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Macquarie at a glance B ucouan

» Established in 1964

« 1300 academic staff

e 40,000 students

10,000 international students

e 156,000 alumni in
more than 140 countries

« QS 240

« ARWU top 10 in Australia and top 200
globally

« QS 5 star (teaching, employability,
research, internationalisation,

facilities, innovation, access and
specialist subjects
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Connected with industry
IN THE HEART OF SYDNEY’S HIGH-TECH PRECINCT

« Citigroup

*Cochlear

« Commonwealth Bank of Australia
*CSIRO

* Deloitte

* GlaxoSmithKline

* Honeywell

* Huawei

*Optus

*Red Bull

« Wesfarmers



Research Training @ MQ
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Our HDR Candidates develop the skills and competencies to succeed in the
dynamic and changing world

22 A 0@

2,000 500-600 40%

Higher Degree Master of International
Research Candidates Research Candidates Candidates

MQ invests around AUD$30 mil. per year in scholarship funding, enabling
over 200 new HDR and MRES enrolments per year
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Cotutelle & Joint PhD Programs

FACTS & FIGURES
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Joint enrolment
at two or more
Universities

Partner
Universities in
over 30 countries
— led by Europe
and China

113 Cotutelle/Joint
PHD candidates
currently enrolled

Science and
Engineering have
the most
candidates
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277 Cotutelle/
Joint PHD
candidates since
the programs
inception

Joint supervision
programs are part
of our strategic
Research
Framework from
2015 - 2024
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Faculty of Science and Engineering
OVERVIEW 2017




One Faculty

TEN DEPARTMENTS
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Biological Chemistry & Chiropractic Earth & Physics &
Sciences Biomolecular Planetary Astronomy
Sciences Sciences
ég% @
Environmental Mathematics Computing Statistics Engineering
Sciences
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Our numbers
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L&
%3 2
5,099 813

Undergraduate Postgraduate
Students Students

S &

360 170 25

Academic Professional and Degrees
Staff Support Staff
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607

Higher Degree
Research Students
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Key degrees
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« Science » Master of Science (Innovation)
* Engineering « BioStats, BioTech, BioTech &
« IT and IT/Games Design and Business
Development » Conservation Biology
» Chiropractic » Chiropractic
* Medical Sciences » Applied Statistics
* Environment & Enviro Planning
* Information Technology
- Biodiversity and Conservation  Engineering
« Environment » Marine Science & Management
» Digital Business « Radiopharmaceutical Science
« Marine Science » Sustainable Development

 Advanced Science
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Faculty of Science and

Engineering: priorities
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Addressing the ‘big

Lg Strengthening cross

questions’ é disciplinary research
The Faculty supports research that The Faculty encourages the growth of
addresses the big questions we face as a major research themes that involve
society including: research teams collaborating across the
Secure planet Faculty and with other Faculties, notably

* Living in a changing environment
» Exploring planet Earth and beyond

Innovative technologies

« Science and Engineering
Technologies for the 21st Century

» Big Data: acquisition, analysis
application and assurance

In:

Climate Science
Marine Science

Planetary
Sciences

Biosecurity
Cybersecurity
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Faculty of Science and
Engineering: priorities
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Maintaining

areas of strength

Biological Sciences
(Ecology, Conservation
Biology, Evolution, Animal
Behaviour)

Earth Sciences
(Geodynamics,
Geobiology and Marine
Science, Planetary
Science, Geochemistry
and Petrology)

Physics and
Astronomy (Photonics,
Optics and BioPhotonics,
Astronomy & Astrophysics,
Quantum Physics and
Quantum Information)

Building unique
strengths

)

Environmental
Sciences (Earth Surface
Processes, Energy and
Contaminants, Coastal &
Marine)

Chemical &
Biomolecular
Sciences (Biomolecular
Technologies & ‘Omics’,
Synthetic Biology,
Chemical Biology
Chiropractic
(Musculoskeletal
conditions across the
lifespan)

Growing areas
of opportunity

v

Engineering (Wireless
Technologies & Networks,
Biomedical Imaging and
Sensing, Sustainable
Energy Systems)
Computer Science
(Cyber Security, Data
Science, Virtual Reality)
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&

Strengthening
the underpinning
sciences

Mathematics, (Analysis,
Applied Mathematics,
Category Theory)
Statistics
(Mathematical &
Computational,
Biostatics, Epidemiology
& Medical,
Bioinformatics)
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An achieving environment B [cquane
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A history and focus on excellence and growth

Significant investment in facilities and people

Strongest interest in international research collaboration

Strongest interest in international research training



Research and Research " MACQUARIE
Training

« Comprehensive modern facilities, and expanding

« High quality teaching and course flexibility

« High quality research and research training

* Numerous industry partners

« > 500 Higher Degree Research students

« A high proportion of international students (~50%)

« $32 million Annual Research Income, and growing fast



Excellence in Research " MACQUARIE

Our three high level Research Fields ranked at well
above world standard: Physical Sciences,
Environmental Sciences, Agricultural Science

All 25 of our more specialised research areas rated at
world standard or above and 13 were rated at well
above world standard:

* Pure Mathematics » Ecology

« Astronomy « Evolutionary Biology
* Optical Physics * Genetics

* Quantum Physics * Microbiology

» Atmospheric Science * Plant Biology

« Environmental Geoscience » Agricultural Science

 Environmental Science



FSE National Research Centres "
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ARC (Australian Research Council) Centres of Excellence:

» Core to Crust Fluid Systems (CCFS; MQ led)

» Centre for Nanoscale Biophotonics (CNBP)

» Centre of Excellence for Engineered Quantum Systems (EQuS)

» Centre for Ultrahigh-bandwidth Devices for Optical Systems (CUDOS)

ARC Training Centres:
* Molecular Technology in the Food Industry
» Centre for Fruit fly Biosecurity Innovation

Plus ten Macquarie University Research Centres

* Major Facilities
— Australian Proteome Analysis Facility (APAF)
— Simulation Hub, Observatory,

— Fauna Park, Plant Growth Facility



FSE awards and fellowships
CURRENT
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1 15

ARC Laureate Fellow ARC Future
(Microbiology/Genomics) Fellows

6
MQ Distinguished Professors
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Engaging with industry: Optus
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Thought
Leadership

Cyber
Security
Hub

| Education

Research and
Innovation

OFFICE OF THE EXECUTIVE DEAN | FACULTY OF SCIENCE AND ENGINEERING

Multidisciplinary and
collaborative initiative
$10m joint investment
with Optus

Part of Macquarie
Park Innovation
District
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Engaging with schools: the B 1o
challenge of STEM

First Robotics Program — Australia ISOFIRST

« A progression of building STEM - and meta-skills
from K-12

« Basic problem solving and team work through to
critical thinking and entrepreneurship

— 2016 — 3,000 students in 400 schools K-12
— 2017 — 5,000 students in 600 schools K-12
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Departments
OVERVIEW 2017




Department of Biological
Sciences
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We are an integrative Department of Biological Sciences that strives for excellence in
research, teaching and service to the scientific and broader community

Areas of research excellence Outstanding facilities

FACULTY OF SCIENCE & ENGINEERING 20



Department of Computing

MACQUARIE
University

Our profile

» 28 academics, including 8 professors, 1 ARC Future
Fellow, 1 ARC College of Experts member

+ ~10 postdocs, ~65 postgraduate students

Our teaching

» BIT (cyber security, data science, software technology,
information systems, business analysis, games
design)

» Bachelor of Digital Business

» MIT, Master of Data Science

* Unit enrolments: 9,000 undergraduate; 500
postgraduate

Our research strengths

» Cyber Security: Trust management, security, privacy,
formal models and cryptography, cloud computing,
service computing

» Data Science: Machine learning, data mining, artificial
intelligence, natural language processing, Web
technologies, Internet of Things

+ Virtual Reality: World-leading facilities for inter-
disciplinary research on improving human
performance, from driving, music, to sports

FACULTY OF SCIENCE & ENGINEERING

Strong staff profile:
Prof. Mark Johnson, PhD
(Stanford), Fellow of Association
of Computational Linguistics

* Prof. Annabelle Mclver, PhD
(Oxford), privacy and security

Optus Macquarie
University Cyber
Security Hub: $10
million partnership
with Optus

Macquarie
Simulation

Hub
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Department of Engineering I acouane

Undergraduate Majors
 Electrical
 Electronic

* Telecommunications
* Mechanical

» Mechatronic

» Software

Masters by Coursework
* Telecommunications
* Electronics

Research Groups
* Future Wireless Networks

* Reconfigurable Electronics and
Antennas 1200

» Biomedical Imaging and Sensing 200

. 600 Cochleare
» Sustainable Energy Systems 300 I I I
N Telstra

» Optical Devices and Systems
2011 2012 2013 2014 2015 2016

Total Undergraduate Enrolments OPTUS

FACULTY OF SCIENCE & ENGINEERING 22



Department of Earth and B (ucouarie
Planetary Science

Our profile
« Nationally leading Earth sciences Department with high
scores in the national research ranking scheme

* 24 academics ~12 postdocs, ~72 HDR students

Our research strengths

» Geophysics: Theoretical and applied geophysics; Earth
composition and structure; seismic data acquisition and
interpretation Kao volcano, Tonga island arc

 Geochemistry (including Macquarie Geoanalytical):
Geochemical and isotopic composition of the crust and
mantle; formation, migration and evolution of magmas
« Experimental Petrology: Physical properties of Earth
materials at high pressures and temperatures, simulation
of magmas and magma sources
« Marine Sedimentology: Modern and ancient sedimentary
environments, organic geochemistry; clumped isotopes;
NanoMin technology D-DIA experimental apparatus



Department of Environmental
Sciences
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Environmental Earth Science

A leading centre for the study of earth surface processes and geomorphology in
river, wetland, coast, desert and polar environments, incorporating cross-
cultural ecology and traditional knowledge

Environmental Quality and Contaminants
Exploration of atmospheric circulation and transport of pollutants and allergens;
lead and mercury pollution in water and soil; and the sustainability of industry

Coastal and Marine Science
Progressing understanding of Marine conservation planning, reserve design
and auditing, coastal processes, morphodynamics, coastal erosion, wetland

retreat, and wetland carbon cycle/gas exchange

Expertise in Spatial Analysis (Geographic Information Systems), and Temporal

Analysis (geochronology, including OSL dating) support the above research
strengths
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Department of Chemistry and
Biomolecular
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“Chemistry at the interface with Biology”

Alpha subunit

Analytical Chemistry: advanced chemical and a A S
physical technologies for biomolecule W \\ 2
characterisation S

Bio-organic and Medicinal Chemistry: natural
products, drug discovery and design, advanced
synthesis

Synthetic Biology: molecular and metabolic
engineering of new products

Proteomics/Glycomics: biomarkers for

medical and life-science applications, protein-
interactions, protein modifications, glycans

Microbial Genomics: medically relevant
pathogens, marine communities,

bioremediation

Biotechnology: harnessing microorganisms for

production of commercially relevant proteins for
biopharma and industry




Department of Chiropractic
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Macquarie University’s Chiropractic Practice Department is the longest running and
most established in Australia. It is a rigorous, evidence-based program that educates
students in the clinical, diagnostic and therapeutic skills required for registration as a

chiropractor.

Our fully accredited, internationally
recognised program means our
graduates are set up for success
and go on to have rewarding
careers around the globe.

Our suite of owned clinics as well as
our established network of private
clinics, ensures students get the
practical skills they need to be ready
to become accredited and practising
chiropractors.



Department of Physics and B couane
Astronomy

Our profile

« Nationally leading physical sciences Department with
perfect scores in the national research ranking scheme

» 30 academics, 5 with joint appointments at local
observatories. ~25 postdocs, ~75 HDR students

Our research strengths

« Astronomy, astrophysics and astronomical
instrumentation: Theoretical astrophysics in
magnetised systems; planetary nebulae and dynamics
of binary systems; galactic evolution and galaxy
clusters

* Lasers and photonics: Raman, diamond-based and
solid state lasers; Biophotonics; Nanophotonics;
Waveguide fabrication; integrated quantum optics

* Quantum science and technology: Quantum
algorithms and quantum computing; Topological and
hybrid quantum systems; Quantum sensors;
Nanodiamond
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Department of Mathematics

Our profile
» One of Australia’s leading
Mathematics departments

» 24 academic staff: ~ 6 postdocs and
20 postgraduate students

Our research strengths

) Applled. Mathematlc§: Fluid _ Absolute instabilities in Free-surface waves induced by a
mechanics; exponential asymptotics; free jets submerged obstacle

wave scattering; singularly perturbed
stochastic process

* Pure Mathematics: Harmonic
analysis; Category Theory
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Department of Statistics " MACQUARIE

Our profile

Nationally leading Statistics Department rated as above world standard in the national research
ranking scheme 20 academics, several with links to biostatistical groups in clinical organisations.

Our research strengths

Regression modelling

* Flexible regression modelling

* Non-canonical link regression

+ Dimension reduction, kernel smoothing, wavelet regression

+ These techniques have applications in medical imaging, astronomy,
radar, optics, acoustics, geophysics, signal processing and imaging.

Biostatistics

* lterative methods for image reconstruction in emission tomography

* Proportional hazard models with censored survival data

 Statistical methodology of clinical trials.

Mathematical and Computational Statistics

* Heavy-tailed distributions and stochastic dependence

» Signal processing: novel methods for estimating periodicity and demodulating signals

» Long-range dependence, with applications in economics with financial returns, volatility and stock trading
volumes; hydrology in rainfall and temperature data; computer science with data network traffic data.



Associate Professor/Dr. Tracy Rushmer

Associate Dean Higher Degree Research
Faculty of Science and Engineering
Tracy.Rushmer@mg.edu.au



