adviser and specialist in science, 
technology, engineering and maths 
(STEM) at The Learning Centre  
at UNSW Australia (University of 
New South Wales). 

“You’ll get so much advice and 
usually meet a lot of current students 
who are in a similar situation to you,” 
she says. The events also spell out 
the university’s expectations of 
students on issues ranging from 
work hours to codes of conduct. 

Mort recommends postgrads  
get involved with local student 
associations and societies to  
access services including mentoring 
schemes, discounts and social 
events where you can grow your 
peer network. Your peers can  
help, for example, by proofing  
your writing.

“It’s always so much easier for 
other people to see your mistakes!” 
she says.

For professional support, students 
can seek help at centres like the one 
where Mort works. These centres 

Hashtags such as 
#phdchat serve as  
a global brains trust 
and a virtual coffee 
room for students.
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issues with the university early is 
vital, says Buckman.

“We have a network of people 
within the university who are able to 
help and we encourage students to 
let us know if they’ve got any 
problems. It’s most important that 
they don’t let them simmer too long.”

Taking time out from your  
degree is one option. Supervisors, 
postgraduate coordinators and 
course coordinators are all sources 
of support and help. Student 
associations can also provide 
independent advocacy services.  
For legal matters, some institutions 
offer free advice, or you can seek 
help at a community legal centre  
or from legal aid organisations.  
If issues are affecting your mental 
health, university counselling 
services provide a safe environment 
where you can get free assistance. 

Back in the physical world, 
tutoring and doing lab demonstrations 
for undergrad courses can give 
students a chance to improve their 
presentation skills and supplement 
their scholarship. 

“It puts some money in their 
pocket, but also it gives them 
experience in standing in front  
of classes and talking to students,  
and that’s an experience that can  
be invaluable to them when they  
are looking for a job after their 
degree,” says Buckman.

With so much to fit in, it can be 
easy to overlook your own mental 
and physical health and neglect 
relationships with your loved ones 
– your greatest supporters – to the 
detriment of your work. 

“Make sure that there is a focus  
on self-care,” says Mewburn.  
“It means you keep exercising no 
matter how busy you are, you keep 
eating well as much as you can, and 
you pay as much attention to your 
relationships as you can.”

Even with the best-laid plans, crises 
can occur that you can’t fix yourself, 
from illness and bereavement to 
major equipment failures. Flagging 

Get help online
The Thesis Whisperer 
thesiswhisperer.com

WRISE 
usyd.edu.au/ 
learningcentre/wrise

iWrite 
iwrite.sydney.edu.au

Graduate Rise 
graduaterise.com

The Research Whisperer  
theresearchwhisperer. 
wordpress.com

Nail your degree  
in record time with  
this advice.

Top
tips

 ¢  Use a diary to plan your 
work and schedule.

 ¢  Allocate more time than 
you think you need for 
tasks — things often take 
longer than you expect, 
especially when you’re 
starting out. 

 ¢  Identify your skills and 
weaknesses and tackle 
them proactively.

 ¢  Make the most of 
face-to-face, printed  
and online resources.

 ¢  Boost your confidence  
in writing and presenting 
with practice — write a 
guest post for a blog and 
enter the Three Minute 
Thesis competition.

 ¢  Stay healthy by eating 
well, exercising and 
practising relaxation 
techniques.

 ¢  Grow your peer 
network and find  
a mentor who can  
give you advice and 
provide reassurance.

 ¢  Seek support early on 
when there’s a problem 
— don’t let it fester.

Twitter 
#phdchat 
#acwri

iS
TO

C
K

iS
TO

C
K

“We have a network of people within 
the university who are able to help 
and we encourage students to let us 
know if they’ve got any problems.”
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Findyour path
Meet three postgrads making their 
way through the minefield of study 
and successfully mixing uni with life.

“LEARNING NEW THINGS and 
discovering new things is so much 
fun,” says Dianne Ruka of her PhD 
studies at Monash University. 

With an Honours degree in 
microbiology, she is exploring 
ways to synthesise degradable 
polymers from bacteria. Potential 
applications include biomedical 
implants that, unlike the metal 
plates that stabilise broken bones, 
do not require surgical removal. 
Currently writing her thesis by 
publication, she has published  
two papers and has three more 
plus a book chapter in the pipeline. 

A qualified teacher, Ruka 
balanced her lab work with 
teaching to supplement her 

A BRAIN DRAIN of research expertise away from her home 
country of Malaysia motivated Mian Chee Gor to study 
for a PhD overseas. Gor was attracted to Australia by the 
shorter PhDs and the greater availability of scholarships 
for overseas students compared to the United States. 

Gor’s studies are part of a larger research effort by  
her group to use molecular breeding tools to grow the 
tastiest Australian strawberry. “I wanted to do something 
that wasn’t just fundamental science, I wanted to do 
something that is beneficial to society,” she says. 

Now writing her thesis, she has identified potential 
molecular markers for chemical compounds known to  
be present in higher levels in better tasting strawberries.

She has enjoyed a cosmopolitan research environment 
at RMIT University, where many students and staff are 
from overseas. “I enjoy mixing with people from all  
over the world,” she says.

Currently on a six-month scholarship extension,  
Gor says overseas students living away from their 
families need to be organised to complete their  
studies before their funding runs out. 

“We need to really focus on our work and have very 
good time management skills, because if the scholarship 
runs out and you haven’t finished the study, then you 
really have to depend on yourself financially.”

WANTING TO BRIDGE the gap 
between operations and science, 
Nathan Connor enrolled in a Master 
of Environmental Management  
at CDU. Connor works for the 
Department of Parks and Wildlife 
in the Kimberley, WA, as district 
fire coordinator, where he uses 
incendiary devices dropped from 
aircraft to cultivate biodiversity 
through controlled burning.

Based in Kununurra, 850 km  
from Darwin, Connor studies from 
home by virtual attendance – online 
workshops and a discussion board. 
A flexible timetable allows him to 
fit his study around a schedule that 

sees him ‘out bush’ without internet 
access for half of the year.

Connor recommends prospective 
off-campus students discuss 
flexible work arrangements with 
their employers before applying for 
study. Once enrolled, establishing  
a good working relationship with 
course coordinators and lecturers 
can pay dividends, he says. 

“As your degree progresses, it’s 
likely the same lecturer will pop  
up again for another course, or  
you could use them as a supervisor 
for the research component.”

MIAN CHEE GOR 
STUDYING: PhD in Applied 
Biology and Biotechnology, 
RMIT University

DIANNE RUKA 
STUDYING: PhD in Biomaterials 
Engineering, Monash University

scholarship as well as caring for 
her two young sons – the younger 
was born two years into her PhD. 
She worked and studied during 
office hours and devoted evenings 
and weekends to her family. 

Ruka continues to work on her 
PhD while working full-time at 
Monash on a STEM outreach project 
for high school students. Childcare, 
family and supervisors all help. 

“A couple of times when we’ve 
had meetings I’ve had to bring the 
kids in because they’ve been sick, 
and the supervisors have been 
very understanding,” says Ruka.

She admits that juggling her 
commitments has been tough  
at times, but would recommend 
postgraduate study to motivated 
individuals in similar situations. 
“It’s been a very positive 
experience,” she says.

Overseas

Part-time

NATHAN CONNOR
STUDYING: Master of 
Environmental Management, 
Charles Darwin University (CDU)

Online
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Online survivalPostgrad
Employment Family/social 

pressures
Income

Find a job!
 ¡ Get extra bucks from lab work, 

demonstrating, lecturing or course 

coordination for your faculty

 ¡ Access on-campus careers 

counselling

 ¡ Make the most of networking  

at conferences

 ¡ Find scholarship employment rules 

online, eg: bit.ly/1mcPI91

 ¡ Queensland PhD Employment 

Experience Program: bit.ly/1kRiwDi 

 ¡ The Big Meet: thebigmeet.com.au

 ¡ Graduate Opportunities: 
graduateopportunities.com

 ¡ Get student discounts on retail, 
dining, travel, banking (eg: ANZ 
graduate loans: bit.ly/S7vJj0)

 ¡ Find a budget app, eg:  
bit.ly/19YTTyI

 ¡ Look for scholarships in addition to 
the APA and IPRS on jason.edu.au

 ¡ See if you’re eligible for  
relocation allowances 

 ¡ Investigate grants for books, 
specialist equipment, and 
conference expenses

Save some dough!

 ¡ Use the expertise of librarians, administrators, and student  advocate organisations
 ¡ Find writer-friendly cafes for a change of scenery 

 ¡ Go to student health centres,  nutrition clinics, health initiatives,  eg: bit.ly/1okdOn8

Look everywhere!

 ¡ Stay social and active through 

university societies and sports teams 

 ¡ Book on-campus childcare early

 ¡ Check out mental health websites, eg:  

ReachOut.com and Headspace.org.au 

 ¡ Find online postgrad communities and 

resources, eg: thesiswhisperer.com, 

nextscientist.com, calnewport.com 

and jameshaytonphd.com

 ¡ Meet other postgrads on social media, 

eg: #PhDchat, #acwri, Graduate Rise

 ¡ Use blogging as an outlet, to connect 

with others, and for writing practice

Stay happy and sane!

Life doesn’t stop while you’re studying, but help is at hand with these resources.
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A smartplace to be
SURVIVING	YOUR DEGREE

Plenty of factors make Australia 
a top choice for your study 
destination, quite apart from  
the fabulous lifestyle and great 
weather, says Phillip English.

Earn yourself a free ride
If you’ve put in the hard 
yards during your 
undergraduate degree,  
you could find yourself  

the proud recipient of a free 
postgraduate education. The 
University of Melbourne’s Joint 
Academic Scholarship Online 
Network (JASON) lists more than 
3000 scholarship opportunities 
across all kinds of research areas. 
The International Postgraduate 
Research Scholarship is one example 
– it will cover your tuition fees, 
provide health cover and give you  
a full living allowance for up to  
four years. Not a bad deal at all. 
www.jason.edu.au

Study at great universities
Australia’s universities are 
no slouch, with 19 of them 
in the top 500 and five in 
the top 100 worldwide, 

according to the reputable 2013 
Shanghai Jiao Tong University 
academic ranking of world 
universities. This is despite having  
a fraction of the population of other 
heavy hitters such as the United 
States and the United Kingdom.
www.shanghairanking.com

Access the world’s best 
science facilities 
Fancy studying at a facility 
that is focused entirely  
on advanced molecular 

imaging? How about electromaterials 
science? Or maybe robotic vision, 
integrative brain function, or 

nanoscale biophotonics? Each  
of these areas – plus seven others  
– have received funding through  
the Australian Research Council’s 
Centres of Excellence program.  
In 2014, the program provided  
more than $280 million to research 
centres across Australia in order  
to boost their long-term 
commitment to science. These 
centres attract highly qualified 
researchers who are leading the  
way in science and technology.

Meet some great people
Living in a foreign  
country, you’ll want to  
feel comfortable, and 
what’s more comforting 

than hanging out with folks from  
home? Despite its small population, 
Australia had around 230,000 
international students attending  
its universities in 2013. That’s a full 
1% of its total population. Research 
groups often have an international 
flavour, with students and researchers 
coming together from across the 
globe to work on a common question.

“The best thing about studying in 
Australia is the quality of people that 
I have met throughout the last three 
years,” says Eva Alvarez de Eulate,  
a Spanish postgrad studying her  
PhD in the Department of Chemistry 
at Curtin University in Perth, who 
met her partner at a conference in 
Melbourne. “Australia is a country 
full of welcoming, respectful, 
laid-back and amazing people,  
which offers young people the 
chance for a better future.”
www.studyinaustralia.gov.au

It really is a beautiful 
country
Enough about your day 
job, let’s talk about your 
days off. With a coastline 

of 10,700 beaches to enjoy, it would 
be folly to visit Australia and not 
head down for a splash in the surf. 
Australia’s climate varies from 
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subtropical Brisbane and 
Mediterranean-style Perth to 
temperate Sydney, so there’s 
a city to suit everyone’s 
meteorological tastes.

“Exploring the country 
with its unique fauna  
and flora is itself a huge 
reason to come all the 
way to Australia,” says 
Alvarez de Eulate. 

If you prefer a bit of culture with 
your curriculum, look out for music 
festivals such as The Big Day Out 
and Splendour in The Grass, film 
festivals such as the Melbourne 
International Film Festival or any  
of the myriad arts festivals such  
as the Perth International Arts 
Festival, just to name a few.
www.australia.com/explore/
australian-events/art-events.aspx

Be inspired by trailblazers 
Australia has produced  
15 Nobel Prize winners  
in a wide range of areas. 
Major contributions have 

been made by Australians in X-ray 
crystallography (father and son  
Sir William Henry and Sir William 
Lawrence Bragg); the role of bacteria 
in stomach ulcers (Barry Marshall 
and John Robin Warren); the 
discovery of how chromosomes are 
protected by telomeres (Elizabeth 
Blackburn); and the expansion of 
the universe (Brian Schmidt). When 
you choose to study at an Australian 
university, you are following in the 
footsteps of some of the greatest 
thinkers of our age.
www.australianuniversities.com.au

“Australia is a country full of 
welcoming, respectful, laid-back 
and amazing people, which offers 
young people the chance for  
a better future.”

Far left, above: 
Sydney’s Museum  
of Contemporary  
Art becomes an 
artwork itself during 
the Vivid festival.
Bottom: The 
Sciences Teaching 
Building at Canberra’s 
Australian National 
University houses 
bioscience and 
chemistry teaching 
laboratories. 

Canberra is a connected and highly educated city which 
attracts those with drive and passion to influence the 
direction of the nation.

ANU was built in Canberra to be Australia’s scientific 
powerhouse. We produce influential and prestigious 
scientists who work on the core issues of concern to 
Australians today and who provide key policy advice  
to government. 

Come and join our influential community.

To find out more about our 2015 science postgraduate 
offerings and to speak directly with program convenors, 
register for our Graduate webinars:

 Tuesday 26 August, 4pm
 Environment

 Tuesday 2 September, 4pm
 Life Sciences & Health

 Tuesday 9 September, 4pm
 Physical & Mathematical Sciences

To register:
cmbe-cpms.anu.edu.au/graduate-studies-webinar

G r a d u a t e  s t u d i e s  
Get ready for a challenge
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WALK THROUGH THE 
Australian Nuclear 
Science and Technology 

Organisation (ANSTO) and you might 
run into someone using PET imaging 
to study the brain, a climate scientist 
examining corals, or a researcher 
investigating mining processes.

ANSTO operates many of 
Australia’s landmark science facilities, 
including: the OPAL Research Reactor, 
which is one of the world’s newest 
research reactors; the Australian 
Synchrotron, a comprehensive suite 
of neutron beam instruments; the 
National Imaging Facility Research 
Cyclotron; and the soon-to-open 
Centre for Accelerator Science. 

ANSTO prides itself on attracting 
and retaining high-calibre staff: it 
employs about 400 scientists in 
health, material science, environment 
and climate, and minerals research. 

Dr Armand Atanacio joined ANSTO 
in 2004 as a research scientist in the 
Accelerator Science Project and 
completed a PhD in materials science 
at the University of Western Sydney. 
He is working to develop a material 
that reacts with sunlight to split water, 
producing hydrogen for use as a clean 
alternative energy source. He also 
uses the accelerators to monitor fine 
particles of pollution in the air, which 
can be detrimental to human health.

Atanacio, who completed his PhD 
in 2013, says the best thing about 

working with ANSTO as a young 
researcher is the chance to learn 
from leading scientists.

“They’re so open with sharing 
their experience and knowledge in 
everything from how to operate 
instruments to analysing the data  
to giving presentations – all the 
things that are critical to a career  
in science,” he says.

American postdoctoral research 
fellow Dr Sara Callori moved to 
Australia to work at ANSTO  
after completing her PhD on 
ferroelectric superlattices at 
Stony Brook University in New 
York in 2013. A big drawcard  
for her was the chance to build 
up her skills on the large and 
complex instruments at ANSTO. 

Callori is currently researching 
magnetic thin films and 
multilayered structures – an area 
that involves novel magnetic materials 
such as bismuth ferrite. Her research 
has applications in improving 
computer memory and developing 
sensors to detect small magnetic 
fields, which can be used in car speed 
measurements and smartphones.

“Postdoc is a great time to branch 
out from what you did in your PhD 
work and start to think: How can I 
take what I did in my PhD and try to 
make the research my own?” Callori 
says. “That’s what I’m trying to do 
here and I think it’s working so far!”

Professor Richard Banati supervises 
many postgraduates working with 
ANSTO facilities. He has developed 
brain imaging techniques that can 
help diagnose degenerative diseases, 
such as Alzheimer’s and Parkinson’s 
diseases, before clinical signs appear. 
He also undertakes environmental 
projects, such as tracing in birds the 
uptake of contaminants originating 
from marine plastic debris.

Banati says the tracer and isotopic 
measurement techniques in nuclear 
science could be used to study complex 
systems across a huge scale of time 
and space, from the level of an atom 
to the vastness of the universe.

He points out that, in a time when 
scientists are becoming increasingly 
specialised, the fundamental concepts 
in nuclear science bring disciplines 
together: “That is really important for 
a young person who wants to acquire 
translatable, future-proof skills.”

Combine some of the best scientific facilities  
on the globe with a hive of cutting-edge research 
activity and you have the ideal setting for your 
postdoc, says Michelle Wheeler.

“Postdoc is a great  
time to branch out from 
your PhD work and ask: 
How can I make the 
research my own?”

IN FOCUS ANSTO

Scientists such as  
Dr Armand Atanacio 
(bottom) use highly 
advanced instruments 
at ANSTO, which 
includes the Australian 
Synchrotron (inset).

world classJoin the
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UTS:LAW

USE YOUR SCIENCE TO 
PROTECT NEW INNOVATIONS
QUALIFY TO BECOME 
A PATENT ATTORNEY
UTS: Intellectual Property

Postgrad 
Info Session 

24 Sept 
2014

Help to keep innovative new ideas and inventions safe  
with a Master of Intellectual Property at UTS.

Protecting creativity

NO LONGER THE exclusive 
domain of science and 
engineering students, 
intellectual property (IP) 

can be studied by graduates from  
any discipline through the Master  
of Intellectual Property at the 
University of Technology, Sydney 
(UTS). The course is also suitable  
for those considering a career as  
a patent and trademark attorney. 

IP is that often valuable, yet 
hard-to-define, asset based on 
human creativity that can be 
protected by patents or copyright. 

When arts and law graduate  
Gail Olsson moved from Fiji to 
Australia, she was drawn to the UTS 
course by its strong industry focus. 
She was interested in its practical 
side and says it was very thorough 
on both industrial and academic 
skills, with industry professionals 
teaching part of the course. 

“I found the course stimulating, 
challenging and personally enriching,” 
says Olsson. “It’s unique, it’s not  
just a set of formal qualifications. 
They’re very conscious about  
getting you industry-ready.”

Now in her final semester,  
she’s considering her employment 
options, looking first to register  
as a trademark attorney. UTS is the 
only accredited provider operating  
in NSW and offers accreditation in 
all nine Professional Standard Board 
(PSB) topic groups. The course is 
also taught wholly online.

The course also opens up other 
opportunities in commercialisation. 
Students don’t need to register as 
attorneys to open up career options 
in other areas, such as government 
policy or regulation or copyright 
management, says course director 
Professor Natalie Stoianoff. 

“IP has become so important  
to our society that it’s everywhere,”  
she says. “The full breadth of 
students can now come in and  
find something meaningful in  
the course.”  
– Laura Boness

Gail Olsson found  
the UTS Master of 
Intellectual Property 
a ‘personally 
enriching’ course.
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HOT	TOPICS	TOP CAREERS

Cutting-edge science is driving postgraduate 
opportunities in neuroscience, physics,  
biomedical research, food science and agriculture.  
Gemma Chilton checks out the prospects.

big breaksTomorrow’s

WHEN UNITED STATES 
President Barack 
Obama pledged more 
than US$100 million 

(A$108 million) funding for the first 
year of his government’s ambitious 
BRAIN research initiative in April 
2013, he said: “As humans, we can 
identify galaxies light years away, we 
can study particles smaller than an 
atom, but we still haven’t unlocked 
the mystery of the three pounds of 
matter that sits between our ears.”

Positioned alongside the space race 
of the 1960s and the Human Genome 
Project of the 1990s, mapping the 
human brain’s estimated 86 billion 
neurons is seen as one of modern 
science’s final frontiers. And, as with 
walking on the Moon and mapping 
our genes, the results are likely to be 
game-changing. Mapping the brain 
will provide powerful insights into 
the core of who we are – as well  
as the many neurological disorders 
that are growing in prevalence  
while evading our understanding.

If you assess whether a research 
area is ‘hot’ or not based on the  
scale of government support  
behind it, then the United States  
has positioned neuroscience right  
at the forefront of scientific 
priorities – and for obvious reasons. 

As the world’s population ages, 
there is a pressing need to improve 
our understanding of the ageing 
brain – in particular, conditions such 
as dementia and Alzheimer’s disease. 
According to Alzheimer’s Australia, 
more than 332,000 people are  
living with dementia in Australia 
alone – a number it says could 
increase to 900,000 by 2050  
without a medical breakthrough  
in the interim. 

Depression is another growing 
problem – in a 2004 report,  
the World Health Organisation  
predicted that depression would 
become the number one health 
concern in both developed and 
developing countries by the  
year 2030.
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“Whole new areas  
of technology are 
opening up as we  
are able to fabricate 
quantum materials 
and devices.”

WHILE ADVANCES IN physics  
are shifting the way we view the 
universe, medical technology is 
rapidly changing how we treat 
ourselves. Researchers are making 
significant headway in restoring 
sight to the blind and hearing to  
the deaf by using implanted 
electronic devices that bypass 
damaged or diseased sensory  
organs altogether. 

The cochlear implant, which  
has restored hearing to hundreds  
of thousands of people, is a famous 
Australian success story, and  
a bionic eye for the vision-impaired 
is looking increasingly possible. In 
another 2012 UNSW breakthrough, 
Bionic Vision Australia researchers 
successfully implanted a prototype 
bionic eye in a woman with 
hereditary sight loss caused by 
degenerative retinitis pigmentosa.

The advent of 3D printing,  
stem cell research and rapid 
advances in genomic sequencing  
are driving massive opportunities for 
postgraduates to redefine medicine 
and create medical technologies that 
can transform our lives. Fifty years 
ago, no one had even heard of 
molecular biology. Today the ability 
to rapidly sequence genes, and to 
manipulate large amounts of data,  
is creating exciting opportunities  
at the medical frontier.

WITH THE WORLD’S population 
projected to reach 9.6 billion by 
2050, maintaining our quality of  
life is a massive challenge. And with 
agriculture one of the world’s biggest 
water-using and carbon-emitting 
industries, this challenge is closely 
intertwined with perhaps the  
most pressing of all: conserving  
the environment and preventing 
dangerous climate change. 

In response, a wealth of vital 
research is underway using  
cutting-edge molecular biology  
and genetics to produce high-yield, 
high-nutrient crops, with improved 
resistance to a changing climate  
and less need for environmentally 
unsound fertilisers. 

For example, in 2013, researchers 
at the University of Queensland (UQ) 
in Brisbane identified a gene to 
improve the digestibility of sorghum 
– a hardy, drought-tolerant grain. 
Thanks to the findings, sorghum 
could eventually be used more 
efficiently as livestock feed, 
improving, in turn, water and 
land-use efficiency on dry,  
‘marginal’ farmland. 

In April 2014, Kalika Upadhyay,  
a UQ PhD candidate, was recognised 
at an international conference in  
the US for his research into the use 
of biochar (charcoal) produced from 
agricultural waste to increase the 
carbon content of soils – and 
therefore overall farming efficiency 
and sustainability – in his home 
country of Nepal. 

In a statement from UQ at the 
time, Upadhyay said, “My hope is 
that my research will contribute  
to the understanding of soil fertility 
management systems for food 
production, so that no one in  
Nepal, or the world, will go hungry 
due to the lack of healthy food.” 12
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GOVERNMENT SUPPORT 
and societal need aren’t the only 
ways to measure what research  
is worth. Science that offers an 
insight into the fundamental  
nature of the universe may be 
harder to place a value on,  
but is just as important.  

For example, physicists’ new 
discoveries about the subatomic 
world, like the Higgs boson in  
2012, are turning out to be as 
strange as they are revolutionary.

“We are at a stage of our 
technological development  
where we can really start to  
exploit the quantum effects that  
are exhibited by matter,” says 
Professor Salvy Russo, group  
leader of the Chemical and 
Quantum Physics Group at  
RMIT University, Melbourne. 

“Whole new areas of technology 
are opening up as we are able to 
fabricate materials and devices  
that exhibit quantum effects.” 

Quantum mechanics – the study 
and application of the behaviour  
of subatomic particles – may be 
mind-boggling, but its potential 
applications could change our  
lives. In 2012, physicists at  
UNSW Australia in Sydney  
created the world’s first working 
quantum bit in a single atom  
– a significant step towards  
a quantum computer. 

Originally conceived to crack 
modern encryptions, quantum 
computers theoretically have  
the processing power to yield 
far-reaching benefits. For example, 
they could accurately model 
biological molecules, eventually 
leading to drugs being trialled in  
a computer rather than in a patient. 
This would have major ramifications  
for the pharmaceuticals industry.
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A bodyof work

HOT	TOPICS	HEALTH

SOMETHING STRANGE  
is happening in medicine. 
It’s a field traditionally 
dominated by doctors and 

biologists, but now engineers and 
physicists have joined the party.  
The result is a wave of technological 
innovation that is transforming 
clinical practice – from revolutionary 
diagnostic techniques, such as 
Magnetic Resonance Imaging (MRI), 
to radical forms of treatment, such 
as the implantation of bionic devices.

Associate Professor Paul Stoddart 
from Swinburne University of 
Technology started out as a 
physicist studying optics, but now 
researches medical technology.

“If you have an interest in science 
and technology, then applying it in 
the biomedical domain has the added 
satisfaction of helping people,” he says.

One of his research interests  
is the development of bionic vision, 
the restoration of sight to the blind 
using an electronic device. 

Bionics is all about communication 
– in particular, sending sensory 
signals to the brain. The cochlear 
implant (or ‘bionic ear’, developed  
in Melbourne in the 1970s) can 
restore some functional hearing  
to deaf patients by stimulating 
nerve cells using an electric field. 

“There is no reason why 
bionics cannot prevent 
diseases and injuries from 
happening in the first place. 
Why do we have to wait for 
something to go wrong?”

But this type of approach might not 
be suitable for the eye. 

“In the eye, the receptor layers are 
two-dimensional rather than the 
coiled, 1D structure of the cochlea,” 
says Stoddart. “With electrical 
stimulation, the currents tend  
to spread out in the tissue, making  
it difficult to be spatially precise.” 
Instead, his team is investigating 
ways to stimulate nerve cells directly 
using light. “A light beam can be 
focused to a small point. In that  
way, the hope is to get more 
localised stimulation,” he says.

In developing medical devices, 
Stoddart maintains strong links 
with industry. For new postgraduates 
wanting to work in an industrial 
setting, he notes the importance of 
gaining relevant experience as early 
as possible. He is presently setting up 
the ARC Training Centre in Biodevices 
and Diagnostics to offer a new form 
of PhD, one that bridges the gap 
between academia and industry. 

“In conversations I’ve had with 
companies working in the medical 
device area, the experience is that 
PhD graduates will take time to get 
up to speed in the industry context,” 
says Stoddart. “To me that poses  
a challenge to the way PhDs are 
done at universities.”

In the ARC Training Centre, each 
of the PhD students and postdocs 
will spend one-third of their time 
working in industry. They will also 
work closely with their industry 
partners and with clinicians to 
design promising device concepts 
from scratch. “Experience shows 
that the closer you work with the 
end user, the more chance you  
have of succeeding,” he says.

Dr Robert Gorkin, an early career 
researcher based at the ARC Centre 
of Excellence for Electromaterials 
Science at the University of 
Wollongong, agrees. “Understand 
your customer,” he says. “Whenever 
you do a project, the first question 
should be ‘Who is going to use this 
and what do they want?’”

Engineers and physicists are transforming the 
field of medicine with technological innovation. 
Cathal O’Connell talks to researchers in this 
exciting new area.

Dr Robert Gorkin is 
working on micro- 
and nano-scale 
technologies for 
medical applications.
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CLINICAL WORK
If you see yourself using technology to 
directly help patients, choose a course 
that will give you skills in applying 
medical technology, and which contains 
a clinical training component. 

Course examples include: Master  
of Magnetic Resonance Technology (UQ), 
Master of Diagnostic Radiography  
(USyd), Master of Medical Sonography 
(Curtin), Postgrad Certificate in Clinical 
Ultrasound (Uni Melb), Master of 
Medical Ultrasound (Charles Sturt), 
Master of Medical Radiations (Monash, 
RMIT), and Master/PhD of Clinical 
Prosthetics and Orthotics (La Trobe). 
Source: www.hotcourses.com.au

ACADEMIC RESEARCH
If you are interested in advancing 
knowledge through investigating 
cutting-edge, innovative ideas within  
a university, choose a Master or PhD  
by research program. These degrees 
contain a strong research component 
and usually require you to write a thesis 
or dissertation. A career in academic 
research can be hugely rewarding,  
with great intellectual freedom to study 
what fascinates you. On the down side, 
there are few permanent positions in 
academia and the search for the next 
funding grant is perpetual.

There is a huge variety of Master or 
PhD research programs available. Of 
course, each individual project will be 
unique. Bear in mind that each university 
has its own research strengths.  

Here is a taster of the kinds of medical  
tech research opportunities you could 

embark upon in Australia: 
Master/PhD in Biomedical Engineering, 
Biomedical Science or in various 
specialised disciplines, such as bionics, 
nuclear medicine, biomaterials science, 
drug delivery, tissue engineering,  
medical nanotechnology.

RESEARCH SCHOLARSHIPS
Every research scholarship is different, 
and they might be awarded in highly 
specialised fields. Check out the web 
pages of university research groups  
for the latest projects being offered, 
especially those that have been in the 
news recently for winning big grants. 
Don’t be afraid to contact professors 
whose work interests you — the first 
step is often just an informal chat.  
You might also be eligible for special 
scholarships offered by charities that 
fund medical research.

COMMERCIAL INDUSTRY
If you see yourself developing  
products for technology companies,  
seek a PhD or Master degree project 
that incorporates a direct link with  
an industry partner. You might also  
consider industry graduate programs.  
Be proactive and contact the companies 
you’d like to work for to see what they 
have on offer.

TO PLAN YOUR CAREER 
in medical technology, one 
of the first things you should 
consider is the environment 

in which you would eventually like to 
work — is your ideal setting clinical, 
academic, or commercial? It’s also 
worth looking into what research 
scholarships might be available to you.

Biological pathways

Research Master/PhD graduates in full-time work* 

(parentheses show corresponding value for 

bachelor graduates**)

LIFE SCIENCE  81.6% (52.4%)
OTHER ENGINEERING  86.2% (81.9%)
OTHER HEALTH  90.1% (69.7%)

Median salaries of all postgraduates in the  

health sector*
BACHELOR DEGREE  $53,500
POSTGRADUATE DIPLOMA/CERTIFICATE  

$70,000
COURSEWORK MASTER  $75,000
RESEARCH MASTER/PHD  $80,000

Sources:
*graduatecareers.com.au/wp-content/uploads/2013/09/ 

Postgraduate-Destinations-2012.pdf (p13, p15)

**graduatecareers.com.au/wp-content/uploads/2013/12/

GCAGradStats2013.pdf (p6)

Work outcomes

Gorkin has toured the world 
through science, obtaining his 
Master and PhD in Biomedical 
Engineering in California, and 
spending time as a visiting fellow  
in India, Malaysia and South Korea, 
before embarking upon postdoctoral 
fellowships in Ireland and now in 
Australia. His work aims to develop 
micro- and nano-scale technologies 
for medical applications. Alongside 
his research, he is also studying for his 
Masters of Business Administration.

“A big part of my job is in trying to 
translate this technology to industry. 
Engineering is about applying science 
to be useful for people, and it can only 
be really useful if they can get it. That 
typically involves commercialisation.”

Gorkin foresees a future where 
technology could change the 
perspective of medicine entirely. 
“Everybody could have devices, 
whether wearable or implantable, 
monitoring their body and hooked 
up to the internet. There’s no reason 
why bionics cannot prevent diseases 
and injuries from happening in the 
first place. Why do we have to wait 
for something to go wrong? That’s 
an incredibly powerful idea.”

SP
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medicineThe future of

HOW DO YOU make 
a medical implant that 
integrates seamlessly with 
surrounding tissue and can 

actively assist the healing process? 
One that could mimic the form and 
function of the body part it is 
designed to replace and degrades 
naturally so that it does not have to 
be removed when the job is done? 
And created using living cells derived 
from the patients themselves?

Biomedical engineers have been 
asking these questions over the past 
two decades, sparking a new field  
of research, dubbed ‘biofabrication’. 
This area will require scientists  
with a rare mix of expertise 
encompassing biology, engineering 
and advanced manufacturing.

At the end of this year, the world’s 
first dual Masters in biofabrication 
will accept students into the 
Queensland University of Technology 
(QUT) in Brisbane and at partner 
universities: the University of 
Wollongong in Australia, the 
University Medical Center Utrecht  
in the Netherlands and the University 
of Würzburg in Germany. 

“A renaissance is underway in the 
manufacturing space,” says Professor 
Dietmar W Hutmacher, the leader of 
biofabrication research at QUT, and 
one of the course founders. “New 
technologies such as 3D printing  
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New technologies are creating a revolution 
that will change the field of medicine forever, 
says Cathal O’Connell, and QUT’s Masters  
in biofabrication students will have the edge.

“New technologies such as 3D printing are beginning to 
create what many call the fourth industrial revolution.”

are beginning to create  
what many call the fourth 
industrial revolution.”

3D printing is mostly known 
for creating custom objects 
from rigid materials such as 
thermoplastics and metals. But 
it can also be used to print soft 
biomaterials or even living cells. 

“Biofabrication is a sub-discipline 
of 3D printing, or the automated 
design and fabrication of tissues and 
organs,” Hutmacher says. “It uses the 
principles of computer-aided design 
(CAD) and additive manufacturing to 

combine scaffolds – cells embedded 
in hydrogels, also defined as bio-inks 
– into a single construct that can 
replace diseased or injured tissue.”

The new Masters course will equip 
students with theoretical knowledge 
and practical skillsets in biofabrication 
techniques, taught by some of the 
world’s leading researchers.

“QUT is one of the best places  
to study biofabrication,” says Mohit 
Chhaya, a final year PhD student in 
Hutmacher’s lab at QUT’s Institute 
of Health and Biomedical Innovation. 
“I’ve gained a thorough understanding 
of these bench-to-bedside concepts.”

Chhaya was motivated to get into 
biofabrication after his grandmother 
needed a mastectomy. “She suffered 
many complications and there was 
no sure-fire way of regenerating the 
breast organ,” he says. 

As part of his PhD project, he is 
developing a biofabrication-based 
engineering strategy to regenerate 
breast tissue for mastectomy patients. 
“Over a period of two years, the 

implant completely degrades, leaving 
behind naturally regenerated fat 
tissue,” Chhaya says.

Chhaya’s Honours degree was in 
biotechnology and entrepreneurship, 
yet his PhD pushed him into 
3D scanning, computer modelling, 
implant design, materials testing, 
advanced manufacturing, and  
in vitro and in vivo studies.

“You will do well if you are flexible 
enough to discuss basic physics  
with an engineer in the morning  
and complex surgical procedures 
with an orthopaedic surgeon in  
the afternoon,” he says.

QUTat a glance
ENTRY REQUIREMENTS Suitable for graduates from a wide range of backgrounds, including science, engineering and medicine.

OFFERED BY QUT in conjunction  with the University of Wollongong,  the University Medical Center Utrecht and the University of Würzburg.  Each student will visit labs in Australia and Europe as part of the course.
COURSE LENGTH Two years full-time.DEGREE AWARDED Dual* Masters  by research — biofabrication.

*Students receive one Master degree  from an Australian university and one from  a European university

HOT	TOPICS	HEALTH

QUT’s Professor 
Dietmar Hutmacher 
says the new field of 
biofabrication heralds 
a ‘renaissance’  
in manufacturing.
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THE CHANGING NEEDS of the 
pharmacy profession are addressed 
by the UTS Master of Pharmacy, 
giving science graduates the skills 
they need to register as pharmacists.

The course is heavily practice-based, 
with more than 500 hours of clinical 
placements in hospital, community 
and industry pharmacy. This, along 
with contributions to the course from 
professionals in the field, provides the 
students with valuable insights into 
the day-to-day activities of a range 
of careers they may later choose. 

“The advantage of the UTS program 
is that we get them work-ready,” says 
Professor Charlie Benrimoj, Head  
of the Graduate School of Health.

Graduate Kyle Buchtmann is 
currently undertaking his internship 
year with a pharmacy in Camden, 
NSW. He decided to pursue a career 
in a community pharmacy as  
a result of the placements he took 
during his Master course.

“The placements really helped 
prepare me for the workforce,” he 
says. “You put into practice what 
you learn in class.”

Graduates register to become 
pharmacists in Australia, as well as 
engaging with the profession on an 
international scale. The course also 
provides other opportunities in the 
field. For example, the research 
components became a focus for 2013 
graduate Curtis Pazderka, who is 
now doing a PhD at the UTS Graduate 
School of Health, investigating the 
development of new breast cancer 
treatments under the supervision of 
internationally acclaimed academics 
Associate Professor Mary Bebawy 
and Dr Tristan Rawling.

Pazderka says his placement 
involved researching the market and 
then tailoring a program to suit it. 
“The placements were really valuable 
– they helped me identify what it 
was going to be like in the real world.” 

Industry placements help  
UTS Master of Pharmacy students 
to hone their career focus.

at graduationCareer ready
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RESEARCH STUDENTS LIKE 
Hannah Pearce at Baker IDI 
Heart and Diabetes Institute 
focus on cardiovascular disease 
and/or diabetes. As part of  
her research, Pearce and her 
colleagues have identified a gene 
that disrupts atherosclerosis 
— plaque growth on the inner 
walls of arteries. They are  
using this discovery and 
exploring new methods of  
gene therapy delivery to 
prevent plaque build-up.

“If successful, the idea is that 
it would be a single-injection, 
long-lasting, preventative 
treatment to stop plaque 
build-up in the arteries,”  
Pearce says. It could also  

 
help other chronic inflammatory 
disorders such as arthritis.

Pearce began her PhD project 
at Baker IDI after completing a 
biotechnology degree at Victoria 
University of Wellington, New 
Zealand. She hopes her studies 
lead to a follow-up project or  
a postdoctorate overseas.

“There’s exciting research 
going on here,” Pearce says  
of Baker IDI, which is facilitated 
by a supportive environment.  
“There is a mentoring program, 
plenty of encouragement and 
opportunities to present our 
work and set up collaborations.” 

this project is sponsored by

Organ and tissue donation saves lives. One donor can 
transform the lives of up to 10 people and significantly 
improve the lives of many more. In Australia there are 
around 1500 people on organ transplant waiting lists 
at any one time.

From the science of cells, tissue and organ systems, 
to ethical discussions on organ donation, this free 
resource will help year 7–9 teachers integrate organ 
donation into their science lessons, aligned to the 
Australian Curriculum. 

C

M

Y

CM

MY

CY

CMY

K

PSG_half pg print_DonateLife PRINT.pdf   1   8/05/2014   3:39 pm

LEUKAEMIA IS THE most common 
form of cancer in under-15s, striking 
one in 2000 children and causing 
the greatest number of cancer-
related deaths for this age group. 
Third year PhD student Luke Jones 
witnessed the impact of this disease 
while volunteering at a children’s 
hospital, which motivated him to 
join the Children’s Cancer Institute’s 
Leukaemia Biology Program. 

Children’s Cancer Institute is the 
only independent medical research 

institute in Australia dedicated to 
investigating the causes, prevention, 
better treatment and, ultimately, a 
cure for childhood cancer. “Paediatric 
cancer biology is a fascinating area 
of study,” says Jones. “It has huge 
scope to really help people.” 

Jones works with fellow 
postgrads and world-class 
scientists who conduct research  
on a range of children’s cancers.

“A project might involve huge drug 
screens to search for novel drugs, 
or a bioinformatics-based search 
for underlying genetic causes of 
childhood cancer, or both. We  
work closely with Sydney Children’s 
Hospital to ensure our findings are 
translated into treatments for kids 
as quickly as possible,” he says.

“With a vibrant student  
culture, state-of–the–art facilities 
and a strong focus on career 
development, it’s a great place to 
begin a career in medical research.”

QUT’s Science and Engineering Centre is a  
world-leading model transforming the way 
we learn and research in the critical areas 
of Science, Technology, Engineering and 
Mathematics (STEM).

The ‘five star green star’ Science and Engineering Centre is home 
to hundreds of QUT academics and students from computing, 
mathematics, environmental and geosciences, robotics and 
engineering and interdisciplinary fields come together to tackle the 
challenges facing humanity.

At QUT the future 
is already here

CRICOS No.00213J © QUT 2014 SCI-13-146 20126

Research programs in QUT’s Science and Engineering faculty focus 
on key areas of global importance such as:

• Energy and resources 
• Environment and food  
 security 
• Infrastructure 
• Transport 

• Information systems 
• Applied mathematics 
• Biomedical engineering 
• Robotics and aerospace  
 systems

And with an increasing need for the graduates of tomorrow to drive 
change through innovation and sustainability, QUT postgraduate 
coursework programs open up exciting opportunities for 
tomorrow’s leaders. Programs focus on vital contemporary issues 
and feature sustainability, creative thinking and leadership skills 
development to enhance career opportunities. 

A broad range of study areas are offered in Science, Information Technology, Engineering, Maths and Urban Development.

For more information about our research or coursework masters programs, please visit www.qut.edu.au/science-engineering

HANNAH PEARCE 
STUDYING: PhD 
in cardiovascular 
biotechnology

LUKE JONES
STUDYING: PhD in 
leukaemia biology

Children’s Cancer  
Institute

Baker IDI
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QUT’s Science and Engineering Centre is a  
world-leading model transforming the way 
we learn and research in the critical areas 
of Science, Technology, Engineering and 
Mathematics (STEM).

The ‘five star green star’ Science and Engineering Centre is home 
to hundreds of QUT academics and students from computing, 
mathematics, environmental and geosciences, robotics and 
engineering and interdisciplinary fields come together to tackle the 
challenges facing humanity.

At QUT the future 
is already here

CRICOS No.00213J © QUT 2014 SCI-13-146 20126

Research programs in QUT’s Science and Engineering faculty focus 
on key areas of global importance such as:

• Energy and resources 
• Environment and food  
 security 
• Infrastructure 
• Transport 

• Information systems 
• Applied mathematics 
• Biomedical engineering 
• Robotics and aerospace  
 systems

And with an increasing need for the graduates of tomorrow to drive 
change through innovation and sustainability, QUT postgraduate 
coursework programs open up exciting opportunities for 
tomorrow’s leaders. Programs focus on vital contemporary issues 
and feature sustainability, creative thinking and leadership skills 
development to enhance career opportunities. 

A broad range of study areas are offered in Science, Information Technology, Engineering, Maths and Urban Development.

For more information about our research or coursework masters programs, please visit www.qut.edu.au/science-engineering

Baker IDI
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HOT	TOPICS	FOOD SCIENCE

A REVOLUTION IN 
knowledge about food 
and its impact on our 
health is creating  

a growing job market in food  
science and nutrition in Australia.

Food science is about examining 
every step of the path our food  
takes from paddock to plate – even 
through to the final stages of 
digestion. Nutritionists, meanwhile, 
ensure that people eat the right 
foods for their particular needs. 

Nutritionist Professor Manny 
Noakes, theme leader for obesity 

and metabolic health in CSIRO’s 
Preventive Health Flagship, says 
nutritionists and dietitians are 
becoming ever more important in  
a world where many public health 
problems revolve around food. 

“Over my career, nutrition has 
certainly grown in importance,”  
she says, highlighting the increased 
need for prevention of disease 
through diet and lifestyle. 

While nutritionists aim to  
prevent disease in the first place, 
dietitians focus on the medical 
aspects of nutrition, such as 
managing the complex dietary 
needs of individuals with medical 

conditions such as diabetes,  
kidney disease or liver disease. 

Australian universities offer  
a broad range of postgraduate 
degrees in nutrition and food 
science. Some focus on nutrition 
alone, others combine exercise  
and nutrition, or nutrition and 
dietetics. In the food sciences  
field, postgraduates can specialise  
in food testing, food technology, 
wine science, agribusiness and 
chemical engineering.

Food scientists can come from 
many different backgrounds, such 
as physics, chemistry or biology.  
Job outcomes for postgraduates  
are equally diverse, and include 
flavour chemists, food toxicologists, 
food inspectors, sensory scientists, 
packaging specialists and natural 
products researchers.

Professor Harsharn Gill, Head of 
Food Science at RMIT University, 
says opportunities for food scientists 
are plentiful in Australia.

“There is huge urbanisation 
taking place in developing countries 
and that means that the way they 
deliver food is changing as well.  

So there is more effort going  
into manufacturing food which  
can be delivered and kept for  
long periods,” Gill says. 

“That’s where Australia is  
looking at becoming a major 
exporter of food products and 
ingredients. There is a new  
saying – that we’re changing  
from mining to dining.”

For Nelson Yap, food science was 
an obvious career path because of 
his love of cooking. A graduate of  
a Bachelor of Food Technology at the 
University of Queensland, he now 
works as a food product development 
technologist for Trisco Foods.

“My job involves getting a brief 
from a client, along with some raw 
material, and developing an end 
product. My main area is dessert 
sauces and toppings, and bakery 
fillings,” says Yap. 

He loves that his work is 
constantly changing, and at any  
one time he might have five or  
six different projects on the go.

A fresh approach to our diet and health  
is making food science and nutrition  
one of research’s top growth areas, 
reports Bianca Nogrady.

“Australia is looking at becoming a major exporter of food products and ingredients. 
There is a new saying – that we’re changing from mining to dining.”

Healthyfare

Food scientists work 
to ensure the food 
you need gets to your 
plate in the best 
possible condition.

$82,297 is the average salary  of an Australian food scientist* $30.7 million is the research income for nutrition and dietetics** 
$3 billion is the annual value CSIRO 
Food Futures Flagship aims to add 
to the Australian agrifood sector***

Market  value

Sources:  *content.mycareer.com.au/salary-centre/
scientific/-/australia**arc.gov.au/pdf/era12/report_2012/ARC_

ERA12_Section2_11.pdf (p142)***csiro.au/Organisation-Structure/
Flagships/Food-Futures-Flagship/FFF-
overview.aspx
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Diverse opportunities

TO MEET THE CHALLENGE 
of global food security, farmers 
will need to grow more food 

with less water in a changing climate. 
At the same time, industries will 
require a better understanding of  
the complex relationship between 
nutrition, lifestyle habits and health.

The University of Sydney is 
developing a new approach to 
nutrition and its links to obesity, 
diabetes and cardiovascular disease. 

Professor David Raubenheimer from 
the Faculty of Veterinary Science  
and the Faculty of Science’s School  
of Biological Sciences is a nutritional 
ecologist, examining how animal and 
human health and nutrition are 
linked to environmental factors. 

“Nutritional ecology is central  
to life. There’s very little on this 
planet that isn’t about the impact  
of nutrition,” he says. “Deep medical 
knowledge of human biology is 
important, but unless we know  
how that biology interacts with the 
environment we cannot understand 
or manage problems of human 
health and nutrition – that is the 
goal of nutritional ecology.” 

Raubenheimer encourages postgrad 
students to use their research skills 

“There’s very little  
on this planet that 
isn’t about the  
impact of nutrition.”

Global challenges in food science will be met by a combined approach from 
human health, agriculture and even ecology research, writes Rosslyn Beeby.

Professor Jennie 
Brand-Miller has  
sold millions of  
books based on her 
nutrition research.

Find postgraduate science courses at the University of Sydney in three faculties: Faculty of Science, Faculty of Agriculture and Environment, and Faculty of  Veterinary Science: sydney.edu.au/science/fstudent/postgrad/

your optionsCheck

biology of food plants, and 
began his career researching 
tomato crops in France as  
a horticulture graduate.

He says students should embrace 
risks and push beyond their comfort 
zones. “A PhD should be a journey, it 
should be a life-changing experience, 
not an end in itself,” he says. “If you’re 
driven by a passion for research, 
you’ll be OK – you’ll have the energy 
to keep your dreams alive.”
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in several different areas. He began 
his career studying plant nutrients 
and butterflies, and has published 
papers on the nutritional ecology of 
snow leopards, giant pandas and 
gorillas. His research has helped find 
links between obesity and the poor 
protein content of processed food.

“I don’t see my research as taking  
a new direction so much as expanding 
– that’s the approach I’d recommend 
to anyone taking on postgraduate 
research. Don’t just talk to the people 
doing research in your area – talk to 
researchers from different disciplines, 
share ideas, communicate,” he says.

Jennie Brand-Miller is Professor of 
Human Nutrition in the Faculty of 
Science’s School of Molecular 
Bioscience at the University of Sydney. 
She is one of the world’s leading 
researchers on the quality of food 
carbohydrates, known as the glycemic 
index (GI), and her books have sold 
more than two million copies.

Brand-Miller advises PhD students 
to be aware of business opportunities 
arising from their research. “I set up 
a small commercial testing service as 
a researcher because I could see there 
was a need for it. It started with one 
request to measure the glycemic index, 
followed by more requests,” she says. 

Food science is also a key research 
concern in agriculture. Dr Brian 
Jones is a molecular biologist  
with the University of Sydney’s 
Department of Plant and Food 
Science in the Faculty of Agriculture 
and Environment. He’s worked in 
Europe and Asia, investigating the 
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HOT	TOPICS	AGRICULTURE

Future
BY THE YEAR 2050,  

our population will grow  
to 42 million, according to 
modelling by the Centre for 

Population and Urban Research at 
Monash University, and Treasury 
estimates domestic demand for  
food will increase by at least 30%. 

Agricultural research will be 
critical in meeting the challenge to 
grow more food while adapting to  
a warmer and more variable climate, 
and skilled graduates are already in 
demand. According to the Australian 
Council of Deans of Agriculture, 
demand for researchers currently 
outstrips supply by five to one. 

Dr Lydia Turner, a research fellow 
at the Tasmanian Institute of 
Agriculture, says she frequently  
finds people are unaware of the 
varied range of careers offered by  
an agricultural science degree.

“There are so many options,  
from social research to humanitarian 
aid in developing countries to plant 
genetics,” she says. 

Dr Mark Howden’s career  
path reflects these options and 
opportunities. He started work as  
a pasture agronomist in Queensland, 
completing a doctorate on tropical 
grazing systems. But his work  
in climate change impacts has  
led to global recognition as  
a sought-after adviser on  
climate adaptation strategies. 

He currently leads a research  
team at the CSIRO, and helped 
develop a national climate research 
strategy for primary industries. He 
advised the Obama administration 
on climate and agriculture, received 
a Sustainability Science Award from 
the Ecological Society of America, 
and shared a Nobel Peace Prize  
as a lead author on food security  
for the Fifth Assessment Report  
by the Intergovernmental Panel  
on Climate Change.  

Agricultural scientists play  
a major role in developing crop 
varieties to increase farm 
production. The Rural Industries 
Research and Development 
Corporation is researching the 
commercial feasibility of new  
plants and plant product industries 
for Australia, such as green tea, 
quinoa and native legumes.

Plant and livestock biosecurity  
are emerging research areas, with 
state and federal governments 
urging producers to develop farm 
biosecurity plans to stop the spread 
of livestock diseases and toxic weeds. 
Crop pollination, and the threat to 
honey bees posed by the parasitic 
varroa mite, is being investigated  
by a Senate Inquiry, which has 
already heard that more research  
is needed in this area to protect 
pollination services worth around 
$3 billion annually.

growth

Food security and climate change are two  
of the biggest challenges facing Australia  
in the 21st century, Rosslyn Beeby reports.

YOUR UQ. 
YOUR ADVANTAGE.

HalfPage Hor Cosmos PG_2014.indd   1 28/05/2014   8:58 am

$84,000 is the median salary  for agriculture Master by research/PhD graduates*
$461 million is the research  income for agricultural and  veterinary sciences**$33 million is the annual value  of commercialisation income for agricultural and veterinary sciences**

Market  value

Sources: 
*www.graduatecareers.com.au/Research/GradJobsDollars/MasterResearchPhd/Agriculture/index.htm**arc.gov.au/pdf/era12/report_2012/ARC_ERA12_Section2_07.pdf (p102)

FOR HER PHD in pasture 
agronomy at the University 
of Tasmania (UTas), Dr Lydia 
Turner assessed the suitability 
of two grass species for the 
dairy industry. She originally 
intended to study pharmacy, 
but changed her mind after 
two weeks of summer work 
experience at the Tasmanian 
Institute of Agriculture.

“I loved it — the variety 
and scope of the work was  
a real eye-opener,” she says. 
“I’m not from a farm and had 
never considered doing an 
agricultural science degree, 
probably because I didn’t 
know what was involved.”

Turner publishes journal 
articles and reports based 
on her findings in field and 
glasshouse research.  
She recently switched her 
focus to social research, 
interviewing farmers to 

explore the social aspects 
that influence agricultural 
production and the adoption 
of research findings by 
industry. The Australian 
Council of Deans of 
Agriculture estimates the 
time between research and 
widespread adoption by 
farmers is roughly 10-15 years.

With three young children, 
Turner says that combining 
parenting and research can 
be “quite challenging”, but 
juggling priorities sharpens 
her time management skills.

“You get really good  
at managing and keeping 
deadlines,” she says. 

DR LYDIA TURNER
STUDIED: PhD in  
pasture agronomy 

UTAS
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Global challenges in food science will be met by a 
combined approach from human health, agriculture 
and even ecology research, writes Rosslyn Beeby.
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Speed-breeding disease resistance 
in cereal crops is one way scientists 
at the University of Queensland are 
fast-tracking agricultural research.

THE SAYING GOES, “Make 
hay while the Sun shines” but 
University of Queensland (UQ) 

graduate Dr Lee Hickey and colleagues 
have found a way to ‘make hay’ at any 
time and in any conditions or season. 

Researchers from UQ and the 
Queensland Alliance for Agriculture 
and Food Innovation (QAAFI), 
including Hickey, have developed  
a way to grow cereal crops, such as 
wheat and barley, under artificial 
conditions in glasshouses. Instead  
of only one breeding cycle per year  
in which to cultivate disease-resistant 
strains, they can now grow five or six 
generations in a single year.

It meant research that would 
previously have taken 12 years  
was finished in two-and-a-half, says 
Dr Mark Dieters, a senior lecturer  
at UQ and researcher at QAAFI.

Hickey’s Bachelor of Agricultural 
Science Honours project proved it’s 

possible to use this ‘speed breeding’ 
approach and still select for desirable 
traits – such as grains that are less 
likely to sprout before being harvested. 

In his PhD, Hickey worked on a 
screening method to identify the genes 
responsible for resistance to diseases, 
such as leaf and stem rust, to get all 
those genes into a single cultivar.

Hickey is now a research fellow at 
QAAFI, where he works with UQ to 
speed up pre-breeding research on 
disease resistance in essential crops 
that Australia and the rest of the 
world rely on for food.

“We’re ranked in the top 20 
universities in agricultural research 
internationally and number one in 
Australia,” says Professor Ian Godwin, 
an expert in plant molecular genetics 
at UQ. “Between QAAFI and UQ, 
we’ve got about 350 research higher 
degree students, so there’s a lot of 
opportunity there.” – Bianca Nogrady

A step ahead
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HOT	TOPICS	PHYSICS

frontiersPhysics

W HEN PHYSICISTS AT 
CERN, the European 
Organisation for Nuclear 

Research, announced they had  
a candidate for the long-elusive  
Higgs boson in July 2012, the media 
furore that followed demonstrated 
the excitement people feel for 
fundamental physics discoveries. 

Particle physicists from the 
Universities of Melbourne, Sydney 
and Adelaide, as well as Monash 
University, played a vital role in the 
Higgs discovery. But physics goes  
a long way beyond delving into  
the fundamental make-up of the 
universe at super-small scales –  

it’s a collaborative research field with 
a range of practical outcomes.

Postgraduate study in physics will 
provide you with the skills to solve 
problems and create new knowledge 
in physics and beyond. With so much 
topic choice available, it’s important 
that prospective students recognise 
where their passions lie, says 
Professor Tanya Monro, director  
of the Institute for Photonics and 
Advanced Sensing (IPAS) at the 
University of Adelaide. 

“You can find something that suits 
you, no matter where you’re at and 
what you’re looking for,” she says.

Students can choose between 
coursework degrees and research 
qualifications in both traditional 
areas and emerging ones like 
nanotechnology and quantum 
electronics. Graduates can find 
career opportunities in industry, 
academic research and teaching.

Monro leads the new ARC Centre 
for Nanoscale BioPhotonics, a joint 
venture by the University of Adelaide, 
Macquarie University and RMIT. 

As well as physicists, the centre 
employs biologists, chemists and 
clinicians. They all share the goal of 
creating technology that can probe 
processes within single living cells  
in the body, with potential uses in 
biology and medicine. Opening  
in July 2014, the centre is already 
taking on research students.

Increasingly, opportunities  
in physics also exist for budding 
entrepreneurs. “It’s one of the 
biggest opportunities for Australia 
and Australian physics-trained 
students over the next decade,”  
says Monro, who spun off her own 
laser technology company called  
Red Chip Photonics last year.

Myriad opportunities exist at postgraduate level and beyond 
for those who wish to keep pursuing their passion for this 
fundamental science, says Jude Dineley.

$80,000 is the median salary  

for physical sciences Master by 

research/PhD graduates*

$245.7 million is the research 

income for physical sciences**

$54.5 million in ARC Discovery 

Projects 2014 funding for Physics, 

Chemistry and Earth Sciences***

Market  value

Sources:
*graduatecareers.com.au/physical-

sciences-masters-researchphd-graduates

**arc.gov.au/pdf/era12/report_2012/

ARC_ERA12_Section2_02.pdf (p68)

***arc.gov.au/pdf/DP14/DP14_Selection_

Report.pdf (p4)

Australian particle 
physicists did 
important work 
contributing to  
the discovery  
of the Higgs boson 
using the Large  
Hadron Collider.
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frontiers “POSTGRADUATE RESEARCH provides 
students with a wealth of experience  
and knowledge, and the creation of 
lasting contacts both within industry  
and academic walks of life,” says ANSTO 
Early Career Researcher, Jeremy Davis 
— a recent recipient of the Nuclear & 
Plasma Sciences Society Paul Phelps 
Continuing Education Grant. 

Davis’ research at the University of 
Wollongong focuses on using diamonds 
as tiny radiation detectors on the scale 
of biological cells. These detectors — 
known as microdosimeters — could be 
used to accurately measure the amount 
of cosmic radiation astronauts  

 
 
 

 

are exposed to during space travel. Davis 
worked at ANSTO’s detector lab for the 
initial characterisation of the detectors —  
their ‘baseline’ test. He uses the ANTARES 
accelerator in his ongoing research, 
which he aims to complete this year.

It’s demanding research, but Davis 
adds that it’s important to stay active 
outside of your studies. 

“Dedication and hard work are 
required, but a healthy balance between 
other aspects of life are essential for 
me,” he says. — Phillip English

PHYSICS WAS FASCINATING to Lucy 
Sim, but instead of working locked away 
in a laboratory, she wanted to use it to 
help people. The Queensland University 
of Technology (QUT) Master of Applied 
Science (Medical Physics) was the 
perfect way for her to take developments 
from the lab bench to a patient’s bedside. 

“My interest spans from nanotechnology 
all the way to clinical radiation therapy, 
so I wanted a project that contains all of 
that,” says Sim. “What attracted me to 
the area was being able to work on 
projects that have clinical significance 
and make a difference in patients’ lives.”

The degree was the ideal springboard 
for Sim, with coursework designed and 
delivered by industry leaders, combined 
with practical experience that exposes 
students to real-life clinical situations. 

Sim also loves the scope the course 
gives students in their research. Her 
project explored ways of using gold 
nanoparticles to enhance radiation 
therapy for prostate cancer. It was in line 
with QUT’s ‘bench-to-bedside’ emphasis 
and allowed her to work with a variety  
of other research institution partners.

Now working in radiation oncology  
at Brisbane’s Mater Centre, Sim  
has a role that combines clinical  
and research aspects, exploring new 
treatment practices and protocols  
to ensure patients receive the best 
possible treatment. 

“My passion beyond a medical physics 
career would be to get collaborative 
research networks working with 
foundations to fund research that  
can be commercialised,” she explains.

Her advice for postgraduates is  
to remain receptive to opportunities  
and find ways of working with industry 
leaders in fields they are passionate 
about. — Bianca Nogrady

“It’s one of the biggest 
opportunities for  
Australia and Australian 
physics-trained students 
over the next decade.”

JEREMY DAVIS
STUDYING: PhD in space and  
aviation based radiation physics

LUCY SIM
STUDYING: Master of Applied 
Science (Medical Physics)

ANSTO

QUT

Dr John Debs is a quantum 
physicist and postdoc at the 
Australian National University 
(ANU). During his PhD, also  
at ANU, he and his colleagues 
harnessed the exotic properties of 
super-cool quantum gases – known 
as Bose-Einstein condensates – to 
create an ‘atom laser,’ the matter 
equivalent of an optical laser. 

The condensates can be  
exploited to measure acceleration 
very precisely and, in a world-first  
in 2011, the group used their atom 
laser to measure gravity. The  
sensor has potential applications  
in navigation, resource exploration  
and water management, with the 
first commercial prototypes under 
development in the United States 
and France.

Debs says he enjoyed the  
diversity in his PhD, which saw  
him working with staff in the 
mechanical workshop one day  
and programming the next.  
“Every day was different,” he says.

He recommends the PhD 
experience, but only to those  
who are motivated by a passion  
for research. He also encourages 
students to broaden their horizons 
by looking for opportunities outside 
their hometown as he did, and 
recommends that prospective 
students choose their supervisor  
and group carefully.

“The reason I chose ANU was  
the people,” he explains “And it did 
wonders for me because I had such  
a great support network.”
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SINCE THE TIME of  
the ancient Egyptians,  
mankind has sought 
answers to questions  

about our intelligence, mind and 
soul. Yet, despite detailed knowledge 
of the rest of the human body, our 
understanding of the brain is still 
extremely limited. Neuroscientists, 
who study the nervous system,  
are poised to make huge advances  
in untangling this enigma. 

Professor Pankaj Sah, Deputy 
Director of the Queensland Brain 
Institute, compares our current 
understanding of neuroscience  
to that of physics and chemistry  
in Plato’s time. “The brain is a 
completely new frontier,” he says. 
“We have very little understanding 
of what’s going on.”

Dr Paul Klenowski, a postdoctoral 
fellow at the Queensland University 
of Technology, agrees. He was 
attracted to neuroscience because  
of this potential to make new 
discoveries, and currently researches 
drug and alcohol addiction. 

“We’re slowly putting the pieces  
of the puzzle together, but we’re still 
a long way from understanding how 
the brain works,” Klenowski says. 

Sah says it’s not only life science 
graduates, like Klenowski, who are 
suited to neuroscience. “In the past,” 
most of our PhD candidates had  
a background in biology. Now they 

Neuroscientists work 
to solve mental 
health issues, unravel 
the processes of 
learning and memory, 
and much more.

HOT	TOPICS	NEUROSCIENCE

increasingly come to us from 
engineering or mathematics.” 

Neuroscientists all over the country 
are racing to make discoveries in two 
major areas that impact the lives  
of millions of Australians: mental 
illness and the ageing brain. 

Mental health disorders affect  
20% of the adult population every 
year and are the leading cause of 
disability in Australia; dementia is 
the third greatest cause of this 
disability burden. According to the 
Alzheimer’s Association, around 
332,000 Australians live with 
dementia – a figure that’s expected 
to almost triple by 2050.

Sah studies the amygdala, an area 
of the brain involved in memory and 
emotional processing. “We want to 
identify new targets for the treatment 
of a wide range of conditions, 
including depression, anxiety and 
OCD [obsessive compulsive disorder].” 

With projects currently underway 
in everything from the genetics of 
schizophrenia to the science of 
learning and memory, neuroscientists 
are on the cusp of discoveries that 
will improve the lives of vast sections 
of the community.

Most neuroscientists’ careers  
are in laboratory-based research.  
For this reason, Klenowski advises 
students to consider an Honours 
year project, which is what he did 
before his PhD.

“This will help you decide if working 
in a laboratory is for you,” he says.

Other career options include 
academic work and positions in  
the medical and pharmaceutical 
industries, although Klenowski 
warns that industry jobs are often 
based overseas. Increasingly, 
neuroscientists work in positions  
as diverse as finance and the 
computing industry. 

“After all, the brain is an extremely 
efficient information processing 
machine,” says Sah. “Not only does it 
regulate the basic functions of life,  
it manipulates information and 
allows us to do the things that make 
us human – like paint pictures and 
write poetry.”

A career in neuroscience is not only 
an exciting opportunity to have a 
massive impact on the health of the 
population; it ensures you a place at 
the forefront of discovering how the 
brain works and finally understanding 
what makes us who we are.

“The brain is  
a completely new 
frontier. We have very 
little understanding  
of what’s going on.”

enigmaThe final
The human brain is one of science’s last 
great mysteries, writes Dawn Barker.

Market  value
$80,000 is the median salary for health Master by research/PhD graduates$347.6 million is the research income for neuroscience** $1.8 million is the research commercialisation income  for neuroscience**

Sources:
*graduatecareers.com.au/health-other-masters-researchphd-graduates **arc.gov.au/pdf/era12/report_2012/ARC_ERA12_

Section2_11.pdf (p141)
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directoryPostgraduate 

ACT 
 ¢ AUSTRALIAN 

NATIONAL 
UNIVERSITY 
 188 APA 
 18 IPRS 
 $98,910,581 TRF 
 anu.edu.au

 ¢ UNIVERSITY OF 
CANBERRA 
 19 APA  
 2 IPRS  
 $8,415,103 TRF 
 canberra.edu.au

NSW
 ¢ CHARLES STURT 

UNIVERSITY 
 22 APA  
 2 IPRS  
 $9,076,102 TRF 
 csu.edu.au/courses/ 
 postgraduate

 ¢ MACQUARIE 
UNIVERSITY 
 89 APA 
 8 IPRS 
 $34,032,547 TRF 
 courses.mq.edu.au/list/ 
 postgraduate 

 ¢ SOUTHERN CROSS 
UNIVERSITY 
 17 APA  
 2 IPRS  
 $8,206,957 TRF 
 scu.edu.au/ 
 futurestudents

 ¢ THE UNIVERSITY 
OF SYDNEY 
 345 APA  
 33 IPRS  
 $179,499,238 TRF 
 Info session: Sept 26 
 (science) 
 sydney.edu.au/science/ 
 fstudent/postgrad

 ¢ UNIVERSITY OF 
NEW ENGLAND 
 32 APA  
 3 IPRS 
 $14,587,151 TRF 
 une.edu.au

 ¢ UNSW AUSTRALIA 
 303 APA  
 29 IPRS 
 $156,169,031 TRF 
 unsw.edu.au/ 
 future-students 

 ¢ UNIVERSITY  
OF NEWCASTLE 
 78 APA  
 7 IPRS 
 $40,513,617 TRF 
 gradschool.edu.au 

 ¢ UNIVERSITY  
OF TECHNOLOGY, 
SYDNEY 
 56 APA  
 5 IPRS 
 $25,247,196 TRF 
 uts.edu.au/future- 
 students/postgraduate

 ¢ UNIVERSITY OF 
WESTERN SYDNEY 
 39 APA 
 4 IPRS 
 $16,888,710 TRF 
 uws.edu.au/future- 
 students/postgraduate

 ¢ UNIVERSITY OF 
WOLLONGONG 
 78 APA 
 7 IPRS 
 $33,544,076 TRF 
 uow.edu.au/future/ 
 postgrad

QLD
 ¢ BOND UNIVERSITY 

 7 APA 
 1 IPRS 
 $2,974,131 TRF 
 bond.edu.au/study-at- 
 bond/postgraduate- 
 degrees

 ¢ CQ UNIVERSITY 
 13 APA  
 1 IPRS 
 $5,371,519 TRF 
 Open days in Aug 
 cqu.edu.au/study

 ¢ GRIFFITH 
UNIVERSITY 
 84 APA 
 8 IPRS 
 $37,328,980 TRF 
 Open Day: 10 Aug 
 griffith.edu.au/future- 
 students

 ¢ JAMES COOK 
UNIVERSITY 
 48 APA 
 5 IPRS 
 $21,656,774 TRF 
 jcu.edu.au/courses/ 
 index.htm

 ¢ QUEENSLAND 
UNIVERSITY OF 
TECHNOLOGY 
 110 APA 
 10 IPRS 
 $44,644,294 TRF 
 qut.edu.au/study/ 
 postgraduate-study

 ¢ THE UNIVERSITY 
OF QUEENSLAND 
 304 APA 
 29 IPRS 
 $163,227,927 TRF 
 Info session: 25 Sept 
 uq.edu.au/study

 ¢ UNIVERSITY  
OF SOUTHERN 
QUEENSLAND 
 20 APA 
 2 IPRS 
 $7,186,880 TRF 
 usq.edu.au/ 
 future-students 

 ¢ UNIVERSITY OF 
THE SUNSHINE COAST 
 8 APA 
 1 IPRS 
 $3,235,154 TRF 
 Info session: 17 Sept 
 usc.edu.au/study

SA
 ¢ CARNEGIE MELLON 

UNIVERSITY 
AUSTRALIA 
 Info session:  
 contact staff 
 australia.cmu.edu/ 
 courses 

 ¢ FLINDERS 
UNIVERSITY  
 59 APA 
 5 IPRS 
 $27,445,818 TRF 
 flinders.edu.au/ 
 future-students

 ¢ THE UNIVERSITY 
OF ADELAIDE 
 151 APA 
 14 IPRS 
 $84,066,173 TRF 
 adelaide.edu.au/study/ 
 postgraduate

 ¢ UNIVERSITY OF 
SOUTH AUSTRALIA 
 72 APA 
 7 IPRS 
 $32,007,836 TRF 
 unisa.edu.au/Study- 
 at-UniSA/Postgraduate- 
 study

WRAPPING IT UP

Key
APA = new 
Australian 
Postgraduate 
Awards for 2014
IPRS = new 
International 
Postgraduate 
Research 
Scholarships  
for 2014

TRF = Total research 
funding in 2014 from 
the Department  
of Innovation, 
Industry, Science 
and Research 
(DIISR)
Source: Australian 
Government’s 2014 
Research Block Grant 
Allocations, DIISR
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TAS
 ¢ UNIVERSITY  

OF TASMANIA 
 85 APA  
 8 IPRS 
 $41,503,059 TRF 
 Info sessions in Oct 
 utas.edu.au/ 
 postgraduate

VIC
 ¢ DEAKIN 

UNIVERSITY 
 58 APA 
 5 IPRS 
 $25,450,939 TRF 
 deakin.edu.au/future- 
 students/postgrad

 ¢ LA TROBE 
UNIVERSITY 
 67 APA 
 6 IPRS 
 $27,024,169 TRF 
 latrobe.edu.au/ 
 postgrad

 ¢ MONASH 
UNIVERSITY 
 279 APA 
 26 IPRS 
 $141,346,978 TRF 
 Postgrad Expo:  
 15 Oct 
 monash.edu.au/ 
 study/options/ 
 postgraduate.html 

 ¢ RMIT UNIVERSITY 
 78 APA 
 7 IPRS 
 $30,192,397 TRF 
 rmit.edu.au/programs/ 
 research

 ¢ SWINBURNE 
UNIVERSITY OF 
TECHNOLOGY 
 37 APA 
 3 IPRS 
 $16,702,153 TRF 
 future.swinburne.edu.au 

 ¢ THE UNIVERSITY 
OF MELBOURNE 
 347 APA 
 33 IPRS 
 $189,233,158 TRF 
 coursesearch.unimelb. 
 edu.au/grad 

 ¢ FEDERATION 
UNIVERSITY 
 9 APA 
 1 IPRS 
 $3,811,554 TRF* 
 federation.edu.au/ 
 future-students
*University of Ballarat figures 

 ¢ VICTORIA 
UNIVERSITY 
 28 APA 
 3 IPRS 
 $11,305,933 TRF 
 vu.edu.au/study-with-us/ 
 postgraduate-study

WA
 ¢ CURTIN 

UNIVERSITY 
 87 APA 
 8 IPRS 
 $37,990,443 TRF 
 Postgraduate Expo:  
 1 Oct 
 futurestudents.curtin. 
 edu.au/postgraduates 

 ¢ EDITH COWAN 
UNIVERSITY 
 27 APA 
 2 IPRS 
 $10,741,223 TRF 
 ecu.edu.au/future- 
 students 

 ¢ MURDOCH 
UNIVERSITY 
 38 APA 
 4 IPRS 
 $19,391,274 TRF 
 Open days & nights:  
 24 Aug, 17 Sept, 12 Nov 
 murdoch.edu.au/ 
 Future-students

 ¢ THE UNIVERSITY 
OF WESTERN 
AUSTRALIA 
 172 APA 
 16 IPRS 
 $90,454,070 TRF 
 postgraduate.uwa. 
 edu.au

Multi-state
 ¢ CHARLES DARWIN 

UNIVERSITY 
 25 APA 
 2 IPRS 
 $14,135,239 TRF 
 cdu.edu.au/ 
 prospectivestudents 

 ¢ AUSTRALIAN 
CATHOLIC 
UNIVERSITY 
 13 APA 
 1 IPRS 
 $5,273,083 TRF 
 acu.edu.au/study_at_ 
 acu/future_students/ 
 postgraduate 

 ¢ THE UNIVERSITY 
OF NOTRE DAME 
AUSTRALIA 
 2 APA 
 1 IPRS 
 $1,085,356 TRF 
 nd.edu.au
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Postgrad Studies Expo
SYDNEY 
2 September  
Sydney Town Hall 
BRISBANE
4 September 
Brisbane City Hall
CANBERRA
9 September 
National Convention  
Centre

ADELAIDE
11 September  
Adelaide Town Hall
MELBOURNE
16 September 
Melbourne Town Hall
PERTH
18 September  
Perth Town Hall

postgradexpo.com.au

WRAPPING	IT UP

SURVIVAL GUIDE
Postgraduate
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Nuclear science and technology
benefiting all Australians

Solutions for industry

Health

Environment

www.ansto.gov.au
      www.facebook.com/DiscoverANSTO

www.twitter.com/ANSTO

ANSTO researchers use nuclear techniques to study our water resources including wetlands,

produce nuclear medicine to aid diagnosis of diseases such as cancer and heart disease,

and support Australian industries, including exploring new battery technologies.
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