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Welcome to the 17th Australian Space 

Research Conference 

and to the University of Sydney, in Sydney! This will be the 
Eleventh ASRC jointly sponsored and organised by the National 
Committee for Space and Radio Science (NCSRS) and the National 
Space Society of Australia (NSSA). The ASRC is intended to be the 

primary annual meeting for Australian research relating to space 
science. It welcomes space scientists, engineers, educators, and 
workers in Industry and Government.  

The 17th ASRC has over 120 accepted abstracts across Australian 

space research, academia, education, industry, and government.  

We would like to thank University of Sydney for its sponsorship of 
the conference. Special thanks also go to the Mars Society 
Australia (MSA) for its support.  

We look forward to an excellent meeting! 

Iver Cairns    Wayne Short 
Co Chair ASRC 2017   Co Chair ASRC 2017 

University of Sydney   President, NSSA 
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About the NSSA  

The National Space Society of 
Australia is the coming together of 
like-minded space enthusiasts who 

share a vision for the future in 
which there is an ambitious and 
vigorous space program leading to 
eventual space settlement. 

To this end the National Space Society (worldwide) promotes 

interest in space exploration, research, development and 
habitation through events such as science and business 
conferences, speaking to the press, public outreach events, 
speaking engagements with community groups and schools, and 
other pro-active events. We do this to stimulate advancement and 
development of space and related applications and technologies 

and by bringing together people from government, industry and all 
walks of life for the free exchange of information. 

As a non-profit organisation, the National Space Society of 
Australia draws its strength from an enthusiastic membership who 
contributes their time and effort to assist the Society in pursuit of 

its goals.  

 

For more information, and to become a member: 

www.nssa.com.au 

Ad Astra! 
Wayne Short 

NSSA President 2017 
 

 

  



9 

 

 

About the NCSRS 

 

 

The National Committee for Space and Radio Science (NCSRS) is 
chartered by the Australian Academy of Science to foster space 
science, to link Australian space scientists together and to their 
international colleagues, and to advise the Academy’s Council on 
policy for science in general and space and radio science in 
particular. The NCSRS was formed in 2012 by combining the 
former National Committee for Space Science (NCSS) and the 

National Committee for Radio Science (NCRS). The NCSRS web 
page can be reached at 

https://www.science.org.au/committee/space-and-radio-science 

NCSRS believes that ASRC meetings provide a natural venue to 

link Australian space scientists and foster the associated science, 
two of its core goals. As well as ASRC, NCSRS is also sponsoring 
the VSSEC – NASA Australian Space Prize.  

This is the sixth ASRC meeting following launch of the first Decadal 

Plan for Australian Space Science. NCSRS encourages people to 
work together to accomplish the Plan’s vision: “Build Australia a 
long term, productive presence in Space via world-leading 
innovative space science and technology, strong education and 
outreach, and international Collaborations.”  

 

  

https://www.science.org.au/committee/space-and-radio-science
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Venue Details 

Conference Venue Details 

Sydney Nanoscience Hub   (SNH) 

Physics Road 

University of Sydney, Camperdown 

The conference secretariat will be in the foyer area on level 3 on 

the Nanoscience Hub.  Teas and lunches will also be served in the 

foyer area each day. 

All Plenary sessions will be held in the Messel Theatre.  

 

Posters will be displayed in the adjacent Seminar Room 3001. 

The adjacent Physics building will host streams 2 and 3. 

 

Day 1: November 13 

Stream 1 – Messel lecture theatre (SNH, Room 4002) 

Stream 2 -  Physics lecture theatre 1 (Physics level 4, room 405) 

MSA ‘David Cooper Memorial lecture’ - Messel lecture theatre  

Day 2: September 14 

Stream 1 – Messel lecture theatre  

Stream 2 -  Physics lecture theatre 1 

Stream 3 -  Slade lecture theatre (Physics level 2, Room 207) 

 

Women in Space Seminar/Lunch - Slade lecture theatre 

Day 3: September 28 

Stream 1 – Messel lecture theatre 

Stream 2 -  Physics lecture theatre 1 

Stream 3 -  Slade lecture theatre 
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Location of conference facilities – University of Sydney 

 

 

  



14 

Conference Session Overview 
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17th Australian Space Research Conference - 

Detailed Program 

 

Monday - Stream 1  (Messel lecture theatre) 

Time Speakers Name Title 

7:45-9:00 Registration  

 
Plenary Session I 

 
Chair: Iver Cairns 

9:00-9:10 Iver Cairns, Wayne 
Short 

Welcome to ASRC 

9:10-9:30 Prof Laurent Rivory, 
Pro-Vice Chancellor 
(Strategic 
Collaborations and 
Partnerships)  

Welcome to University of Sydney 
 

 
Plenary Session I 

 

 

9:30-10:00 Prof Colin Waters, 
University of 

Newcastle 

Probing the ionosphere with HF 
signals: Space weather results 

from SuperDARN 

10:00-10:30 Dr Janaina Avila, 
Australian National 
University 

The pre-solar history of solar 
system matter 

10:30-11:00 Morning Tea  

 
National Context 

 
Chair: Graziella Caprarelli 

11:00-11:15 Prof Russell Boyce Space Industry Review 
Committee 

11:15-11:30 Dr Sarah Pearce An Overview of CSIRO’s Space 
Science Activities 

11:30-11:45 Prof Stuart Phinn Australia’s Earth Observation 
Capabilities in 2026:  Our 
National Strategies for Spatial 
and Earth Observation 

11:45-12:00 Dr Coen van 
Antwerpen 

Defence Science and Technology 
Group activities 

12:00-12:15 Prof Iver Cairns ARC Training Centre for 
CubeSats, UAVs, and Their 
Applications 

12:15-12:30 Dr Murray Parkinson The Australian Bureau of 
Meteorology Space Weather 
Services 
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Time Speakers Name Title 

12:30-12:45 tbc Space Industry association of 
Australia (SIAA), IAC2017 update  

12:45-13:00 Prof Fred Menk National Committee for space and 
Radio Science (NCSRS) update 

13:00-14:00 Lunch  

   

 
Space & Atmospheric Physics I 

 

Chair: Brett Carter 

14:00-14:15 Dr Julie Currie, RMIT 
University 

On the use of the spectral width 
boundary for monitoring 
magnetospheric boundary 
regions 

14:15-14:30 Dr Trevor Harris, 
DST Group 

An overview of HFR Branch 
ionospheric activities 

14:30-14:45 Dr Kenneth Lyn, 
Ionospheric Systems 
Research 

Doppler measurements of 
ionospheric turbulence 

14:45-15:00 Dr David Neudegg, 
Space Weather 
Services, BOM 

Radiation effects on spacecraft in 
Earth orbits 

15:00-15:15 Dr Sean Ables, 
University of 
Newcastle 

EMIC Wave Source investigation 
using ten Ground Stations and a 
Geosynchronous Satellite 

15:15-15:30 Dr David Netherway, 
Defence Science and 
Technology Group 

Uncertainty in Registration of HF 
Signals Propagated via the 
Ionosphere 

15:30-16:00 Afternoon Tea  

 

16:00-18:30 Poster Session / 
Cocktail function 

 

 
19:00-20:30 

MSA “David 
Cooper memorial 
lecture” by Prof 
Martin Van 
Kranendonk 
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Monday - Stream 2  (Physics Lecture theatre 1) 

Time Speakers Name Title 

 
Solar System & Exoplanets 

 

Chair: Franklin Mills 

14:00-14:15 Dr Robert 
Wittenmyer, 
University of 
Southern 
Queensland 

Understanding Super-Earths with 
MINERVA-Australis at USQ's Mount 
Kent Observatory 

14:15-14:30 Max Joshua, Blue 
Skies Space Ltd 

Twinkle – a low-Earth orbit visible 
and infrared exoplanet 
spectroscopy observatory 

14:30-14:45 A/Prof. Jonti Horner, 
University of 
Southern 
Queensland 

Dynamics as a 'Red Flag' in 
Exoplanetary Science 

14:45-15:00 Dr Lucyna Kedziora-
Chudczer, University 
of NSW 

News from Jupiter  - Juno mission 
and supporting observations from 
ground telescopes 

15:00-15:15 Prof Trevor Ireland, 
Australian National 
University 

Hayabusa 2 and Osiris REx: 
Sample return missions to C-type 
asteroids 

15:15-15:30 Dr Craig Benson, 
UNSW Canberra 

A Southern Hemisphere Planetary 
Radar Demonstration 

15:30-16:00 Afternoon Tea  

16:00-18:30 Poster Session / 
Cocktail function 
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Tuesday - Stream 1 (Messel lecture theatre) 

Time Speakers Name Title 

8:00-9:00 Registration  

 
Plenary Session II 

 

Chair: Fred Menk 

9:00-9:30 Dr David Ciardi, 
Caltech/IPAC-NExScI 

NASA's Kepler Mission: Spawning a 
Revolution in Exoplanets and 

Beyond! 

9:30-10:00 Tara Djokic, 
Australian Centre for 
Astrobiology, UNSW 

Hydrothermal systems, early life 
on Earth and implications for 
astrobiology 

10:00-10:30 Dr Julia Mitchell, CRC 
for Spatial 
Information 

Space Based Augmentation System 
(SBAS) Testbed Demonstration 
Project 

10:30-11:00 Morning Tea  

 
Space Entrepreneurs 

 

Chair: Jason Held 

11:00-11:30 Martin Duursma, 
CSIRO 

Raising funding for innovation and 
entrepreneurship 

11:30-11:45 Lloyd Damp, 
Southern Launch 

FlyBack: Flying spent first stage 
boosters gently back to Earth to be 
reused 

11:45-12:00 Noor Taofiqul Huq, 
Luna Letter 

Luna Letter: Creating a reason to 
go to the Moon 

12:00-12:15 Lloyd Damp, 
Southern Launch 

Southern Launch Spaceport: 
Simplifying access to polar Earth 
orbits 

12:15-12:30 Troy McCann, 
MoonshotX 

Building Foundations for 
Accelerated Australian Participation 
in the Global Space Sector 

12:30-12:45 Sebastian Choui, 
Arula 

Arula 

12:45-13:00 William Crowe, HEO-
Robotics 

HEO-Robotics 

13:00-14:00 Lunch   

 
GNSS & GPS 

 

Chair: John Le Marshall 

14:00-14:15 Dr German Olivares-
Pulido, CRC for 
Spatial Information 

Ionospheric modelling to support 
ambiguity resolution for PPP-RTK 

14:15-14:30 Dr Julie Currie, RMIT 
University 

The role of atmospheric gravity 
waves in seeding unseasonal 
Equatorial Plasma Bubbles 

14:30-14:45 Dr Eamonn Glennon,  
University of NSW 

Distributed Beamforming 
Architectures for Space and 
Airborne Applications: Taxonomy, 
Requirements and Synergies 

14:45-15:00 Ben Southwell, 
University of NSW 

Simulating Delay Doppler Maps of 
GNSS Signals Reflected  Off the 
Ocean Surface 
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Time Speakers Name Title 

15:30-16:00 Afternoon Tea  

 
Space Business & Technology  

 
Chair: tbc 

16:00-16:15 Dr Patrick Neumann, 
Neumann Space 

Australian Space Activities: Past, 
Present and Plans for the Future 

16:15-16:30 Duncan Blake, 
University of 
Adelaide 

Opportunities, not obstacles, for 
Australian space enterprises by 
addressing challenges in global 
space governance 

16:30-16:45 Jamie Anderson, 
Gilmour Space 
Technologies 

Enabling Low-Cost Access to Space 

16:45-17:00 Lachlan Richter, 
University of 
Adelaide 

A Review of Lunar Base Power 
Requirements 

17:00-17:15 Dr Gavin Conibeer, 
University of NSW 

Concentrating photovoltaic solar 
tower systems as power sources 
for bases on the Moon or on Mars 

17:15-17:30 George Coulloupas, 
RMIT University 

Earth to Lunar Interchangeable 
Transportation Environment 

17:30-17:45 Arunkumar 
Rathinam, University 

of NSW 

3D reconstruction of an asteroid 
shape using visual SLAM for 

autonomous navigation 

19:00-21:00 Gala Dinner  

 

Tuesday - Stream 2 (Physics Lecture Theatre 1) 

Time Speakers Name Title 

10:30-11:00 Morning Tea  

 
Mars 

 

Chair: Lucyna Kedziora-Chudczer 

11:00-11:20 Dr Jonathan Clarke, 
Mars Society 

Australia 

Meridiani Planum: a candidate for 
the first crewed mars missions 

11:20-11:35 Sophia Casanova, 
University of NSW 

Geology of the Protonilus Mensae, 
Mars – A Potential Human 
Exploration Zone 

11:35-11:50 Savannah McGuirk, 
Australian National 
University 

Can sand dunes be used to 
understand localised weather 
patterns in Martian valleys? 

11:50-12:05 Prof Graziella 
Caprarelli, University 
of South Australia 

Searching for Subsurface 
Structures in Lunae Planum 

12:05-12:20 Liane Loiselle, 
Australian National 
University 

Resolving in situ triple oxygen 
isotopic compositions of Martian 
meteorites with Shrimp SI 
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Time Speakers Name Title 

12:20-12:35 Dr Patrice Rey, 
University of Sydney 

Is central Australia the best 
terrestrial analogue for Mars 
surface processes? 

12:35-12:50 Annalea Beattie, Mars 
Society Australia 

The MARS 160 expedition, a twin 
mars analogue study in contrasting 
environments 

12:50-13:05 Dr Steven Hobbs, 
Mars Society 
Australia 

Bringing Mars to Earth: Designing 
Suitable Analogue Environments 
and Equipment for Planetary 
Science. 

13:05-14:00 Lunch  

 
Cubesats  

 

Chair: Wayne Short 

14:00-14:25 Ben Southwell, 
University of NSW 

UNSW-EC0 Cubesat in orbit: 
Challenges and Results 

14:25-14:50 Prof Iver Cairns, 
University of Sydney 

INSPIRE2 Cubesat status and 
plans 

14:50-15:15 Dr Douglas Griffin, 
UNSW Canberra 

DST Group and UNSW Canberra 
Buccaneer Programme Status 
and Plans 

15:30-16:00 Afternoon Tea  

 
Human Factors, History, 
Literature, Education, & Outreach  

 

 
Chair: Duane Hamacher 

16:00-16:20 Dr David Cooper, 
Royal Hobart 
Hospital 

Babies on Mars: Biomedical 
Considerations for the First 
Martian Generation 

16:20-16:35 Annalea Beattie, 
Mars Society 
Australia 

Field Drawing In and Out of 
Simulation 

16:35-16:50 Dr Jonathan Clarke, 
Mars Society 

Australia 

Preliminary operational 
observations from 110 days of 

simulated mars surface activities 

16:50-17:05 Carolyn Brown, 
University of 
Southern 
Queensland 

Astronomy and Space Science 
Outreach at USQ 

17:05-17:20 Isabelle Kingsley, 
University of NSW 

A new tool to assess scientific 
literacy in an astrobiology course 

17:20-17:35 Kerrie Dougherty, 
University of NSW 

Project Moonwatch: Citizen 
Science at the Beginning of the 
Space Age 
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Time Speakers Name Title 

17:35-17:50 Bronwyn Lovell, 
Flinders University 

The Astronaut as Hero: How 
popular culture influences how 
we imagine men and women in 
space 

17:50-18:05 Gabi Hobbs, 
University of NSW, 
Canberra 

Which Ethical Theory Should 
Apply to the Mining of Asteroids? 

18:05-18:20 Noor Taofiqul Huq, 
University of NSW 

Student space projects at 
BLUEsat 

 

Tuesday - Stream 3 (Slade Lecture Theatre) 

Time Speakers Name Title 

 
Space Missions and Projects 

 

Chair: Gavin Conibeer 

11:00-11:15 Dr Michele Trenti, 
University  of 
Melbourne  

The SkyHopper Space Telescope 
CubeSat 

11:15-11:30 Dr Robert Mearns, 
University  of 
Melbourne 

Near real-time telecommand 
solutions for CubeSats: State of 
the art and applications to the 
SkyHopper mission 

11:30-11:45 Dr Patrick Neumann,  
Neumann Space 

Pulsed Cathodic Arc Thruster 
Mission Plans 

11:45-12:00 Mark Brodie, 
University of NSW 

Implementation of collaborative 
and automated ground stations for 
UNSW-EC0 and INSPIRE2 

12:00-12:15 Robert Brand, 
ThunderStruck 
Aerospace 

Mars Median - The Search for Life 

12:15-12:30 Trent Jansen-
Sturgeon, Curtin 
University 

Satellite Orbit Determination using 
the Desert Fireball Network   

12:30-12:45 Ben Hartig, Curtin 
University 

Hardware Development for Global 
Fireball Observatory 

12:45-13:00   

13:00-14:00 Lunch  
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Tuesday - Stream 3 (Slade Lecture Theatre) 

Time Speakers Name Title 

13:15-14:00 Women in Space 
seminar 

 

   

15:30-16:00 Afternoon Tea  

 
Space & Atmospheric Physics II 

 

Chair: Murray Parkinson 

16:00-16:15 Dr Mark Cheung, 
Stanford University 

Solar Drivers of Space Weather as 
Revealed by NASA's Solar 
Dynamics Observatory 

16:15-16:30 Mr Wen Yi, USTC Response of neutral mesospheric 
density to geomagnetic forcing 

16:30-16:45 Dr Anne Unewisse, 
Defence Science and 
Technology Group 

DST Group airglow studies 

16:45-17:00 James Harding 
University of Sydney 

Simulating Type III radio bursts in 
3D 

17:00-17:15 Dr Lenard Pederick, 
DST Group 

Using 2-hop OIS Measurements to 
Estimate Ionospheric Parameters 

17:15-17:30 Dr Brett Carter, RMIT 
University 

Unseasonal development of F-
region irregularities over Southeast 
Asia on 28 July 2014 

17:30-17:45 Dr Fuyang Ke, 
Nanjing University of 
Information Science 
& Technology 

Ionospheric Disturbance Response 
to Cyclone Debbie Landing on 
Eastern Australia in 2017 

17:45-18:00 Prof Iver Cairns, 
University of Sydney 

Prediction and Testing of Type II 
Radio Emission, White Light 
Images, and CME Properties from 
the Sun to Earth 
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Wednesday - Stream 1 (Messel lecture theatre) 

Time Speakers Name Title 

8:15-9:00 Registration  

 
Plenary Session III 

 

Chair: Trevor Ireland 

9:00-9:30 Prof Graziella 
Caprarelli, University 
of South Australia 

A World of Ice and Fire: Mars 
Unravelled 

9:30-10:00 Dr Duane Hamacher, 
Monash University 

Aboriginal Observations of Red-
Giant Variable Stars 

10:00-10:30 Prof Dietmar Mueller, 
University of Sydney 

Seafloor tectonic fabric mapping 
from satellite altimetry: a key for 
modelling solid Earth evolution 
through deep time 

10:30-11:00 Morning Tea  

 
Space & Atmospheric Physics III 

 

Chair: Anne Unewisse 

11:00-11:15 Dr Robert Gardiner-
Garden, Defence 
Science and 
Technology Group 

A real time estimate of extra-
ordinary versus ordinary 
ionospheric variability in the 
Australian region 

11:15-11:30 Dr Samira Tasnim, 
University of Sydney 

A Detailed Comparison of 
Simulation Outputs with 
Observations and Analytic 
Predictions for an Accelerating 
Solar Wind 

11:30-11:45 Dr Julie Currie, RMIT 
University 

Relationship between field aligned 
current gradients and HF spectral 
broadening 

11:45-12:00 Dr Andrew Heitmann, 
Defence Science and 
Technology Group 

Relating the temporal and spatial 
characteristics of travelling 
ionospheric disturbance signatures 
across a network of oblique angle-
of-arrival ionosondes 

12:00-12:15 Dr Zahra Bouya, Space 
Weather Services, 
Australian Bureau of 
Meteorology 

The 06-09 September 2017  " 
Mega " event of solar cycle 24 

12:15-12:30 Ronald Maj, University 
of Sydney 

Quasi-Thermal Noise (QTN) / shot 
noise spectroscopy and dust 
detection on a CubeSat in the 
Earth’s ionosphere 

12:30-12:45 Dr Subhash Pawar, 
Physics Dept. A.C.S. 
College Palus, India 

Comparison of Air Ion Variation 
during Morning/Evening Period at 
Rural Station Ramanandnagar (17° 
4’ N 74° 25’ E) India 

 
 

  

13:00-14:00 Lunch  

 
Solar System & Exoplanets II 

 

Chair: Jonti Horner 
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Time Speakers Name Title 

14:00-14:15 Dr Helen Maynard-
Casely, Australian 
Nuclear Science and 
Technology 

Organisation 

Prospects for organic minerals on 
Saturn’s moon Titan 

14:15-14:30 Christoph Tylor, 
University of Southern 
Queensland 

The long-term orbital evolution of 
Jupiter’s satellite system 

14:30-14:45 Dr Katarina Miljkovic, 
Curtin University 

Bombardment of the young Moon 

14:45-15:00 Leonardo Baeza, The 
Australian National 
University 

Ordinary chondrite chondrule 
oxygen isotope and chemical 
systematics 

15:00-15:15 Geoffrey Bonning, 
Australian National 
University 

Chemical and oxygen isotope 
compositions of chondrules from 
carbonaceous chondrites: Tracing 
the evolution of the early Solar 
System 

15:30-16:00 Afternoon Tea  

 
Australian Space Agency Discussion 

 

 

16:00-17:50 Iver Cairns and Fred 
Menk to lead 

Group discussion – draft of 
resolution 

17:50-18:00 Wayne Short, Iver 
Cairns 

Closing remarks for conference 
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Wednesday - Stream 2 (Physics Lecture theatre 1) 

Time Speakers Name Title 

10:30-11:00 Morning Tea  

 
Space Engineering & Technology 

 

Chair: Patrick Neumann 

11:00-11:15 Dr Alexey Kondyurin, 
University of Sydney 

Stratospheric flight experiments on 
curing of composite materials 

11:15-11:30 Mr Tao Sun, University 
of Sydney 

CUBOT: Design of a CubeSat 
Based Robot for Co-orbiting 
Missions 

11:30-11:45 Prof Rod Boswell, 
Australian National 
University 

The Pocket Rocket electro-thermal 
plasma thruster for ‘CubeSat’ 
nano-satellites 

11:45-12:00 Dr Stephen Bathgate, 
University of Sydney 

A thruster using magnetic 
reconnection to create high-speed 
plasma jets 

12:00-12:15 Dr Gavin Conibeer, 
University of NSW  

Patch Antennas Integrated with 
Solar Cells for Cubesats – A Study 
on the Losses of the Integrated 
Antennae/PV system 

12:15-12:30 Dr Steven Hobbs, Mars 
Society Australia 

Field Testing a Compact Rover for 
Planetary Science: Mobility and 
Sensor Considerations. 

   

13:00-14:00 Lunch  

 
Indigenous Sky Knowledge / Space 
Archaeology 

 

 
Chair: Kerrie Dougherty 

14:00-14:10 Uncle Marcus 
Hughes, MAAS 

Traditional welcome by Aboriginal 
Representative 

14:10-14:25 Kirsten Banks, 
University of NSW 

Planets in Aboriginal Astronomy 

14:25-14:40 Robert S. Fuller, 
University of NSW 

Aboriginal Solar Observatories in 
Southeast Australia 

14:40-14:55 Trevor M. Leaman, 
University of NSW  

Which Way is Up? The Sky 
Orientation of Aboriginal Cultural 
Ancestors Associated with the 
Constellation of Orion 

14:55-15:10 Melanie Ward, 

Flinders University 

The Interstellar Archaeologist 

15:10-15:25 Carla Guedes, 
University of NSW 

Exploring Cultural Competence for 
Astronomers 

15:30-16:00 Afternoon Tea  
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Wednesday - Stream 3 (Slade lecture theatre) 

Time Speakers Name Title 

13:00-14:00 Lunch  

 
Remote Sensing & Earth 
Observations 

 

 
Chair: Bradley Evans 

14:00-14:15 Dr John Le Marshall,  
Bureau of 
Meteorology 

Benefits to Southern Hemisphere 
Analysis and Forecasts from Use of 
New Generation Earth 
Observations from Space 

14:15-14:30 Daniel Stevens, 
UNSW Canberra 

Proposal of 2.4 and 5.8 GHz 
Spatial Reuse for Small Satellites 
in LEO 

14:30-14:45 George Coulloupas, 
Aerospace Systems 
Pty Ltd 

FireySat – Australia's first 
dedicated satellite imaging system 
for emergency service operations. 

14:45-15:00 Paras Sidiqui, 
University of 
Technology, Sydney 

Mapping and monitoring the 
influence of heat waves onto urban 
heat island effect using remote 

sensing and GIS data A Case Study 
Sydney, Australia 

15:00-15:15 Dr Li Guo, SASMAC , 
China 

Geometric Accuracy Verification of 
ZY-3 Surveying and Mapping 
Satellite Data for the Korean 
Peninsula 

15:15-15:30 Jianming Kuang, 
University of NSW 

Finite fault model of the 24 August 
2016 Amatrice earthquake (Central 
Italy) inferred from DInSAR and 
GPS co-seismic deformation 

15:30-16:00 Afternoon Tea  
 

 

  



27 

17th Australian Space Research Conference:  

Plenary Speakers 

 

Dr Janaina Avila  
Australian National University 

“The pre-solar history of solar system 
matter” 

Dr Janaína Ávila is a research fellow at 

the Australian National University 

(ANU). In 2011, she received her PhD in 

isotope cosmochemistry from the 

Research School of Earth Sciences 

(RSES, ANU). Since her PhD award, she 

has held postdoctoral fellowships at the 

Astronomy Department, University of São Paulo, where she 

continued research on nucleosynthetic signatures of heavy 

elements in AGB stars, and then at RSES-ANU, first as a 

Researcher in Business Postdoctoral Fellow and then as a research 

fellow. Dr Ávila research centres around the application of ion 

microprobes to the understanding of the isotopic nature of solar 

and presolar materials at the microscale. Dr Ávila is particularly 

interested in presolar grains recovered from primitive meteorites 

and the scientific implications of their isotopic signatures to the 

understanding of the origin of the elements and the chemical 

evolution of the galaxy and solar neighbourhood. Current interests 

include: (1) isotopic signatures of nucleosynthetic processes that 

occur inside stars, (2) environmental and biological evolutions on 

early Earth, and (3) factors influencing isotopic fractionation 

(mass-dependent and mass-independent fractionation) associated 

to sulfur and oxygen isotopes. 
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Plenary Abstract 

The distribution of the chemical elements and their isotopes in our 

Solar System is a consequence of nuclear processes that have 

taken place in the Big Bang and subsequently in stars and in the 

interstellar medium (ISM). It depends on the entire history of 

stellar birth and death, with associated return of newly synthesised 

elements to the ISM. For decades, researchers have looked to 

answer the following questions: How many sources with different 

nucleosynthetic histories contributed matter to the solar system, 

and what was the nature of these sources? What was the 

residence time of nuclides in the ISM before incorporation into the 

Sun’s molecular cloud? Is the solar system abundance the result of 

a continuous history of star formation or of a peak epoch of stellar 

birth-rate activity? What is the history of p-, s-, and r-process 

enrichment in the solar neighbourhood? Astronomical observations 

of stellar objects have provided clues to some of these questions. 

However, the chemical information obtained from astronomical 

observations is not detailed and precise enough to constrain the 

timing and nature of nucleosynthetic sources and processes, as 

high-precision knowledge is required at an individual isotopic 

abundance level. A powerful source of information is provided by 

laboratory studies of presolar stardust grains. These grains are 

believed to be pristine stardust material that formed from the gas 

phase present in the atmospheres of late-type stars and in 

supernova ejecta. They were incorporated into the Sun’s molecular 

cloud and survived the formation of the solar system with little 

processing. Today, presolar stardust grains can be found as 

constituents of primitive meteorites. In this talk, I will give an 

overview of the isotopic abundance patterns observed in presolar 

stardust grains as they encode precious information about the 

prehistory of the Solar System. 

 



29 

 

Professor Graziella Caprarelli 
University of South Australia 
“A world of ice and fire: Mars 

Unravelled” 

Graziella Caprarelli (PhD, Earth 

Sciences, La Sapienza – Rome, Italy) is 

Associate Professor in Space Science at 

the University of South Australia in 

Adelaide, Australia, and Research 

Professor (Adj.) with the International 

Research School of Planetary Sciences in 

Italy.  

After investigating volcanic and geothermal processes in Italy, 

Japan, NW USA, and ancient volcano-tectonic settings in eastern 

Australia, she turned her attention to Mars, and established 

collaborations with NASA and ESA mission science teams: 

currently she is member of the Co-Principal Investigator MARSIS 

Science Team based in Bologna, Italy, and collaborates with the 

SHAllow RADar sounder (SHARAD) Lead Investigator Team in 

Rome, Italy.  

She has mentored students and Early Career Researchers, and 

supervised Honours and PhD projects in planetary and space 

science, which have resulted in the award of prestigious 

international prizes and scholarships.  

Dr Caprarelli has been long standing member of the National 

Committee for Space and Radio Science (formerly the National 

Committee for Space Science) until 2016, and is one of the 

authors of the “Decadal Plan for Australian Space Science 2010-

2019”. She has chaired the NSW and SA Divisions of the 

Geological Society of Australia (GSA), and its Specialist Group in 

Planetary Geoscience.  

In 2016 she was elected inaugural President of the Japan Society 

for the Promotion of Science - Alumni Association in Australia 

(JSPS-AAA). In the same year she established the South Australia 

Geotourism Subcommittee of GSA, of which she is inaugural Chair. 

She serves on national and international review and award panels, 

and is the Australian Journal of Earth Sciences Associate Editor for 

Planetary Geoscience. 
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Plenary Abstract 

In this talk I will present some of the results my colleagues and I 

have obtained during our collaborative investigations of the 

Martian subsurface. Insights gained from interpretations of data 

from Mars Express (MEX) Mars Advanced Radar for Subsurface and 

Ionosphere Sounding (MARSIS), as well as characterizations of 

thermophysical properties of layered impact crater ejecta, provide 

a picture of the nature and distribution of subsurface ice and 

volatiles that is consistent with a complex sequence of geological 

and climatic events throughout the history of Mars. I will present 

the results of our work on Lucus Planum, the central region of the 

Medusae Fossae Formation (MFF), as well as  some initial 

interpretations of MARSIS data collected over Lunae Planum, a 

vast expanse located between Valles Marineris to the south and 

Chryse Planitia to the north-east, emphasizing particularly the 

geologic significance of the data. I will also present and discuss 

evidence for sub-ice volcanism, providing additional testable 

hypotheses for future investigations. Our studies contribute to the 

increasing body of evidence pointing to magma-ice interaction as a 

significant and ubiquitous process in the geologic and climatic 

evolution of Mars.   
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Dr David Ciardi 
NASA Exoplanet Science Institute, Caltech 
University 
"NASA's Kepler Mission: Spawning a 
Revolution in Exoplanets and Beyond!" 

David Ciardi research astronomer and the 

Chief Scientist at the NASA Exoplanet 

Science Institute located at IPAC / 

Caltech. He received a bachelor's degree 

in physics and astronomy from Boston 

University in 1991, and a Ph.D. in physics 

from the University of Wyoming in 1997. 

Dr Ciardi  has a huge range of scientific interests that includes 

exoplanets, star formation, interstellar dust, and molecular clouds. 

 

In 2016, Dr Ciardi was awarded the NASA Exceptional Scientific 

Achievement Medal for his work on Kepler and his contributions to 

the confirmation of Kepler's exoplanets which have led to the 

characterisation of planets ranging in size from Jupiters to Earths. 

The NASA Exceptional Scientific Achievement Medal is awarded to 

individuals for unusually significant scientific contributions toward 

achievement of aeronautical or space exploration goals. 

 

Plenary Abstract 

Launched in 2009 by NASA, the Kepler Mission has revolutionized 

the way in which view our own Solar System and the Earth.  With 

more than 4500+ exoplanets discovered, Kepler turned our 

questions from "how do other solar systems look like our own" to 

"how does our Solar System fit into this complex and diverse 

Universe of planetary systems?"  In addition, to exoplanets, Kepler 

has enabled a revolution in how we view and understand stars, 

supernovae, and planets within our own Solar System.  I will 

present an overview of the discoveries made by NASA's Kepler 

Mission over the past 9 years.   
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Tara Djokic  

Australian Centre for Astrobiology, 

University of NSW 

“Hydrothermal systems, early life on Earth 

and implications for astrobiology" 

Tara Djokic is a PhD candidate at the 

Australian Centre for Astrobiology of the 

University of New South Wales Australia. 

Her research interests include early life on 

Earth, astrobiology and science education. 

Recent projects include combining geological observations of early 

evidence of life in the c. 3.5 Ga Dresser Formation in Western 

Australia with virtual reality technology to produce a scientific 

educational tool in the form of a virtual field trip.  

Her PhD research focuses on constraining the environmental 

setting in the Dresser Formation of the Pilbara. She has recently 

published in Nature Communications on Earths oldest evidence of 

land-based life and in Scientific American on her findings in the 

Pilbara and how they may be relevant in origin of life studies. 

 

Plenary Abstract 

Astrobiology seeks to answer questions regarding the origins and 

extent of life in the Universe. Geology provides a window in time 

that offers evidence needed to address these astrobiological 

questions.  

The study of ~3.5 billion years old stromatolites from the Pilbara, 

Western Australia has shown that some of the earliest evidence of 

life on Earth was thriving in hot springs on land. This evidence 

provides a geological perspective that may be relevant in origin of 

life studies as there are two prominent competing theories; deep-

sea hydrothermal vents versus land-based hot springs.  

The Pilbara findings also lend weight to the search for life on Mars, 

given that of the top three sites chosen to send the next Mars 
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Rover (Mars2020), one of them has been interpreted as a land 

based hot spring setting (Columbia Hills). Further implications 

relate to investigations of the water-ice Moons of the Jupiter and 

Saturn systems. 

 

 

 

Dr Duane Hamacher 
Monash University 
"Aboriginal Observations of Red-Giant 

Variable Stars" 

Duane Hamacher is a Senior Research 

Fellow at the Monash University 

Indigenous Studies Centre and Adjunct 

Fellow in the Astrophysics Group at USQ. 

His research focuses on the astronomical 

knowledge of Indigenous people in 

Australia, the Pacific, and southeast Asia. His ARC funded DECRA 

research involves studying the astronomy of the Meriam Mir people 

of the Torres Strait.  

He serves as Secretary of the International Society of 

Archaeoastronomy and Astronomy in Culture, Associate Editor of the 

Journal of Astronomical History and Heritage, and Chairs the IAU 

Working Group on Intangible Astronomical Heritage. 

 

Plenary Abstract 

Historians of astronomy recognise the observations of Sir John 

Hershel in 1840 as the first evidence that pulsating red-giant stars 

(like Betelgeuse) are variable in nature. This overturned the 

accepted consensus that the stars are unchanging and invariable 

in nature - a position posed by Aristotle more than 2,000 years 

ago. But long before Herschel's observations in Cape Town, 

Aboriginal Australians had noted the variability of three red-giant 
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stars and incorporated this into oral traditions. Two traditions, both 

from South Australia, describe the gradual brightening and 

dimming of these stars, along with descriptions of their relative 

periodicity. This talk will explore these traditions and show how 

these observations were missed by numerous ethnographers and 

researchers for over 150 years, highlighting the need for careful 

re-analysis of ethnographic research, as well as cross-disciplinary 

training in the social and natural sciences by ethnographers 

examining Indigenous Knowledge Systems. The talk will weave 

together astrophysics, anthropology, and traditional knowledge to 

show that Aboriginal people were extremely careful observers of 

the night sky, and that these ancient knowledge systems can work 

hand-in-hand with modern astrophysics for mutual benefit. 

 

 

Julia Mitchell 
CRC Spatial Information 
“The SBAS Testbed Demonstration 
Project" 

Julia Mitchell is currently the SBAS Testbed 

Program Manager at the CRC for Spatial 

Information. In this role, Julia coordinates a 

variety of projects over nine different 

industry sectors which aim to successfully 

demonstrate the benefits of the SBAS technologies. 

 

Most recently, Julia has worked as a Spacecraft Systems Engineer 

on large communication satellite projects for the SES-16 and Jabiru-

1 spacecraft for SES and NewSat respectively. In prior roles, she 

has worked as a Structures and Graduate Engineer for Qantas for 

their Boeing 737 fleet and as an Aerospace Engineer for Aerospace 

Concepts (now the Shoal Group). 
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Julia has completed a Master of Science in Astronautics and Space 

Engineering from Cranfield University and combined Bachelor of 

Engineering (Aerospace) with first class honours and a Bachelor of 

Science (Physics) from the University of New South Wales. 

 

Plenary Abstract 

This SBAS Testbed is a satellite based positioning infrastructure 

that will available from June 2017 – January 2019. In simple terms 

the SBAS satellite provides a cost effective way to improve GPS 

signals from around 5 metres in accuracy to less than 1 

metre.  This trial is supported by a $12 million investment from 

the Australian Government as announced in January 2017 with a 

further $2 million from the New Zealand Government.  CRCSI is 

coordinating and undertaking user testing of SBAS in Australia and 

New Zealand in conjunction with a benefit analysis of SBAS 

technology to Australia and New Zealand. 

  

CRCSI partners, Geoscience Australia (GA) and Land Information 

New Zealand (LINZ) together with three global companies GMV, 

Inmarsat and Lockheed Martin will implement the SBAS testbed to 

evaluate three positioning signals for improved accuracy and 

integrity over Australia and New Zealand. 

  

The positioning signals for evaluation are: 

• The current L1 Legacy service similar to that available in the 

United States (WAAS), Europe (EGNOS), Japan (MSAS), 

India (GAGAN) and Russia (SDCM). 

• A second-generation Dual Frequency Multi Constellation (DFMC) 

signal which will provide improvement over the legacy 

signal in a number of areas. This signal has not been 

tested anywhere in the world. 

• High-precision Precise Point Positioning (PPP) corrections with 

expected decimetre accuracies at user level. 
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Projects are currently running in Australia and NZ trialling the 

SBAS technology addressing applications in one or more of the 

following key sectors: aviation, road, rail, maritime, agriculture, 

resources, spatial, construction, utilities, and consumer. Julia will 

provide an update on the various projects, the various applications 

that have been identified where SBAS can be used and the benefits 

to the region. 

 

 

Professor Dietmar Muller 
University of Sydney 
“Seafloor tectonic fabric mapping from 
satellite altimetry: a key for modelling solid 
Earth evolution through deep time” 

Dietmar Müller received his undergraduate 

degree from the Univ. of Kiel, Germany, 

and his PhD in Earth Science from the 

Scripps Institution of Oceanography, La 

Jolla/California in 1993. After joining the 

University of Sydney in the same year he started building the 

EarthByte e-research group.  

 

The EarthByters are pursuing open innovation, involving the 

collaborative development of open-source software as well as open-

access global digital data sets and virtual globes. One of the 

fundamental aims of the EarthByte Group is geodata synthesis 

through space and time, assimilating the wealth of disparate 

geological and geophysical data into a four-dimensional Earth model, 

connecting solid Earth to surface processes. He held an Australian 

Laureate Fellowship from 2009-2014, and is a Fellow of the 

American Geophysical Union and the Australian Academy of Sience.  

He currently directs the ARC Basin Genesis Hub as well as the 

Sydney Informatics Hub. 

https://www.earthbyte.org/
http://www.gplates.org/
http://portal.gplates.org/
https://www.earthbyte.org/the-basin-genesis-hub/
http://sydney.edu.au/research/facilities.html
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Plenary Abstract 

Marine gravity anomalies derived from satellite radar altimetry 

now provide an unprecedented resolution for mapping small-scale 

seafloor and sub-seafloor tectonic fabric. Most of the new 

information comes from the CryoSat-2 satellite, which has 

routinely collected altimetry data over ice, land, and ocean since 

July 2010. To date it has completed more than 6 geodetic mapping 

cycles of the ocean surface. These data are augmented by a 

complete 14-month geodetic mapping of the ocean surface by 

Jason-1 from its lower inclination orbit of 66 ̊ that compliments the 

higher inclination orbit CryoSat-2 (88 ̊). The most recent global 

marine gravity anomaly map based on a combination of geodetic 

mission data reveas the detailed fracture zone fabric of the ocean 

basinses, previously unmapped, now extinct oceanic microplates, 

and fault networks buried beneath thick sediments along 

continental margins. By combining satellite altimetry with marine 

magnetic anomalies and seafloor age dates from rock samples we 

are able to pinpoint the geometry and age of major plate 

reorganisations, which punctuate Earth’s tectonic history. The 

combined data have been used to create a mathematical model, 

consisting of a large-set of Euler rotations, that describes how all 

major tectonic plates have moved relative to each other. We 

combine this model with data constraining the absolute motion of 

tectonic plates relative to a fixed reference system to construct a 

global plate motion model that is used as time-dependent 

boundary condition to model the evolution of Earth’s entire plate-

mantle system, to understand the feedbacks between “top-down” 

forcing of the system via plate recycling into the mantle 

(subduction) and “bottom-up” forcing driven by the time-

dependence of active mantle upwellings. In these spherical, 

thermochemical models of the Earth’s mantle the equations for the 
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conservation of mass, momentum, and energy are cast as a finite 

element problem and solved using the open-source CitcomS 

parallel code. The full spherical shell is composed of 12 parts, each 

subdivided into 128 3 128 3 64 elements, amounting to a total of 

12.6 million elements. The mesh is refined radially to provide a 

vertical resolution of 15 km and 27 km near the top and bottom 

boundary layers, respectively. The lateral resolution is 50 km and 

28 km at the surface and the core-mantle boundary, respectively. 

These models reveal how subduction drives the time-dependence 

of thermochemical mantle plumes, which rise from the core-mantle 

boundary to the surface and produce large volcanic eruptions and 

volcanic hotspot chains, occasionally leading to major extinctions 

 

 

Professor Colin Waters 

University of Newcastle 
 “Probing the ionosphere with HF 
signals: Space weather results from 
SuperDARN” 

Colin Waters obtained his PhD in space 

physics in 1993, with a focus on 

understanding ULF waves enhanced by 

resonance structures in the Earth's 

magnetosphere, followed by 

postdoctoral research in space physics 

at the University of Alberta, Edmonton, 

Canada.  

He has over 80 research papers on ULF waves, energy exchange 

between the ionosphere and near Earth space by the large scale 

auroral (Birkelenad) currents and ULF wave effects on technology 

such as gas pipeline corrosion and geomagnetic induced currents 

in electricity supply networks.  

Research interests encompass computer simulation and 

experimental studies of ULF wave propagation in the 

magnetosphere and interaction with the ionosphere-ground system 
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with applications to ULF wave effects on Doppler HF radar circuits 

and radio astronomy, experimental data analysis techniques and 

space weather effects of ULF waves. He has convened several 

International Association of Geomagnetism and Aeronomy 

symposia, served on various national and international space 

science related committees and associate editor for Journal 

Geophysical Research - Space Physics. He has taught 

undergraduate and postgraduate University physics for almost 20 

years, in addition to high school science, and served on the New 

South Wales high school physics examination committee. 

 

Plenary Abstract 

The ionosphere is often represented as a boundary between the 

neutral atmosphere and space.  The ionosphere electron density 

responds to space weather in different ways.  Much progress has 

been made in understanding space weather dynamics in the 

ionosphere and in using this knowledge to infer energetic 

processes further out into space. 

The Super Dual Auroral Radar Network (SuperDARN) is an 

international collaboration that spans the northern and southern 

auroral latitudes with high frequency (HF; 3-30MHz) coherent 

scatter radars, designed for ionospheric research.  These radars 

detect backscatter from field aligned, decametre scale 

irregularities in the ionosphere and from the ground. The Doppler 

velocity, signal to noise ratio and spectral width parameters 

derived from the backscattered signals provide complimentary 

information on the response of the ionosphere to near-Earth space 

energetics. This talk will provide a guided tour of SuperDARN 

hardware and data, important advances and results and current 

research directions with an emphasis on space weather 

applications. 
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MSA David Cooper Memorial Lecture 

Monday November 13 

6:45 pm for a 7:00pm start 

Venue:  Messel Theatre (Level 3) 

   Sydney Nanoscience Hub 

 

Speaker:  Professor Martin Van Kranendonk 

Australian School for Astrobiology, University of NSW  

 

“The search for life on Mars: An early Earth perspective”  
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Conference Gala Dinner 

Tuesday November 14 

 

6:45 pm for a 7:00pm start 

Dress:   Smart casual 

 

Venue:   Spanish Tapas Restaurant 

Location: 26 Glebe Point road, Glebe 
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Conference WI-FI Access 

There is WI-FI access available for delegates at the 

University in the area near the conference secretariat.  

 

Details are below: 

Network:   UniSydney-Guest 
Guest Username:  asrc2017 
Guest Password:  31730458Astronomical and Space 

Sciences Research at the Univer 
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Longitudinal variation of equatorial plasma bubble 
occurrence in Southeast Asia 

P. Abadi1, Y. Otsuka1, K. Shiokawa1 and A. Yoshikawa2 

1ISEE, Nagoya University 

2International Center for Space Weather Science and Education, 
Kyushu University 

 

We used ionosondes and GPS receivers in Southeast Asia (SA) to 

investigate the longitudinal variation of equatorial plasma bubble 
(EPB). We used equatorial ionosondes at Chumphon (10.7°N, 
99.3°E; Mag. Lat: 3.0°N), Thailand, at Bac Lieu (9.3°N, 105.7°E; 

Mag. Lat: 1.5°N), Vietnam, and at Cebu (10.3°N, 123.9°E; Mag. 
Lat: 3.1°N), Philippines during March-April (equinox seasons) from 
2011 to 2016 to analyze spread-F (SF) occurrence rate and the 
vertical E × B drift after sunset, so-called pre-reversal 

enhancement (PRE). We found that the ESF occurrence rate and 
PRE strength tend to decrease from west to east longitude in SA. 
Furthermore, our investigation on GPS-L1 (1.5 GHz) scintillation 
occurrence near equatorial ionization anomaly (EIA) crest in SA 
obtained from Kototabang (0.2°S, 100.3°E; Mag. Lat.: 9.9°S), 
Pontianak (0.0°S, 109.3°E; Mag. Lat.: 9.8°S), and Manado (1.0°S, 
124.8°E, Mag. Lat: 9.8°S) stations in Indonesia during same 

period as ESF observation shows that scintillation occurrence rate 

also decreases from west to east longitude. These findings imply 
the existence of longitudinal variation of EPB occurrence in SA; 
that is, occurrence rate of EPB, as well as PRE strength, decrease 
from west to east longitude. To discuss mechanisms of such 
longitudinal difference, we further analyze the longitudinal 

variation of equatorial electrojet (EEJ) by using magnetometers 
network in SA. Interestingly, we also found that EEJ is stronger in 
the west compared to the east longitude. Previous studies (e.g. 
Haerendel and Eccles, 1992; Chatterjee et al, 2014) discussed that 
the EEJ, though it is a daytime phenomenon, may contribute to the 
F-region electrodynamics in the evening time, subsequently, 
affects the PRE strength and EPB occurrence. Therefore, we 

attribute the longitudinal variation in the EPB occurrence to the 
longitudinal variation in the EEJ. 

 

Presented by: Mr Prayitno Abadi 
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EMIC Wave Source investigation using ten Ground Stations 
and a Geosynchronous Satellite 

Sean Ables1, Brian Fraser1, Murray Sciffer1 and Ian Mann 

1 Centre for Space Physics, University of Newcastle, NSW 2308, 
Australia. 

2 Department of Physics, University of Alberta, Canada. 

Electromagnetic ion cyclotron (EMIC) waves can play an important 
role in the distribution of relativistic electrons in the 
magnetosphere by the scattering of these electrons in the outer 
Van Allen radiation belt, due to pitch angle diffusion in the field 
aligned direction. These high energy electrons are potentially 

hazardous to spacecraft. In order to further understand the 
relative importance of this mechanism, EMIC waves have been 
investigated using in-situ magnetosphere observations in 
conjunction with ground recordings. 

 Due to the possibility of horizontal propagation in the ionospheric 
F2 region waveguide, magnetometers located on the ground are 
able to effectively sample a large volume of the magnetosphere for 
EMIC waves. Unfortunately sources occurring at multiple locations 
simultaneously can lead to confusingly overlapped ground 
signatures. Space-based in-situ magnetometers on the other-hand 
sample a comparatively small volume of the magnetosphere due to 

closely field-aligned ion cyclotron wave packet group propagation. 

Used in combination these two datasets can provide 
complimentary insight. 

Analyse was made of concurrent recordings of EMIC waves found 

in ground and in-situ data using two case study events recorded 
on 27 July 2016 by GOES 14 and the CHARISMA ground 
magnetometer network. Using cross-correlation techniques, 
satellite-ground time delays of 40-60 s, and inter-station ground 
delays of 0.5-3 s were identified. Polarisation, phase, time delay 
and direction of arrival techniques are used to analyse data to 
establish spatial propagation patterns. The results provide an 

indication of the extent to which EMIC waves seen in the 

magnetosphere distribute over the surface of the Earth in 
longitude and to middle and low latitudes. These observations are 
supported by MHD model computations. 

Presented by: Dr Sean Ables 
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Enabling Low-Cost Access to Space 

J. Anderson 

Gilmour Space Technologies 

 

There has been no lack of innovation and entrepreneurship in 
small satellites and other space technologies in recent years. 

However, limited launch opportunities and prohibitive costs 
continue to hinder the development and deployment of these new 
technologies.  

Gilmour Space Technologies is a new space engineering company, 
based in Queensland, that is developing and building a new breed 

of low-cost hybrid-engine rockets for the small payload market in 
Australia and beyond.  

As space becomes more accessible and affordable to the masses, 
we talk about some of the commercial and research launch 

opportunities that would be available for our sounding rockets, and 
dedicated/ride-share small satellite launches, slated to start from 
end 2018 & 2020, respectively. 

 

Presented by: (TBA) Jamie Anderson, Head of Propulsion 
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The pre-solar history of solar system matter 

Janaina N. Avila 

The Australian National University 

 

The distribution of the chemical elements and their isotopes in our 
Solar System is a consequence of nuclear processes that have 

taken place in the Big Bang and subsequently in stars and in the 
interstellar medium (ISM). It depends on the entire history of 
stellar birth and death, with associated return of newly synthesised 
elements to the ISM. For decades, researchers have looked to 
answer the following questions: How many sources with different 
nucleosynthetic histories contributed matter to the solar system, 

and what was the nature of these sources? What was the 

residence time of nuclides in the ISM before incorporation into the 
Sun’s molecular cloud? Is the solar system abundance the result of 
a continuous history of star formation or of a peak epoch of stellar 
birth-rate activity? What is the history of p-, s-, and r-process 
enrichment in the solar neighbourhood? Astronomical observations 
of stellar objects have provided clues to some of these questions. 

However, the chemical information obtained from astronomical 
observations is not detailed and precise enough to constrain the 
timing and nature of nucleosynthetic sources and processes, as 
high-precision knowledge is required at an individual isotopic 
abundance level. A powerful source of information is provided by 
laboratory studies of presolar stardust grains. These grains are 

believed to be pristine stardust material that formed from the gas 

phase present in the atmospheres of late-type stars and in 
supernova ejecta. They were incorporated into the Sun’s molecular 
cloud and survived the formation of the Solar System with little 
processing. Today, presolar stardust grains can be found as 
constituents of primitive meteorites. In this talk, I will give an 
overview of the isotopic abundance patterns observed in presolar 
stardust grains as they encode precious information about the 

prehistory of the Solar System. 

 

Presented by: Dr Janaina Avila 
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Ordinary chondrite chondrule oxygen isotope and chemical 
systematics 

L. Baeza, T.R Ireland, J.N. Avila and G Mallmann 
Research School of Earth Sciences, The Australian National 

University 

Some of the earliest processes and physico-chemical cond itions of 
the solar system formation are recorded in chondrites. These 
processes c an be tracked by studying their triple-oxygen isotope 

ratios (17O/16O and 18O/16O expressed as δ17O and δ18O relative to 
Standard Mean Ocean Water in the unit of permil). Ordinary 
chondrites (OCs), subdivided in H, L, and LL chemical groups, are 
of particular interest because their whole-rock O-isotope ratios, 
commonly reported as Δ17O (δ17O distance from the terrestrial 

fractionation line (TFL)) are close but distinct among the groups. 
OCs are broadly a mixture of chondrules and fine-grained matrix. 

Chondrules are millimetre-sized astrophysical objects composed 
mainly of olivine and low-Ca pyroxene believed to have been once-
free molten droplets formed by the heating of solid precursor 
aggregates in the solar nebula.  

If each OC group represents a single parent body, then finding 
populations of chondrules with similar or different O-isotope ratios 
and/or chemistry could provide further insights about both 
chondrule and OCs formation and accretion region(s), and the 
dynamics of the protoplanetary disk.  

We measured O-isotope and chemical compositions of 764 olivines 
from 525 chondrules using the SHRIMP-SI (Sensitive High 
Resolution Ion Microprobe –Stable Isotopes) and an electron 
microprobe, respectively, of 3 H, 3 L, and 2 LL chondrites.  

Our results show that most chondrule olivines plot above the TFL, 
having Δ17O values around ~0.7‰ suggesting that OCs sampled 
the same population of chondrules from an O-isotope homogenous 
nebular reservoir. The heavier O-isotope signature of bulk OCs is 
probably controlled by the isotopic composition of the matrix.  In 
detail, Mg-rich chondrule olivine data ([MgO]/[FeO+MgO] mol% > 
90) show a mass-dependent fractionation pattern towards 16O-

richer compositions while Mg-poor chondrule olivines tend to 
cluster around the same δ17O and δ18O ratios indicating formation 
under different redox conditions and a higher temperature 
processing for Mg-rich chondrules. 

Presented by: Mr. Leonardo Baeza 



58 

  

Planets in Aboriginal Astronomy 

K. Banks 
UNSW Sydney 

D. Hamacher 
Monash University 

 

We all know that the stars play a big part in Aboriginal Astronomy 

but what part do the planets play? Kirsten Banks, in conjunction 
with Dr Duane W. Hamacher, takes her undergraduate knowledge 
of astrophysics and planetary science to analyse literature from 

numerous Indigenous regions to start writing a paper on the 
appearance of planets in Aboriginal Astronomy. This specific field 
of research will open peoples perspectives on the nature and 
complexity of Aboriginal Astronomy. 

 

Presented by: Miss Kirsten Banks 
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A thruster using magnetic reconnection to create high-
speed plasma jets 

Stephen Bathgate 
Department of Applied and Plasma Physics, School of Physics, 

University of Sydney 

 

Magnetic reconnection occurs when two plasmas with oppositely 
directed magnetic fields meet and the field lines reconnect, 
releasing energy. Magnetic reconnection has been observed to 
occur in the solar atmosphere where it produces hot, high speed 
plasma jets with a rough equipartition of energy between the 
directed kinetic energy of the jet and the thermal energy of the 

plasma.  Sweet-Parker and Petschek produced theoretical 

descriptions of the process that have been used as guides for the 
construction of experimental apparatus.  Previously reported 
experiments demonstrated the feasibility of producing magnetic 
reconnection in laboratory scale plasmas however despite the 
evidence of jets produced by solar flares, no attempts to use the 
phenomena in a plasma thruster have been reported to date. An 

annular thruster has been constructed that consists of two copper 
tubes, electrically connected in series with one inside the other 
separated by a small gap. The thruster was operated inside a 
chamber filled with low-pressure argon plasma produced by an 
inductively coupled radio frequency current. A separate current of 
up to 1500 amps was briefly produced in the copper tubes of the 

thruster by means of an SCR that connected a capacitor bank to 

the device. The effect of the passage of the current through the 
thruster on the plasma was observed with a Langmuir probe and a 
retarding field energy analyzer. 

 

Presented by: Dr Stephen Bathgate 
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Field Drawing In and Out of Simulation 

A.Beattie 

Mars Society Australia 

 

Here on Earth geological field drawing is an iterative process of 
science field work that emphasises the interpretation of authentic 

phenomena in context. As a primary means of obtaining scientific 
knowledge that lies within the geologic records of planetary bodies, 
field drawing reinforces the value of observational data in 
understanding the emerging geology and biology, promoting good 
data recording, maximising retrieval and tying context to 
meaningful sample interpretation.  

On the surfaces of Mars, will astronauts use field drawing to evolve 
the conceptual context as one of the most important data streams 
relayed back to Earth? Findings from two separate science field 
trips are brought together to explore methodologies for adapting 
existing field sketching skills to the analogue Martian environment. 

In and out of simulation, through practice and inquiry, research 
investigates tools, techniques and protocols which may be 
appliable to all future users in similar studies, highlighting the 
value of field drawing as a critical skill set for planetary field 
science.  

 

 

Presented by: Annalea Beattie 
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A Southern Hemisphere Planetary Radar Demonstration 

Craig Benson1, Graham Baines2, Lance Benner3, Chris Phillips4, 

John Reynolds4, Jamie Stevens4, Philip Edwards4, Russell Boyce1, 
Jon Giorgini2, Ed Kruzins2, Marty Slade3, Nick Stacy5, T. Joseph W. 

Lazio 

1University of New South Wales, Canberra, ACT Australia  

2Canberra Deep Space Communications Complex, CSIRO 
Astronomy & Space Science Division, Tuggeranong ACT  Australia  

3Jet Propulsion Laboratory, California Institute of Technology, 
Pasadena CA USA  

4Australia Telescope National Facility, Epping NSW  Australia  

5Defence Science & Technology Organization, Adelaide, SA  
Australia 

Planetary radar is used to discern information on solar system 
bodies, including Near Earth Asteroids (NEAs).  Following a 
successful initial asteroid radar campaign in 2015, we present 
more recent developments including results using a 34 m X-band 

Tidbinbilla illuminator and the ATCA as a receiver for bistatic radar 
observation of the asteroids Florence and 2012 TC4.  The closest 
approach of 2012 TC4 on 12 October 2017 occurs just west of 
Tasmania, with an extremely large signal-to-noise ratio expected 

from the Australian-based radar system, as a result of about a 7 
times lower 2-way path loss than is achievable from the U.S.  This 
close approach provides a compelling example of the value of a 

Southern Hemisphere radar capability. 

Part of this research was carried out at the Jet Propulsion 
Laboratory, California Institute of Technology, under a contract 
with the National Aeronautics and Space Administration. 

Presented by: Dr Craig Benson 



62 

Opportunities, not obstacles, for Australian space 
enterprises by addressing challenges in global space 

governance 

D. Blake 

University of Adelaide 

 

There are no easy solutions to the current challenges in global 
space governance. An isolated, ‘siloed’ approach in apparently 
independent fields of research - such as engineering, economics 
and the law - will not succeed. Rather, solutions can only be slowly 
and iteratively addressed by interdependent approaches in multiple 
fields. However, this is wort 

 

Presented by: Duncan Blake 
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Chemical and oxygen isotope compositions of chondrules 
from carbonaceous chondrites: Tracing the evolution of the 

early Solar System 

G. P. Bonning, T. R. Ireland, J. N. Ávila and G. Mallmann 

Research School of Earth Sciences, Australian National University 

Chondrites are primitive meteorites that preserve the oldest 
objects in the Solar System. They avoided incorporation into large, 
differentiated planets, thus preserving their interactions with the 

evolving physical and chemical conditions of the solar 
protoplanetary disk. They are comprised largely of chondrules, 
once free-floating, mm-scale molten blebs of silicates 
(predominantly olivine and pyroxene), and a fine-grained matrix 
that the chondrules are set within. 

Whole-rock chondrites exhibit specific and distinct chemical oxygen 
isotope compositions, which may represent distinct radial regions 
of the disk in time. However it has only recently become possible 
to take large numbers of in situ measurements of individual 
components within chondrites. Here we examine the chemical and 
oxygen (O) isotope compositions of chondrule olivine in three 

classes of chondrites at the population level. These analyses were 
performed using an electron microprobe and the Sensitive High 
Resolution Ion MicroProbe for Stable Isotopes (SHRIMP-SI). Each 
chondrite class hosts populations of similar chondrules in differing 
proportions, namely, Mg-rich and Fe-rich chondrules. Mg-rich 
chondrules exhibit a wider range of O-isotope compositions relative 

to Fe-rich chondrules. Some extremely 16O-rich relict cores in Mg-

rich chondrules have O-isotope compositions similar to calcium-
aluminium-rich inclusions (CAIs), the oldest objects in the Solar 
System, indicating that they sampled a wide range of precursor 
materials. The presence of Mg-rich cores in many Fe-rich 
chondrules suggests that Mg-rich chondrules were recycled into 
Fe-rich chondrules after being re-heated in a dustier and more 
water-enriched environment than their initial formation. This is 

supported by the 16O-depleted compositions of Fe-rich chondrules, 
as nebular water is believed to be 16O-depleted. The view of 
chondrite-accreting regions that emerges draws chondrule 
precursors from a wide range of compositions, perhaps including 

CAIs. Earlier generations of chondrules are then recycled and 
homogenised in later chondrule-forming events amidst elevated 

levels of dust and 16O-depleted water. 

Presented by: Mr Geoffrey Bonning 
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The Pocket Rocket electro-thermal plasma thruster for 
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Teck-Seng Ho 
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In the miniaturised Pocket Rocket thruster, a radiofrequency 
plasma is employed to heat the gas via charge exchange collisions 

and ambipolar flow to create a form of electrothermal thruster 
which has its heating mechanism in the centre of the flowing 
propellant rather than on the thermally lossy walls. The radio-
frequency generates a high-density plasma at about 1 Torr having 
a volume less than 1 millilitre and its characteristics operate in a 
linear power regime where measured thrust (~1 mN) and specific 
impulse (~100 s) performances can now be successfully simulated 

using computer fluid dynamics codes. Miniaturised power and 
propellant sub-systems totaling a few hundred grams in weight for 
a few Watts have been developed for Pocket Rocket for integration 
within a ½ U (1 U = 10 cm x 10 cm x 10 cm) CubeSat. This proof 
of concept aims at getting flight heritage and is a stepping stone 

towards the development of higher power systems since the radio-
frequency power sub-system can be scaled up to a few kWatts and 

drive the electrode-less neutraliser-free Helicon plasma thruster. 

Presented by: Rod Boswell 
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The 06-09 September 2017  " Mega " event of solar cycle 24 

Z. Bouya1, R. Marshall1, M. Terkildsen1, G. Steward1, M. 

Parkinson1, V. Lobzin1, D. Neudegg1, B. Carter2, P. Maher1, V. 
Kumar1, J. Young1, A. Kelly1, K.  Arsov1 and G. Olivares3 

1Space Weather Services, Australian Bureau of Meteorology, 
Sydney, Australia 

2SPACE Research Centre, RMIT University, Melbourne, Australia.  
3CRC for Spatial Information. 

Over the period 06-09 September 2017 occurred one of the most 
significant space weather events of Solar Cycle 24. The source of 
the event was an active region (NOAA Region 12673) located in 
the Sun's south-west quadrant that, on 06 September, produced 

an X9.3 magnitude solar flare. It was the strongest solar flare in 

more than a decade, despite the solar cycle 24 nearing solar 
minimum when the sun tends to have fewer sunspots.  X-ray and 
UV radiation from the blast ionized the top of Earth's atmosphere, 
causing a strong shortwave radio blackout over Europe, Africa and 
the Atlantic Ocean. At 06/1202 UT the SOHO/LASCO coronagraph 
recorded a full halo Coronal Mass Ejection (CME), which was 

associated with Type II/IV radio sweeps.  The initial propagation 
speed of this CME was estimated to be 1500 km/s. The CME 
arrived much earlier than predicted by all space weather agencies, 
including the Bureau of Meteorology's Space Weather Services 
which had predicted an arrival time 12 hours later based on the 
WSA-Enlil solar wind model. The interplanetary shock associated 

with the CME hit the NASA DSCOVR satellite at 2330 UT on 07 

September causing a sudden storm commencement. The storm 
intensified over the next few hours reaching a peak storm intensity 
(regional Dst = −240 nT) over the Australian region before 
recovering slightly after the Interplanetary Magnetic Field (IMF) 
turned northward. The IMF turned southward again at 1115UT on 
8 September, which caused a second smaller storm intensification 
(regional Dst = −150 nT). The Bureau of Meteorology (BoM) 

closely monitored the storm’s development and its impact on the 
solar terrestrial environment, in particular potential disruptions to 
power grids, telecommunications, positioning services and other 
space weather sensitive technologies, services and infrastructure. 

In this paper we discuss the whole chain of events extending from 
the Sun to the Earth’s surface including detailed observations and 

prediction tools introduced and developed at BoM Space Weather 
Services. The prediction tools are evaluated with the solar data 
corresponding to this period using various performance measures. 
With this analysis we aim to test our prediction capability for such 
severe events in the future. 

Presented by: Dr Zahra Bouya 
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Mars Median - The Search for Life 

Robert Brand 

Mars Society of Australia 

As a secondary mission, Mars Median (Methane Detection by In-
Situ Analysis with NanoLanders) needed a landing method that did 
not use stored energy for the safety of the primary. A non-
traditional approach had to be taken to land the experiments on 
Mars and ensure that all essential parameters are met. That is by 

impactor probes.  

This study investigates the survivability of impactors by utilising a 
variety of slowing mechanisms and G-force reduction by inertial 
shock suppressing systems. This will build on the work already 

done by analysis of fluid dynamic studies and data from previous 

impactor studies – theoretical and practical. Testing will be done 
by using a fully enclosed gas gun with a target chamber. 4Kg test 
probes 1m long will initially be impacted at 100m/s with a set of 
XYZ sensors on board, high speed cameras to view the impact. 
The target chamber will utilise a variety of Mars Regolith 
simulants. Eventually the impactors will be 2m long, 4Kg and will 

impact at 200m/s – a little above the expected impact velocity on 
Mars. 

For 100m/s impacts the desktop study has revealed that impacts 
at this speed are easily survivable. Further tests and designs that 
lower g-forces on the experiments should let us exceed the 

200m/s impact required.  

The significance of these results and successful future results will 
allow the creation of a network on Mars with solar power that can 
analyse over time a wide range of important characteristics and 

possible location of methane vents. Relay will be via Satellite. A 
rover can then locate the vent and analyse the gas to test its 
origin. Future nano-lander experiments can utilise this landing 
method  

Further research will be needed to integrate with the ride to Mars.  

(Brand, Robert 2017) 

 

Presented by: Mr Robert Brand 
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Implementation of collaborative and automated ground 
stations for UNSW-EC0 and INSPIRE2 

Mark Brodie, Benjamin Southwell, William Andrew, Timothy Guo, 
Thien Nguyen, Joon Wayn Cheong and Andrew G Dempster 

 

Australian Centre for Space Engineering Research (ACSER)  
UNSW Sydney 

The development of the CubeSat standard has enabled 
experimental space missions to fall within the reach of tertiary 
education institutions. Such university missions are typically 
characterised by low staff availability, financial constraints, and 
limited resources. Thus, many utilize an assortment of Commercial 

Off the Shelf (COTS) hardware components and bespoke software 

implementations to facilitate satellite communication. Satellites in 
a Low Earth Orbit (LEO) present narrow windows for 
communication, averaging approximately 30 minutes of line of 
sight contact per day for a given ground station. This presents 
difficulties for ground station operators as the time of day at which 
these passes occur is not consistent. This paper details the 

proposed development of an automated and collaborative 
distributed ground station system, allowing coordinated interaction 
across multiple ground stations, maximizing satellite contact time 
and efficiency. 

 Current trends in software development for ground support of 

small satellite missions will be examined. His paper will present a 
description of a modular ground station automation system built 
upon rudimentary GOMSpace COTS subsystems. A suitable 
distributed database for command and data logging has been 
designed and will be developed to cater for the needs of the 2 
space missions support at UNSW Sydney and affiliated ground 
stations, however, it is designed to be easily scalable to most other 

ground stations configurations and space missions. An intuitive 
PHP-based web-interface has been implemented to support easy 
operation of multiple satellites. The proposed system architecture 
has been implemented in Python to operate the ground stations at 
UNSW Sydney and ISU France to support ongoing operation of the 

UNSW-EC0 and INSIPRE2 satellites that are currently in-orbit. The 

system architecture also supports hardware-in-the-loop validation 
of commands and ground station systems against a hardware 
engineering model of the UNSW-EC0. 

Presented by: Mark Brodie 
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Astronomy and Space Science Outreach at USQ 

C. Brown, J. Soutter, B. Carter, J. Clark, J. Horner, R. Macqueen 

and L. Schneidewin  

University of Southern Queensland,  
 

Astronomy and Space Science are two of the most fascinating 

topics in the field of Science, and they provide us with an 
invaluable educational outreach tool. At the University of Southern 
Queensland (USQ), we have been capitalising on this for over 20 
years through a number of successful outreach and engagement 
programs. Our two most popular programs have been The 
Astronomy for Schools and Community Groups Program, and the 

annual Festival of Astronomy & Space. 

The Astronomy for Schools and Community Groups Program 
connects astronomers from USQ to schools and community groups 
across South East Queensland to educate the public on the 
wonders of the night sky as well as our closest star, the Sun. Our 

annual Festival of Astronomy & Space is a week-long celebration of 
Astronomy and Space Science, designed to engage the greater 
community. We host a series of public lectures from world leading 
experts and offer interactive space based activities such as a 
children’s daytime Space Science workshop, and an observational 
field night. 

We are currently moving towards introducing EduTwinkle to our 
Astronomy and Space Science programs. EduTwinkle is an 
interactive space-based educational program developed in the UK 
by the Twinkle space satellite team (Blue Skies Space 
Ltd./University College London). 

Our use of public observing sessions, and engaging talks from 
enthusiastic presenters, successfully makes the topic of Space 
more down to Earth. 

 

Presented by: Dr Carolyn Brown 
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A World of Ice and Fire: Mars Unraveled 

G. Caprarelli 

University of South Australia - Div ITEE, Adelaide, Australia 

 

In this talk I will present some of the results my colleagues and I 
have obtained during our collaborative investigations of the 

Martian subsurface. Insights gained from interpretations of data 
from Mars Express (MEX) Mars Advanced Radar for Subsurface and 
Ionosphere Sounding (MARSIS), as well as characterizations of 
thermophysical properties of layered impact crater ejecta, provide 
a picture of the nature and distribution of subsurface ice and 
volatiles that is consistent with a complex sequence of geological 

and climatic events throughout the history of Mars. I will present 

the results of our work on Lucus Planum, the central region of the 
Medusae Fossae Formation (MFF), as well as  some initial 
interpretations of MARSIS data collected over Lunae Planum, a 
vast expanse located between Valles Marineris to the south and 
Chryse Planitia to the north-east, emphasizing particularly the 
geologic significance of the data. I will also present and discuss 

evidence for sub-ice volcanism, providing additional testable 
hypotheses for future investigations. Our studies contribute to the 
increasing body of evidence pointing to magma-ice interaction as a 
significant and ubiquitous process in the geologic and climatic 
evolution of Mars. 

 

Presented by: Dr Graziella Caprarelli 



70 

Searching for Subsurface Structures in Lunae Planum 

G. Caprarelli 

University of South Australia - Div ITEE, Adelaide, Australia 

R. Orosei 
Istituto Nazionale di Astrofisica - IRA, Bologna, Italy 

M. Mastrogiuseppe 

University La Sapienza - DIET, Rome, Italy 

M. Cartacci 
Istituto Nazionale di Astrofisica, IAPS, Rome, Italy 

 

Lunae Planum is a Martian plain centered at coordinates 294°E-
11°N. It covers an area of approximately 2,000,000 square km, 
and its elevations decrease gently northward, from +2500 m in the 

south, to -500 m. The plain is part of a belt of smooth terrains, 
located between the southern highlands and the northern 
lowlands, characterized by transitional elevations and Hesperian to 
Lower Amazonian ages. They are generally poorly studied, in part 
because of their relative lack of major geomorphological features. 
Understanding their formation and evolution is however extremely 

important to decipher the planetary processes that occurred in the 
Hesperian along the dichotomy boundary.  

The most evident features on the surface of Lunae Planum are 
regularly spaced, quasi-longitudinally striking, wrinkle ridges [1,2], 
interpreted to indicate the presence of blind thrust faults cutting 

through thick strata of (most likely) volcanic lithologies. Fluidized 
ejecta impact craters are also common throughout the area, 
suggesting the presence of ice or volatiles at depth. Tension 
fractures cross-cut by the craters demonstrate that extensional 
tectonics was active in the plain soon after its formation. To 
determine the correct sequence of these major structural events, it 
is necessary to establish the stratigraphic context by looking at the 

distribution of subsurface materials.      

Here we present the preliminary results of our ongoing 
investigation of Lunae Planum’s subsurface using Mars Express 
ground penetrating radar MARSIS dataset, detailing the range of 

techniques and ancillary data acquired to search for lithologic 
discontinuities and geological structures in the region. We report 
on our interpretation of the available evidence, and provide 
information about some of the non-standard methods we plan to 
use on Lunae Planum and other Martian regions.  
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 [1] Caprarelli G. (2016), ASRC 2016, 69. [2] Caprarelli et al. 
(2017), LPSC 48, 1720. 
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Astronomical and Space Sciences Research at the University 
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Astronomical and Space Sciences research at USQ aims to use 
ground and space-based observations and related computational 

studies to advance understanding of the shared evolution of stars 
and planets, and the implications for life. To enhance the role of 
USQ’s Mt Kent Observatory role in supporting space astronomy 
missions an upgrade is now underway to install a new optical 
telescope array and other facilities. An overview is presented of 
our research projects in astronomical and space sciences and 

developments at Mt Kent. 

 

Presented by: Professor Bradley Carter 
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Presented is an analysis of an unseasonal Equatorial F-region 
Irregularities (EFIs) event over the Southeast Asian region on the 
evening of 28 July 2014. Ground-based GPS scintillation data, 
space-based GPS Radio Occultation (RO) data and ionosonde data 
show the existence of EFIs shortly after sunset over a region 

spanning 30 deg in longitude and 40 deg in latitude, centered on 
the geomagnetic equator. This EFI event was observed during a 
time of the year when Equatorial Plasma Bubbles (EPBs) are very 
infrequent in the Southeast Asian longitude sector. GPS RO data 
shows that the EFI event over Southeast Asia coincided with the 
suppression of peak-season EPBs in the African and Pacific 
longitude sectors. Ionosonde data shows the presence of a strong 

pre-reversal enhancement (PRE) in the upward plasma drift over 
Southeast Asia prior to the detection of EFIs. Further, it is reported 
that this PRE was significantly stronger than on any other day of 
July 2014. An analysis of the geophysical conditions during this 
event reveals that this enhanced PRE was not 

caused by disturbed geomagnetic activity. Therefore, it is 
suggested that forcing from lower altitudes, perhaps 
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tidal/planetary waves, was the cause of this strong PRE, and the 
subsequent EPB/EFI activity, on this day over the Southeast Asian 
sector. 

 

Presented by: Dr Brett Carter 
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Geology of the Protonilus Mensae, Mars – A Potential 
Human Exploration Zone 

S. C.  Casanova 
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The Mid-Latitude Protonilus Mensae region on Mars is host to a 
number of distinctive landforms that can be interpreted as 
evidence of the presence of water ice buried and preserved under 
the regolith.  If existing at depths accessible by excavation 

equipment, these deposits may represent a significant water 
resource for future human missions to the red planet. In this work 
we discuss the geomorphological properties of these features and 
interpret them in the context of their formation, preservation, and 
age. We also discuss technological approaches for the potential 
utilisation of these deposits as a resource to support human 

operations, and present a review of the environmental and terrain 
conditions in which mining and exploration activities may likely be 
conducted. 

 

Presented by: Sophia Casanova 
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Solar Drivers of Space Weather as Revealed by NASA's Solar 
Dynamics Observatory 
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Since its launch in 2010, NASA's Solar Dynamics Observatory 
(SDO) has been vigilantly monitoring the Sun's activity and 
delivering a continuous stream of high resolution, high temporal 
cadence images of the Sun's atmosphere. The petabyte-scale data 
sets delivered by SDO has enabled advances in (1) data-driven 
modeling of solar active regions, (2) improvements in our capacity 

to predict flares using machine learning techniques, and (3) new 

insights into fundamental astrophysical processes underlying solar 
and stellar magnetism.  

In this presentation, we give an overview of the latest 
developments in these areas and discuss implications for our 

understanding of the Sun-Earth connection and future prospects 
for space weather prediction. 

 

Presented by: Dr. Mark Cheung 
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NASA's Kepler Mission: Spawning a Revolution in 
Exoplanets and Beyond! 

David R. Ciardi 
Caltech/NASA Exoplanet Science Institute 

 

Launched in 2009 by NASA, the Kepler Mission has revolutionized 

the way in which view our own Solar System and the Earth.  With 
more than 4500+ exoplanets discovered, Kepler turned our 
questions from "how do other solar systems look like our own" to 
"how does our Solar System fit into this complex and diverse 
Universe of planetary systems?"  In addition, to exoplanets, Kepler 
has enabled a revolution in how we view and understand stars, 

supernovae, and planets within our own Solar System.  I will 

present an overview of the discoveries made by NASA's Kepler 
Mission over the past 9 years. 

 

Presented by: David R. Ciardi 
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CREWED MARS MISSIONS 
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Mars Society Australia 

D. Willson 
Mars Society Australia, NASA Ames Research Center 

H. Smith 
NASA Ames Research Center 

E. Jones 
Mars Society Australia, University of South Australia 

S. Hobbs 
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Astronauts working on the surface of Mars have the capability to 

explore efficiently, rapidly, and flexibly, allowing them to perform a 
wide range of field investigations. NASA has begun an open 
international process to identify and evaluate candidate locations 
where crews could land, live and work on the martian surface, 
beginning with the First Landing Site/Exploration Zone Workshop 
for Human Missions to  the Surface of Mars in October 2015. Forty 

seven landing zones 100 km in radius were proposed, including 
several at or near the Meridiani area, the subject of this 
presentation.  

We consider the Meridiani area to be an excellent candidate for the 
first missions to Mars. Parts of the region have been well studied 

from the surface by the Opportunity mission, providing ground 
truth for orbital data, as well as site selection data for the ESA 
Schiaparelli lander and as a candidate site for the MSL (Curiosity) 
mission. As one of the best documented regions of Mars this will 
allow a “Go where you know” approach for the first crewed 
missions, especially with regard to safety, trafficability, and water 
resource potential. Meridiani is accessible, safe, contains potential 

water resources in the form of poly-hydrated magnesium 
sulphates, has diverse science features with high likelihood of 

meeting all science goals, has other potential resources and 
potential for further longer-ranged exploration. The presence of 
hardware from previous missions will be of benefit to studies of 
materials to martian conditions, assessing the effectiveness of 

historic planetary protection strategies, and engaging public 
interest. Lastly, although other sites with greater relief may 
superficially appear more attractive, the low relief ensures safe 
access across the entire landing zone and beyond. 
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PRELIMINARY OPERATIONAL OBSERVATIONS FROM 110 
DAYS OF SIMULATED MARS SURFACE ACTIVITIES 

J. Clarke 
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The proportion of crew time that can be devoted to exploration of 
the martian surface is an important part in determining 
expectations of the capabilities of future crewed missions to the 
planet’s surface.  The Mars society-sponsored Mars 160 expedition 

allowed field operations during simulated EVAs at two Mars 
analogue locations. A total of 84 days were spent in a hot desert in 
Utah at the Mars Desert Research Station and 30 days at a polar 
desert on Devon Island in Arctic Canada.  Detailed time sheets 
were collected of one scientist’s activities for 45 working days in 
Utah and 21 working days in the Arctic, and for the time spent on 

EVA for all crew members. 

The crew worked a six day week, although basic housekeeping 
tasks were still performed on the off days.  Averaging across the 
six day week the subject spent 16.09 hours awake in Utah and 
13.76 hours awake on Devon Island.  Sleep took up the remaining 

7.91 hours in Utah and 10.24 hours on Devon Island.  Of the wake 

periods, 11.56 hours were spent each day working compared with 
9.68 hours on Devon Island. An average of 2.72 hours was spent 
doing research in Utah each day, and 1.91 hours on Devon Island. 
The remaining time (4.53 hours in Utah and 4.08 hours in Devon) 
were spent in personal or relaxation group time, or eating.  The 

shorter work and longer sleep hours in Utah we attribute to more 
limited power and communications resources on Devon Island, 
which restricted  the amount of time that could be spent working 
in the stations, particularly on research and analysis. 

Each crew member averaged 1.28 hours of EVA per day in Utah 

and 1.34 hours on Devon Island.  There were however significant 

variations between crew members with respect to the amount of 
time spent in this activity.  Typically crew members performed 
EVAs every 2-3 days.  Three potential EVAs were lost because of 
bad weather (13.4% of actual and potential EVAs) on Devon Island 
and six in Utah (9.8% of potential and actual EVAs).  The greater 

number of EVAs lost on Devon Island can be attributed to worse 
weather conditions. 
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These results are comparable with those extrapolated from 
experience to date on space station, space shuttle, and lunar 
missions.  We conclude that the analogue mission data provides a 

valid basis for designing work schedules and expectations for Mars 
surface missions. 

 

 

Presented by: Dr Jonathan Clarke 
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The Mars 160 Expedition (2016-2017) explored operational, 

human factors and field science questions in two different Mars 
analogue environments: the hot desert of Utah and the polar 
desert of Devon Island in Arctic Canada. The expedition was 
organised by the US Mars society.   Operations were based at the 
Mars Desert Research Station (MDRS, Utah) and the Flashline Mars 
Arctic Research Station (FMARS Devon Island) with a common 
crew from Australia, Canada, France, India, Japan, Russia, and the 

United States. 

The expedition demonstrated the ability of a mixed crew of 
scientists, engineers, and generalists to perform sustained and 
diverse field science operations under operational constraints 
similar to those expected on actual Mars expeditions over time 

periods greater than those expected during a short-stay Mars 
mission and a significant fraction of a long-stay mission.  The 
operational constrains include working in simulated space suits, 
asynchronous communications, and limited field resources. 
Appropriate scheduling and disciplined enabled activities to be 
carried out in a sustainable manner. 
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The field research included investigations into landscape evolution, 
cold-climate geomorphology and regolith, potential microbes and 
biomarkers preserved in evaporite deposits, and hypoliths.  Human 

factors research included projects with the Institute for bio-Medical 
Problems (IBMP) in Moscow and the Department of Design, 
Politecnico di Milano. At MDRS we carried out plant growth 

experiments as part of a NASA-funded PhD project and the 
University of Colorado. 

The project had a substantial media presence, including various 
blogs, such as with Space.com, filming for NHK and National 
Geographic, and on the Mars Society’s on mission web site.  

Australian coverage included interviews on the ABC, blogs on The 
Conversation, and  presentations at the world Science Festival in 
Brisbane. 

Publication of the data gathered during the expedition is expected 

to occur over the next two years. 

 

Presented by: Dr Jonathan Clarke 
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Concentrating photovoltaic solar tower systems as power 
sources for bases on the Moon or on Mars 

Gavin Conibeer and Mark Keevers 
School of Photovoltaic and Renewable Energy Engineering, 

University of NSW 

 

Photovoltaics (PV) is the principal source of power for space based 
systems, and will be for future lunar or Mars bases, possibly 
supplemented by RTG systems and gravity-based energy storage. 
The cost of launching PV materials to a future base will be very 
high using the current technology of flat plate silicon modules of 
approximately 16 Wp/kg [1]. For example, with launch costs of 

$10,000/kg and transfer to the Moon at $40,000/kg, a base power 

system of 10 kW [2] would cost more than $30M on the Moon, and 
more than five times this on Mars because of the lower solar 
insolation and larger transport cost [3]. 

An alternative to flat plate PV modules is concentrator 

photovoltaics (CPV), which uses either reflecting or refracting 
optics to concentrate sunlight up to 1000-suns onto a much 
smaller area of high efficiency, usually III-V triple-junction, solar 
cells. [4,5] Such a system installed on the Moon or Mars would 
dramatically reduce solar cell mass requirements, as suggested by 
Schleppi and Bennet [6]. The most promising CPV systems use a 
centralised receiving tower with a surrounding field of heliostat 

mirrors to concentrate the sunlight. The paper will investigate the 
design requirements for such a solar power tower system on the 
Moon and on Mars and investigate their optimum concentration 
ratios of the order of 50-200 suns. 

An essential feature of this proposal is that the mirrors will be 
sourced locally, fabricated by ‘in-situ utilisation of resources’ 
(ISRU) from lunar or Mars regolith. For lunar material and 
conditions, such mirrors can have up to 60% reflectance, and up 
to 90% if augmented with aluminium [6,7]. Another feature of the 
proposal is the possibility, given very cheap locally produced 
mirrors, of substituting active sun-tracking heliostats by a larger 

area of static mirrors, such that the sunlight is focussed onto the 
PV cell over a large solid angle of the position of the sun in the sky 
without tracking. This would require a multiple of the area of 
reflectors of about 50% of the concentration ratio. 

The parameters for both tracking and non-tracking CPV systems 
on the Moon and Mars will be presented. In addition, the energy 
storage requirements to complement the CPV system will be 
discussed, with larger storage required on Mars because of Martian 
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weather. The overall system sizing, reliability and output 
requirements will also be considered. 
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Babies on Mars: Biomedical Considerations for the First 
Martian Generation 

P.D. Cooper 
Royal Hobart Hospital 

Despite detection of numerous exoplanets in the last three 
decades, no robust evidence of life currently exists anywhere other 
than on Earth. Our planet however is a fragile abode for life, with 
multiple mass extinction events evident on an evolutionary 

timescale. The fate of potentially all extant life may therefore rest 
on our capacity to colonize other worlds. Successful interplanetary 
colonization will require the establishment of independent, self-
sustaining populations. If offspring numbers are too low or their 
illness burden too high then population collapse will result in 

colonization failure.  

Mammalian reproduction is known to be sensitive to environmental 
factors. Temperature, pressure, gravity, diurnal period and water 
resources – while not compatible with human survival in the 
absence of advanced technological support – combine to make 
Mars the most hospitable extra-terrestrial habitat in our solar 

system and a logical early choice for settlement. Despite this, the 
hostile environment endured both en route and on Mars is likely to 
precipitate the development of medical complications never 
previously encountered. The impact of gravity, radiation, 
atmospheric composition choices, isolation, diurnal period and 
other biomedical stressors will determine the success or failure of 

the venture. The interactions between space-based environmental 

challenges and each stage in the development of a new life remain 
largely unknown.  

The short duration, expense and limited opportunities of 
spaceflight hinder reproductive studies. Ground-based human 
models (e.g. bed rest and neutral buoyancy studies for 

microgravity) are challenging to perform during pregnancy 
because of the ethical and technical issues involved. Extrapolation 
from certain ‘extreme’ medical, physiological, socio-cultural and 
environmental Terrestrial populations may however provide 
valuable insights into the problems that will potentially be 

encountered. High-altitude, high-latitude, semi-aquatic, vision-

impaired and medically immobilized populations, together with 
those from very high background radiation areas, deserve to be 
systematically studied in this context. 

Presented by: Dr Paul David Cooper 
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Earth to Lunar Interchangeable Transportation Environment 

G Coulloupas 

RMIT University, Aerospace Systems Pty Ltd 

A Muffatti 
RMIT University, Aerospace Systems Pty Ltd 

 

The Earth to Lunar Interchangeable Transportation Environment 
(ELITE) is a Logistics Delivery System (LDS) submitted to the 
Revolutionary Aerospace Systems Concepts - Academic Linkage 
(RASC-AL) design competition sponsored by NASA and is 
administrated by the National Institute of Aerospace. The system 

and mission architecture was recognized as 'Best in Theme' at the 
2017 RASC-AL Forum. A joint effort between students of RMIT 
University, Texas Tech University and Korea's Advanced Institute 
of Science and Technology, ELITE was designed to service future 
habitats located in cis-lunar space. The mission architecture shall 
be required to service the emerging solar economy, much like the 

cargo and human transportation currently undertaken by the 
shipping and airline industries today, with a focus on the cis-lunar 
systems and making use of efficient transportation routes and 
technologies. The system will service low orbit regions and will not 
have launch capability. However, ELITE must demonstrate 
synthesis with and consideration of current/future designs for in-
situ refueling, natural resource utilization, and human 

transportation. The cargo transport craft shall be of modular 
design and make use of terrestrial fuel sources. This modularity 
will allow for the system architecture to be instrumental in the 
development and sustained operations of a human presence in 
space. Further utilization of the proposed system could facilitate 
planned missions to Mars by NASA and Space Exploration 
Technologies Corporation (SpaceX) as well as provide logistical 

support that would be required for their goals of interplanetary 
colonization. The platform could either be operated under its own 
commercial entity as a service provider or developed as a product 
to be sold and operated by the customer. 

 

Presented by: George Nicholas Coulloupas 
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FireySat – Australia's first dedicated satellite imaging 
system for emergency service operations. 

Mr George Coulloupas and Mr Angus Muffatti 
FireySat Remote Sensing Pty Ltd, Aerospace Systems Pty Ltd 

 

FierySat Remote Sensing P/L is a new-space startup poised to 

bring Australian disaster management into the 21st century, 
serving as the country’s first dedicated imaging system for 
emergency service operations. It will operate a high-resolution fire 
and flood detection system enabled by Neumann Space’s Facility 
for Australian Space Testing (FAST) hosted by Airbus Defence and 
Space’s Bartolomeo external payload facility on the International 

Space Station. An analysis of the 2009 Black Saturday bushfires in 

Victoria has shown good coverage of the fire fronts could have 
been achieved with an ISS-mounted camera, with 7 viewing 
opportunities in the worst 24 hours of the fires. FireySat will 
service emergency services while providing data products for 
research, industry and defence by leveraging access to the high 
capacity bandwidth provided by the laser communicator on the 

Bartolomeo module, backed up by the potential to use the ISS’ 
other communications resources to ensure life-saving and critical 
data is delivered to the emergency services. This allows for a near 
real-time information pipeline that could deliver fire data on a 
scheduled basis to an appropriately located mobile ground station. 
This first step will serve as a demonstration to support the case for 

a constellation that will deliver near real-time, hyperspectral, life-

saving imagery. The ability to access ISS resources allows the 
project to concentrate on the mission at hand, rather than needing 
to design, build and integrate a whole satellite to prove the 
concept. FireySat is scheduled to arrive on the ISS mid-2019. 

 

Presented by: Mr George Coulloupas 
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magnetospheric boundary regions 
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Magnetospheric boundary regions are important phenomena in the 
energy propagation and distribution throughout the 

magnetosphere. The high latitude transition region between solar 
wind connected magnetic field and magnetic field that maps from 
the ionosphere in one hemisphere to the other is termed the open-

closed field line boundary (OCB). The dynamics of the OCB are 
related to energy flux into the magnetosphere. Therefore, 
developing methods to remote sense this boundary is a key area 
of research in magnetospheric and ionospheric physics. 

The Super Dual Auroral Radar Network (SuperDARN) is an 
international collaboration routinely providing high frequency (HF; 
3-30MHz) radar backscatter data from the high latitude 
ionosphere. A sharp latitudinal change in the spectral width data 
from SuperDARN, termed the Spectral Width Boundary (SWB), has 

previously been suggested as a proxy for the OCB. Another proxy 
for the OCB is the R1 oval, which is the ring of maximum Region 1 

current density. The R1 oval is understood to be an OCB proxy 
since the high latitude Region 1 field aligned currents are known to 
map from the ionosphere to the magnetopause along the OCB. The 
field aligned current density in the ionosphere is routinely provided 

as a product of the Active Magnetosphere and Planetary 
Electrodynamics Response Experiment (AMPERE). While the 
mechanism for the R1 oval OCB proxy is reasonably well 
understood, the explanation of the relationship between the SWB 
and the OCB is not clear. If the SWB is an appropriate proxy for 



90 

the OCB then a relationship between the SWB and field aligned 
current pattern in the ionosphere should be evident.   

This work examines the relationship between the SWB and the 
field aligned current density. In addition, the location of the SWB is 

presented in the context of the average field aligned current 
density pattern. The techniques previously used to infer the 
relationship between the SWB and OCB and the implications for 
remote sensing the OCB are discussed. 

 

Presented by: Miss Julie Currie 
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Relationship between field aligned current gradients and HF 
spectral broadening 
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B. J. Anderson 
The John Hopkins University Applied Physics Laboratory, Laurel, 

MD, USA 

 

Large scale field aligned currents are a major energy coupling 
mechanism between the ionosphere, magnetosphere, and solar 

wind. The Region 1 currents map from the ionosphere out to the 
magnetopause current along the open-closed magnetic field 
boundary. The field aligned current density in the upper 

ionosphere is routinely provided as part of the Active 
Magnetosphere and Planetary Electrodynamics Response 
Experiment (AMPERE). These are derived from magnetometer data 
obtained from the Iridium satellite constellation, which comprises 

over 70 low earth orbit satellites.   

SuperDARN is an international collaboration providing high 
frequency (HF; 3-30MHz) radar data used for ionospheric research. 
The radars primarily detect signals backscattered from field aligned 
decametre irregularities in the ionosphere, and from the ground. 

The width of spectral peak in the backscattered signal is 
determined from the decay time of the fitted auto-correlation 

function. The spectral width data have previously been used to 
infer small scale ionospheric dynamics, the location of ionospheric 
footprints of magnetospheric boundaries, and to determine the 
location of the backscattered signal.  

This work investigates the relationship between the field aligned 
current densities provided by AMPERE and spectral width data 
provided by SuperDARN for intervals of southward IMF between 
2010 and 2015 inclusive. Enhanced spectral width values are more 
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regularly observed to coincide with the Region 1 currents, 
particularly in regions of large longitudinal gradients in the field 
aligned current densities. The effect of radar beam geometry 

relative to the field aligned current pattern will be discussed, as 
well as implications for the use of this parameter as a proxy for 
ground scatter identification and for monitoring magnetospheric 

boundary regions. 

 

Presented by: Miss Julie Currie 
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The role of atmospheric gravity waves in seeding 
unseasonal Equatorial Plasma Bubbles 
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School of Science, RMIT University, Melbourne, VIC Australia 

J. Retterer 
Institute for Scientific Research, Boston College, Boston, MA USA. 

R. Pradipta 
Institute for Scientific Research, Boston College, Boston, MA USA. 

K. Groves 

Institute for Scientific Research, Boston College, Boston, MA USA. 

R. Caton 

Space Vehicles Directorate, Air Force Research Laboratory, Kirtland 
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S. Tulasi Ram 
Indian Institute of Geomagnetism, Mumbai India. 

T. Yokoyama 
National Institute of Information and Communications Technology, 

Tokyo, Japan 

Plasma depletions in the equatorial ionosphere, known as 
Equatorial Plasma bubbles (EPBs), are known to disrupt satellite 
communications by causing scintillation in the amplitude and 
phase of Global Navigation Satellite System (GNSS) signals. EPBs 
occur in the post sunset sector where longitudinal gradients in the 
E region conductivity across the day night terminator control the 

strength of the pre reversal enhancement (PRE) in the upward 
plasma drift. The PRE is a dominant term in the Generalised 
Rayleigh-Taylor (R-T) instability growth rate. The longitudinal 
gradient is known to depend on the angle between the solar 
terminator and the local magnetic field. The climatology of EPB 

occurrence is rather well understood to depend on this angle. 
However, the daily variability in the EPB occurrence is less well 

understood. Reliable forecasting of EPBs requires an understanding 
of additional physical drivers that control the daily variability of 
EPB growth. 

During the July months, the angle between the solar terminator 

and magnetic field is relatively large in the South-East Asia 
longitude sector; ~20°. This suppresses EPB growth by reducing 
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the post-sunset PRE in the equatorial ionosphere. In this work, an 
unseasonal EPB in the South-East Asia sector is presented. This 
event is detected in low elevation ground-based GPS data and 

satellite Radio Occultation data. Solar wind driving of bubble 
growth is eliminated, due to prevailing geomagnetic quiet 
conditions. Equatorial ionosonde data show the PRE to be low as 

expected for the solstice months. This indicates a small R-T growth 
rate and so atmospheric seeding of the EPB is investigated. The 
lower atmospheric conditions required to seed EPB growth during 
this time are discussed along with the implications for producing 
models to forecast the likelihood of EPB communication outages on 
any given evening. 

 

Presented by: Miss Julie Currie 
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Comparison of Air ion variation in winter season at urban 
station Sangli (17° 4’ N 74° 25’ E) and rural station 

Ramanandnagar (17° 4’ N 74° 25’ E) India. 

Dr. Pawar Subhash Dadaji 

Physics Dept. A.C.S. College Palus 

 

In the atmosphere air ions diffuse to aerosol particles and transfer 
their charge to the particles. Variations of air ions in atmospheric 
air have been investigated using Gerdien type air ion counter. This 
air ion counter indigenously designed and developed at the Indian 
Institute of Tropical Meteorology Pune and operated at rural site 
Ramanandnagar and urban station Sangli. At urban station positive 

air count varies in the range 2-3 x102 ions per cm3, while at rural 

station varies in the range 5.5-8 x102 ions per cm3. Negative air 
ion count varies in the range 0.7-1.5x102 ions per cm3 at urban 
station, while it varies in the range 5 -7.9x102 ions per cm3 at 
rural station. Such highly depleted negative air ions at urban 
atmosphere could trigger allergic respiratory disease and 
exacerbate existing respiratory allergy have reported evidence of 

close related decline in lung function. Therefore winter season at 
urban station Sangli was harmful to human health. 

 

Presented by: Dr. Pawar Subhash Dadaji 
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FlyBack: Flying spent first stage boosters gently back to 
Earth to be reused 

Lloyd Damp 
Southern Launch 

 

Customer Problem 

First stage booster propulsion costs up to US$1.1M for a NewSpace 
launch vehicle and for many manufacturers are single-use. After 
burning all their fuel during the first part of the ascent the spent 
first stage is jettisoned to crash back to Earth. 

Opportunity 

Using Southern Launch's proprietary FlyBack technology that flies 
spent stages back to Earth safely for recovery and reuse, launch 

vehicle manufacturers can reduce the cost of successive first stage 
launches by up to 80%. 

Product 

FlyBack consists of three core components tailored to the 
manufacturer’s first stage, an advanced flight code that uses the 
aerodynamic fins on the booster to turn it around and flies the 
booster with the rocket nozzles pointing forwards, a patented nose 

cone that deploys to ensure aerodynamic stability while protecting 
and sealing all rocket nozzles, and a ballute deployed from the 

interstate junction for added aerodynamic stability. In this 
configuration the booster is flown back to gently land close to the 
launch point. 

Target Market 

NewSpace rocket manufacturers wanting to reuse spent liquid and 
solid rocket motors for successive flights, or to inspect motors 
during research and development. 

Business/Revenue Model 

A fee is paid for the FlyBack flight control software and hardware 
components.  

Competitive Advantage 

Southern Launch owns the patent on the FlyBack deployable 
inflatable nose cone that seals and protects the rocket engine 

during descent and recovery. Our team also has expert skills in 
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robust rocket guidance, navigation and control as well as hardware 
integration.  

Competitors 

SpaceX have proprietary technology that uses retro-rockets. 

Other launch vehicle manufacturers use parachutes but have 
limited control over the spent stages during descent. 

 

 

Presented by: Lloyd Damp 
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Southern Launch Spaceport: Simplifying access to polar 
Earth orbits 

Lloyd Damp 
Southern Launch 

Customer Problem 

NewSpace and Rapid-Access-to-Space launch service providers 

require an Allied/Trusted partner spaceport that supports ad-hoc 
and spontaneous sounding and small-lift launch campaigns. The 
spaceport needs to operate year round and be located close to cost 
effective transportation infrastructure yet far enough away from 
population centres, conservation areas, shipping or flight paths to 
operate effectively and quickly.  

This environment is not found at existing spaceports. 

Opportunity 
A spaceport along the Australian southern coastline would provide 

easy access to polar Earth orbits. Existing road, rail, air and 
shipping networks simplify the transportation and support of space 
related components and activities. Stable weather, a low local 
population density and limited shipping and air traffic across the 
Great Australian Bight make year-round operations feasible. 

Product 
The Southern Launch spaceport will provide unfettered access to 

space via rail launch and vertical launch pads as well as 
instrumented motor test stands. Onsite vehicle assembly and 
preparation facilities would provide a complete vehicle test and 
operation capability. 

Business/Revenue Model 
Fee for service  

Competitors 

• Equatorial Launch Australia (proposed) 
• Moody Space (proposed) 

• RocketLab (proprietary) 
• Andoya - Norway (proposed) 

• Ichinoura – Japan (vehicle specific) 
• Naro – South Korea (vehicle specific) 

Presented by: Lloyd Damp 
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Hydrothermal systems, early life on Earth and implications 
for astrobiology 

Tara Djokic 
Australian Centre for Astrobiology, University of NSW 

 

Astrobiology seeks to answer questions regarding the origins and 

extent of life in the Universe. Geology provides a window in time 
that offers evidence needed to address these astrobiological 
questions. The study of ~3.5 billion years old stromatolites from 
the Pilbara, Western Australia has shown that some of the earliest 
evidence of life on Earth was thriving in hot springs on land. This 
evidence provides a geological perspective that may be relevant in 

origin of life studies as there are two prominent competing 

theories; deep-sea hydrothermal vents versus land-based hot 
springs. The Pilbara findings also lend weight to the search for life 
on Mars, given that of the top three sites chosen to send the next 
Mars Rover (Mars2020), one of them has been interpreted as a 
land based hot spring setting (Columbia Hills). Further implications 
relate to investigations of the water-ice Moons of the Jupiter and 

Saturn systems. 

 

Presented by: Tara Djokic 
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Solar flares and stellar flares, solar quakes and super stellar 
quakes 

A. Donea 
Monash University, Australia 

D. LAcatus 
Monash University,Australia 

C. Lindsey 
North West Research Associates, Bolder, USA 

 

In this presentation I will discuss   general characteristics of solar 
flares and their associated solar quakes  during solar maxima and 

minima. Then, I will extrapolate this knowledge into  analysing a 
stellar flare induced quake.  I will also present  properties of  super  
stellar flares, aiming at scaling these down to define  a super solar 
flare and  a related  super solar quake. 

 

Presented by: Dr Alina Donea 
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Project Moonwatch: Citizen Science at the Beginning of the 
Space Age 

Kerrie Dougherty 
Australian Centre for Astrobiology, University of NSW 

 

When the United States decided to launch a satellite during the 

International Geophysical Year (1 July, 1957-31 December, 1958), 
it also needed to develop a network of tracking stations to monitor 
the satellite in orbit. Two tracking networks were ultimately 
created: the Minitrack radio-interferometry system, developed by 
the Naval research Laboratory , and the Baker-Nunn telescope 
camera observatories, developed by the Smithsonian Astrophysical 

Observatory (SAO). Because it was calculated that the first 

satellites would have a visual magnitude of around 5 to 7, just at 
the limit of naked eye visibility, it was a particular challenge for 
optical tracking to determine the initial location of their high 
altitude targets.  

Anticipating this problem, the SAO conceived of a unique solution 
– recruiting a world-wide cadre of volunteer observers, particularly 
amateur astronomers, who would scan the skies at dawn and dusk 
reporting any satellite sightings to the SAO. These sightings would 
provide approximate locations for the Baker-Nunn observatories to 
begin their precision tracking. This global volunteer program, 
known as Project Moonwatch, was an early example of what today 

would be termed ‘citizen science’. Despite initial scepticism about 
this aspect of the optical tracking program, Moonwatch volunteers 
world-wide made significant contributions to early satellite 
tracking. 

Project Moonwatch included a number of Australian groups, which 
made important contributions to the satellite tracking program, 
including a number of satellite spotting ‘firsts’. This paper will 
outline the history of the Moonwatch program in Australia, with a 
focus on the initial five groups that were established to participate 
in the International Geophysical Year. It will look at their 
operations and the challenges they faced as volunteer 

organisations operating on limited funding, as well as their 
significant successes in satellite tracking and the observation of 
satellite re-entries.  

Presented by: Ms. Kerrie Dougherty 
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Measuring the subsidence pattern in Bandung, Indonesia 
using both Sentinel-1 and ALOS-2 satellite images. 

Zheyuan Du and Linlin Ge 
Geoscience and Earth Observing Syste Group (GEOS), School of 

Civil and Environmental Engineering, University of New South 
Wales 

 

Continuous researches have been conducted over Bandung City 
over the past two decades. Previous studies carried out in 
regional-scale basis might be useful to estimate the correlation 
between land subsidence and groundwater extraction, but certainly 
not good for local safety management as subsidence various over 

different areas and detailed characters can be easily omitted. This 

study primarily focused on subsidence phenomenon in local-scale, 
patchy scale and village-scale, respectively, with Sentinel-1 and 
ALOS-2 dataset acquired from September 2014 to July 2017. The 
Sentinel-1 derived horizontal movement map confirmed that the 
vertical displacement is dominant of the LoS subsidence. 
Moreover, both Sentinel-1 and ALOS-2 derived InSAR 

measurements were cross-validated with each other. In order to 
manage the subsidence in a more systematic way, six 10-cm 
subsidence zones have been selected known as Zone A to F. 
Further analyses conducted over multiple scales show that 
industrial usage of groundwater is not always the dominant factor 
that causes the land subsidence and it does not always create 

large land subsidence also. Regions experiencing subsidence is 

more as a combined result of a number of factors, e.g., residential, 
industrial or agricultural activities. The outcome of this work is 
very useful for assisting the hazard mitigation plans as well as to 
reach an efficient use of the satellite-based monitoring networks. 

 

Presented by: Zheyuan Du 



103 

Aboriginal Solar Observatories in Southeast Australia 

Robert S. Fuller 

FASS/HAL University of NSW 

 

It is well known that Australian Aboriginal peoples used the night 
sky as a calendar and guide to resources that were available at 

different times of the year. What is not as well known is that 
Aboriginal people apparently tracked the movement of the Sun to 
determine the solstices and equinoxes over the full year, most 
likely as a guide to seasons and resources. This presentation is a 
summary of our current knowledge of Aboriginal solar 
observatories in Southeast Australia, including the closely 

examined site of Wurdi Youang near Geelong in Victoria, and 

introducing some other possible observatories currently being 
investigated on the East Coast as far as the Queensland border. 
The historical record will be used to show that some of these 
observatories were known to European colonists well before the 
current scientific interest. One possible example of cultural 
knowledge related to an observatory shows a clear scientific 

understanding of the relationship of the movement of the stars in 
the night sky with the recurrence of the winter solstice. This aspect 
of Australian Aboriginal cultural astronomy is in its infancy but 
promises to be a source of awareness about Aboriginal science and 
knowledge systems in the future. 

 

Presented by: Robert S. Fuller 
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A real time estimate of extra-ordinary versus ordinary 
ionospheric variability in the Australian region 

Robert Gardiner-Garden 
Defence Science and Technology Group 

 

Department of Defence has a real time network of ionospheric 

sounders in the Australian region available to support the Over-
the-Horizon Radar network (JORN). These sounders are 
automatically and routinely process to construct a comprehensive 
real time model of the ionosphere and its variability. This data has 
been used to describe and estimate the spatial and temporal 
patterns of ionospheric variability that are “normal” in any given 

place and time.  

With this in mind we have also constructed real time, space and 
time varying maps of when the ionosphere in the Australian region 
is being affected by larger than normal or extra-ordinary 
ionospheric variability (on different scales) versus when it is not so 

afflicted. 

These direct estimates and maps and their relationship with 
traditional measures of ionospheric variability (often based on 
indices from data outside the ionosphere) will be discussed and 
presented. 

 

 

Presented by: Dr Robert Gardiner-Garden 
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AUTOMATED DETECTION OF SATELLITE TRAILS IN 
ASTRONOMICAL IMAGES 

Owen D Giersch and John A Kennewell 
Australian Space Academy 

 

The increasing population of resident space objects(RSO)in Earth 

orbit is creating problems for systems both in space and on the 
ground.  In the latter category one such effect is the increasing 
number of RSO trails on astronomical imagery.  The effects of 
these can range from cosmetic to severe.  Automated photometry 
of images obtained by robotic telescopes in a process that is 
sometimes devoid of human oversight can cause errors in light 

curve analysis.  Short trails may sometimes be mistaken for 

astronomical transient phenomena.  We have developed an 
automated system, based on the Hough transform, to detect trails 
in large volumes of astronomical imagery.  This data will be used 
to establish a baseline for the magnitude of imagery degradation 
at the current epoch to be used in future comparisons as this 
problem becomes more severe.  The process may also be used to 

eliminate frames with such contamination from automated 
processing schemes. 

 

Presented by: Dr Owen Giersch 
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Distributed Beamforming Architectures for Space and 
Airborne Applications: Taxonomy, Requirements and 

Synergies 

E. P. Glennon, E. Aboutanios and A. G. Dempster 

 

Australian Centre for Space Engineering Research (ACSER) 
University of NSW, Sydney 

The concept of distributed beamforming antenna systems has 
received some attention in the literature, with the focus being on 
systems employing fixed antenna geometries. Mobile fractionated 
systems comprise antenna geometries that evolve over time, and 
therefore differ significantly from these case studies. This paper 

considers mobile distributed beamformers by first providing 

definitions for such systems, a taxonomic breakdown of the types 
of distributed beamformers and finally considering the associated 
system level requirements. These can be of assistance when 
determining if a system being analysed is a distributed 
beamformer, thereby aiding in determining whether the systems 
engineering is complete. Also discussed are various synergies that 

are applicable for such systems. Finally, an example space based 
case study is provided to illustrate some of the concepts and 
tradeoffs when considering such systems. 

 

Presented by: Dr Eamonn Glennon 
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Exploring Cultural Competence for Astronomers 

Carla Guedes 

Duane Hamacher and Daniel Robinston (research supervisors) 

 

This presentation focuses on the intersecting domains of cultural 
competence, astronomy, Indigenous knowledge, and the 

implications thereof for ethnographic theory and practice. This 
research has the potential to provide a better theoretical and 
practical understanding of astronomy, Indigenous cultural 
competence, and scientific approach to the Indigenous 
communities and their land. The aim of this study is to present a 
systematic approach to gaining cultural competence for 

astronomers who wish to work with Indigenous people or develop 

research facilities on Indigenous lands. My Master by Research 
thesis will propose a new cultural competence model based on the 
combination of the Rani Srivastava’s “Cultural Competence 
Continuum Model”, and Edgar Schein’s “Cultural Iceberg” diagram. 
I will argue that the adaptation and improvement of these 
combined models of cultural competence can help astronomers 

before, during and after either ethnographic research, the 
implementation of telescopes facilities projects, and designing 
protocols between astronomers and indigenous for various 
projects. Is it possible to significantly increase the Astronomer’s 
Cultural Competency, protecting Indigenous peoples culture and 
interests while improving the astronomers’ scientific research? To 

answer this research question I will present two case-studies: a) 

The possible lack of Cultural Competency observed in the case of 
Hawai’i’s sacred mountain and the contentious Thirty Meter 
Telescope (TMT). The dormant volcano is Hawai’i’s most sacred 
place, where in ancient traditions only the Ali’i (high chiefs) were 
allowed to climb to its summit where their most sacred ancestors 
are buried. And this is where astronomers are trying to build 
research facilities; b) The Square Kilometer Array (SKA) project, in 

South Africa and Australia, where scientists gained a deeper 
understanding of a different perspective of the sky from working 
closely with the Indigenous, opening up new areas of opportunity, 
education and vocation for these communities. This is why this 

project seems to be culturally competent, and consequently 
resulted in a peaceful project in terms of Indigenous feedback and 

acceptance. Normally, Cultural Competency is applied to different 
areas such as Education, Indigenous Health, Indigenous Rights, 
Psychology and Environment, but my main objective in this 
research is to apply the Cultural Competency concept to 
Astronomy, proving that it could be one of the strongest tools to 
improve the ethnographic work of Astronomers (especially the 
Cultural Astronomers) whom easily can fall into a negative process 



108 

of cultural appropriation in the name of science in general, and 
Astronomy in particular. 

 

Presented by: Carla Guedes 
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Geometric Accuracy Verification of ZY-3 Surveying and 
Mapping Satellite Data for the Korean Peninsula 

Li Guo, Xia Wang and Ping Zhou 
Satellite Surveying and Mapping Application Center, National 

Administration of Surveying, Mapping and Geoinformation 

 

ZY-3 Surveying and Mapping Satellite has been widely used for 
China’s 1:50000 scale surveying and mapping, however, due to 
the influence of lack of overseas control data, the ZY-3 data has 
not been popularly used for the field of overseas surveying and 
mapping, and this paper proposed a method combined the Chinese 
and overseas control resource to improve the geometry accuracy 

of ZY3 data. 505 ZY-3 Surveying and Mapping satellite image pairs 

were used as the experimental data distributed on the Korean 
peninsula about 223,000 km^2 (each image pair acquired three-
linear array panchromatic and multispectral data at the same time, 
totally got 1,996 scenes of data), and the time span was from Feb 
2012 to Nov 2016. At the same time, 151 control points on the 
Chinese region bordered with the Korean peninsula and 8 GCPs on 

the Korean region were adopted as high-precise control resource, 
and the related planar and vertical geometric accuracy verification 
have been conducted in this article. The experiment results 
showed that: based on the existing control resource, the Sensor 
Calibration (SC) image of ZY-3 satellite can achieve the planar 
RMS with the GCPs was better than 2.76m, and the maximum 

error was better than 6.81m; while the vertical RMS was better 

than 1.65m, and the maximum error was better than 3.47m, 
which can satisfy the requirement of geometric accuracy for the 
1:50000 scale surveying and mapping in China.    

Key Words: ZY-3 Surveying and Mapping Satellite, Korean 
Peninsula, Planar and vertical accuracy verification, 1:50000 scale 

surveying and mapping 

Presented by: Li Guo 



110 

Did Aboriginal Australians observe the variability of 
pulsating red giant stars? 

D. Hamacher 
Monash University 

 

The Indigenous Knowledge Systems of Australia show that 

Aboriginal people pay careful attention to the properties and 
positions of stars, including both overt and subtle changes in their 
brightness. This information is encoded in narratives passed down 
through oral tradition. Two Aboriginal oral traditions from South 
Australia describe the periodic changing brightness of three 
pulsating, red-giant variable stars: Betelgeuse (Alpha Orionis), 

Aldebaran (Alpha Tauri), and Antares (Alpha Scorpii).  

Ethnohistorical records reveal that the non-Aboriginal 
ethnographers recording these oral tradition had limited training in 
astronomy, resulting in misidentified celestial objects and 
misinterpreted meanings - a mistake later supported by 

professional astronomers who had little or no training in 
ethnography or Indigenous studies. 

This talk will explore how Aboriginal people observed and 
described these stars’ variability and relative periodicity, and 
incorporated this into their oral traditions, which predates their 

established discovery by European astronomers in the nineteenth 

century. I also discuss the need for cross-disciplinary training for 
scholars studying ethnoastronomy. 
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Simulating Type III radio bursts in 3D 

James Harding, Iver Cairns, Don Melrose, Bo Li 

School of Physics, University of Sydney 

 

Type III solar radio bursts are the most frequent and intense of 
the family of radio emissions from the Sun, and are characterised 
by their fast frequency drift rate. Type IIIs result from fast 
electron beams (speeds ~0.1-0.5c) interacting with the plasma 
and producing Langmuir waves, some of which are converted via 
nonlinear processes to radio waves.  

Historically type IIIs have been simulated using 1D models of the 

electron-Langmuir wave interaction that underlies the radio 
emission in type III bursts, which has introduced significant 
assumptions about the angular development of the beam and the 
waves. There are also analytic inconsistencies with the 1D model 

that are avoided in a completely 3D consideration.  In this talk I 
will describe our new 3D axisymmetric simulation of the electron-
Langmuir wave interaction. We have used a Lengendre expansion 
technique and a block-tridiagonal numerical scheme to solve this 
complex and computationally intensive problem. 

This will lead to a fully 3D axisymmetric simulation of the radio 
emission detected in situ and on Earth and of the exciter electron 

beam's interaction with the background plasma. Comparison with 
radio data from the Murchison Widefield Array (MWA) and other 
instruments will follow to test and validate this simulation model. 
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Hardware development for a Global Fireball Observatory 

B. A. D. Hartig1, P. A. Bland1, M. C. Towner1, E. K. Sansom1, R. M. 

Howie1, M. Cupak1, G. K. Benedix1, T. Jansen-Sturgeon1, H. A. R. 

Devillepoix1, M. A. Cox1 

1 Department of Applied Geology, Curtin University, G. P. O. Box 

U1987, Western Australia (ben.hartig@curtin.edu.au) 

The Desert Fireball Network (DFN) monitors the sky across the 

Australian outback, observing and recording fireballevents. With 

over 52 cameras covering a recoverable area of approximately 2.5 

million km2, the DFN is the largest fireball camera network ever 

built. The DFN along with its 13 collaborative research groups have 

begun deploying systems worldwide forming a planet-scale facility. 

This Global Fireball Observatory (GFO) will conduct continuous 

coordinated observations of the night sky from both hemispheres. 

The primary building block of the GFOis the latest iteration of the 

autonomous observatories, improved based on the experience 

gained building the DFN. The harsh outback environment provided 

a unique set of challenges for designing an autonomous and 

reliable system, with limited opportunities for human intervention. 

With locations for global expansion  ranging from the Arabian 

desert to the Canadian arctic, this will generate a new set of 

challenges for the robust operation of the camera systems. The 

increase in the scale of the project requires a significant ongoing 

effort to coordinate and maintain the individual partner networks. 

To remain manageable as the GFO expands, the maintenance and 

operation of the observatories have been simplified. Modularisation 

of the hardware and introduction of intuitive graphical user 

interfaces, enables collaborators to operate and maintain the 

system without the need for a specialist on the team. The status of 

the Global Fireball Observatory and the latest revisions of the 

observatories themselves will be presented, along with hardware 

innovations currently in development.  

Presented by: Ben Hartig 
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The Interstellar Archaeologist 

Melanie Hazeldene 
Undergraduate at Flinders University 

 

Archaeologists have been studying the space race to catalogue and 

understand the developments in technology associated with 
humanity’s interstellar journey. The argument presented here is 
for archaeologists to play a greater role in future human space 
settlement. Past colonial mistakes have haunted humanity, and we 
should not be replicating them in space. Archaeologists frequently 

tell the story of those marginalised in history, through their 
material culture, and use archaeology to redress past injustices. 

The question is how to apply this in space.  

Archaeology is multi-disciplinary and often engages with popular 
culture. Red Vs Blue an online cartoon series marketed as a parody 
of the video game Halo, a futuristic world where humans inhabit 

the entire galaxy and even have frequent encounters with an alien 
species in a colonial context.  

There are no archaeologists in the universe of Red Vs Blue and 
still, it provides an ideal hypothetical to explore how archaeology 
might be used to conceptualise different ways of inhabiting the 

universe. The potential for inclusion and the expansion of the role 
archaeologists play will not only benefit archaeology, but 
contribute to the collective benefit of others in the scientific 
community, and empower humanity’s journey into space.  
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Bringing Mars to Earth: Designing Suitable Analogue 
Environments and Equipment for Planetary Science. 

S.W. Hobbs 
Mars Society Australia; University of New South Wales 

D. J. Paull 
University of New South Wales 

J.D.A. Clarke 
Mars Society Australia 

S. Pandey 
Mars Society Australia 

J. Stevens 

Mars Society Australia 

All design and testing for historic planetary science missions has 

commenced on analogous environments on Earth. The 
advancement and availability of commercial, open source sensors 
and components has allowed for the ability to expand the avenues 
for which scientific and engineering testing can be conducted. This 
also enhances the opportunities for education and outreach, 
allowing a greater number of the public to get involved in 

conducting planetary research. In this work we describe the 
development of a custom made Mars yard, as well as an open 
source lander chassis in order to characterize the operations of a 

small rover as well as perform scientific and educational outreach. 
The Mars yard is designed to simulate a variety of outdoor terrains 
that would be found on Mars, and has proven useful in testing the 
performance of small robotic platforms in a variety of missions 

modes. Additionally the Mars yard comprises a number of different 
minerals which have been found on Mars which have assisted in 
characterizing various camera and spectrometer designs. We 
compare the performance of two custom-designed multispectral 
cameras in this environment with results obtained from a 
professional spectrometer. We also highlight initial trials of a 
homemade lander in comparing the science returned from a static 

mission with a roving vehicle. We conclude by discussing the 

education and outreach this effort has generated. 

Presented by: Dr Steven Hobbs 
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Field Testing a Compact Rover for Planetary Science: 
Mobility and Sensor Considerations. 

S. Hobbs 
Mars Society Australia; University of New South Wales 

D.J. Paull 
University of New South Wales 

J.D.A. Clarke 
Mars Society Australia 

S. Pandey 
Mars Society Australia 

T. McDougall 

Mars Society Australia 

The inclusion of small, lightweight roving vehicle on a larger 

planetary science mission will increase the scientific return and 
open up new opportunities for exploration. In this work we outline 
our ongoing development of the A4 rover designed trial the utility 
and potential scientific return of rovers of this size. The A4 rover 
comprises a machined aluminium chassis with a four wheel drive 
rocker bogie suspension system. This rover uses Maxon motors in 

order to provide consistent, reliable behaviour. We measured the 
mobility performance of the suspension system  as well as power 
requirements of the rover in a variety of outdoor terrains. 

Additionally, we trialed open source cameras and sensors in order 
to test for accuracy and find the most appropriate sensor for the 
rover. We found that the A4 rover was able to negotiate firm 
slopes of up to 20 degrees, while also being able to return useful 

scientific data from six dedicated instruments. Additionally internal 
sensors returned engineering data that were critical in monitoring 
rover health. The A4 Rover project is demonstrating that useful 
metrics can be obtained from open source instruments and that 
small scale vehicles are serious contenders for future planetary 
science missions. 
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Exploration on a Budget: A  Proposal for a Nano-scale 
Planetary Science Rover 

S. W. Hobbs 
UNSW Canberra, MSA 

D.J. Paull 
UNSW Canberra 

J.D.A. Clarke 
MSA 

 

Recent interest has been generated in designing small secondary 
payloads that can enhance or even be used as ballast for a larger 

primary mission. The advantage of designing such payloads 
include lower design and launch costs, and decreased design 
times. Mars Society Australia proposes to design and build a ~ 1 
kg nanorover that could be deployed onto the Martian surface to 

augment exploration of a larger mission. The initial design will be 
four wheel skid-steer, with analogous testing used to refine 
mobility and suspension design. The use of open source electronics 
will also open this proposal to educating the next generation of 
scientists and engineers in planetary exploration. 
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For an Asteroidal Ethics - based on Moral Values, not on 
Economic or Political Foundations 

Gabi Hobbs 
U.N.S.W. School of Humanities and Social Sciences, Canberra 

 

At times, although mentioned since Antiquity, philosophical values 

have not always been acknowledged as the highest arbiter. 
Instead, social, environmental and political debates often get 
priority over ethical discussions on fundamental public needs. This 
paper investigates the relationship between philosophy and 
economics based on the consistency of reasoning throughout 
human civilisation – valued more highly than the probability of a 

particular market or the type of a certain government. Economy 

doesn’t dissolve ethical values because, unlike values and ethical 
principles, money are not practical, applied notions, but abstract 
ones.  

I will suggest that, although economic and political disagreements 

are important in understanding ways to mine asteroids ethically, 
they will not help us decide if it is ethical to mine these outer 
bodies since neither capital, nor political structure has intrinsic 
ethical value. Hence, to increase our knowledge on how we should 
mine asteroids, our values should always follow universal ethical 
formulas such as: justice, equality, solidarity protection of the 
environment and respect of human rights - especially when reality 

changes.  

Real ethical knowledge focuses on the human nature in extreme 
environments and not on how to solve new economic problems the 
future asteroidal industry will bring. The real challenge is not 

implementing moral values into a new asteroidal economy, but 
discovering which moral principles should apply in outer space and 
if it is possible to adapt them to new threats in the future.  
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Which Ethical Theory Should Apply to the Mining of 
Asteroids? 

Gabi Hobbs 
U.N.S.W. School of Humanities and Social Sciences, Canberra 

 

Asteroidal ethics is not easily defined and there is no ethical 

definition that will apply to every situation in outer space. In this 
sense, we hardly have the perfect answer to mining problem on 
earth, because unlike the scientific realm, the moral realm is not 
always accessible to observation. Right and wrong actions are by 
implication accounts into the nature of moral judgements, thus 
characterising what is moral and immoral to pursue by human 

beings. 

The present literature considers that there are three main types of 
ethical evaluations of decision-making: the virtue theory, the 
consequentialism and the non-consequentialism, which have 
multiple versions due to their various objects of inquiry. The main 

traditional ethical schools can be divided, very roughly, into three 
sorts: the first, drawing on the work of Aristotle, holding that the 
virtues such as: justice, charity and generosity are dispositions to 
act in ways that benefit both the person possessing them and that 
person’s society; the second, defended particularly by Kant with 
the concept of duty as central to morality (humans seen as bound, 
from a knowledge of their duty as rational beings, to obey the 

categorical imperative to respect other rational beings), and, 
thirdly, the utilitarianism, drawn from the work of Jeremy 
Bentham, asserting  that the guiding principle of conduct should be 
the greatest happiness or benefit of the greatest number of 
people. 

I will distinguish a list of problems with all these three theories and 
further suggest that while the virtue theory seems inadequate, a 
combination of deontology and consequentialism would be ideal to 
follow in implementing such a novel, risky industry. My conclusion 
will be that while most of the time, consequentialism seems to 
apply easily for the benefit of all nations, deontological 

considerations will also be needed to be taken into account, if we 
are to respect individual rights for instance. 
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Dynamics as a 'Red Flag' in Exoplanetary Science 

J. Horner 

University of Southern Queensland 

 

The great majority of exoplanets are discovered indirectly - by 
observing a star doing something unusual, and inferring the 

presence of planets from that behaviour. The nature of those 
planets - their mass and their orbital parameters - is typically 
somewhat unclear, with a variety of different scenarios offering 
equally good fits to the observational data. 

Typically, authors publish the solution that offers the best fit to the 

data, without considering the degree to which the planets 
proposed would interact with one another. This has led to the 
'discovery' of planetary systems that are clearly unfeasible - and it 
likely that a number of such systems are buried in the catalogue of 
'confirmed' exoplanets. 

Fortunately, there is a solution to this problem. By carrying out 
suites of n-body integrations of proposed planetary systems, we 
can find solutions that both offer a good fit to the observational 
data and the long-term dynamical stability required to give 
confidence that the planets proposed are truly all they seem. 

In this talk, we present the results from a number of such studies, 

showing the importance of such dynamical simulations to the 
process of exoplanet discovery and characterisation. 
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Luna Letter: Creating a reason to go to the Moon 

Noor Taofiqul Huq and Timothy Guo 

Luna Letter 

Luna Letter is collecting letters that will be flown to the surface of 
the Moon in 2019. People have not progressed beyond low Earth 
orbit since the end of the Apollo program. While there is significant 
interest in seeing humanity advancing to the Moon and Mars, there 
is no easy way for members of the general public interested in 

space to contribute to these efforts. Luna Letter changes this by 
creating a reason to go to the Moon that anyone can contribute to. 
Textual messages (or letters) are collected from members of the 
general public and stored in digital storage media. These letters 
will be placed in Astrobotic’s Peregrine lunar lander, which is to 

land on the Moon’s surface in 2019. This will create a bank of 
letters written by the people of today that only the Lunar colonists 

of the future will be able to read. This is a small but positive step 
towards expanding humanity to the Moon. At this stage, Luna 
Letter has validated its core business model and established a 
strong social media presence, with thousands of followers on 
Instagram. The company is currently seeking advice on achieving 
organic growth. 
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Student space projects at BLUEsat 

Noor Taofiqul Huq 

BLUEsat UNSW 

 

BLUEsat is a student society at the University of New South Wales 
Sydney that provides students real-world experience in multi-

disciplinary space engineering projects. Gaining technical and non-
technical experience outside of the classroom before graduation is 
becoming increasingly necessary for students seeking to enter the 
work force as engineers. This is traditionally achieved through 
internships. However, companies will ultimately hire experienced 
students for internships ahead of inexperienced students. BLUEsat 

tackles this problem by providing an environment in which any 

student can join and participate in challenging projects that will 
expand their technical and non-technical abilities. BLUEsat is 
supported primarily by the UNSW Sydney Faculty of Engineering, 
and collaborates with organisations such as the Australian Centre 
for Space Engineering Research and the St George Amateur Radio 
Club. BLUEsat's projects include Off-World Robotics, CubeSat 

groundstation, high altitude balloon launches, and CubeSat 
payload and subsystem development. Many of these projects have 
achieved success, particularly the Off-World Robotics team who 
achieved 9th place at the 2016 European Rover Challenge. In 
doing these projects, BLUEsat is creating a cadre of students who 
will graduate with knowledge and experience in the space industry. 

This will serve to grow the Australian space industry. BLUEsat is 

seeking to further this through collaboration with members of the 
space industry on existing or new projects. 
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Hayabusa 2 and Osiris REx: Sample return missions to C-
type asteroids 

Trevor Ireland 
Australian National University 

Philip Bland 
Curtin University 

 

Sample return missions (SRMs) provide the opportunity of 
analysing extraterrestrial materials to the same levels as terrestrial 
samples.   Two SRMs of direct interest to planetary scientists are 
currently making there way to two C-type asteroids. The JAXA 

Hayabusa 2 mission is currently on track to meet up with asteroid 
162173 Ryugu (1999JU3) in mid 2018.  Ryugu is roughly 
spheroidal and approximately 1000 m in size.  Hayabusa 2 is 
carrying a similar package of instruments as Hayabusa 1. New 
capabilities include the Mascot lander (DLR-CNES), carrying an 
infrared spectrometer,  magnetometer, radiometer, and a high-

resolution camera.  In addition is the Small Carry-on Impactor 
(SCI) designed to explosively discharge a projectile to the surface 
to create fresh exposure. Hayabusa is scheduled for departure 
from Ryugu in late 2019 with return to Earth in December 2020.  
The NASA Osiris-REx mission to asteroid 101955 Bennu  
(1999RQ36) lifted off in Sept 2016 and is scheduled for arrival in 
2018. Bennu is roughly spheroidal and approximately 500 m in 

size. Osiris REx is carrying a similar package of observing 
instrumentation as Hayabusa 2.  The sample collector for Osiris 
REx uses a blast of nitrogen gas to entrain particles in to the 
collector.   Osiris REx is scheduled to return to Earth in 2023.   The 
C-type asteroids are of great interest because they most closely 
resemble the carbonaceous chondrites.  However, C-type asteroids 
are the most common type of asteroid (75%), whereas 

carbonaceous chondrites comprise less than 5% of meteorites.  It 
is hoped that these missions can resolve this apparent paradox. 
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Sturgeon1, H. A. R. Devillepoix1, B.A.D. Hartig1, M. A. Cox1 

1 Department of Applied Geology, Curtin University, G. P. O. Box 
U1987, Western Australia (trent.jansen-s@postgrad.curtin.edu.au, 

p.bland@curtin.edu.au)  

2 Defence Science and Technology Group, Edinburgh, Adelaide, SA, 
Australia, 5111 (mark.rutten@dsto.defence.gov.au) 

The Desert Fireball Network (DFN) is an array of over 50 camera 

observatories, spanning about three million square kilometres of 
Australian skies, with the underlying goal to remotely detect and 
physically collect meteorites. Each DFN station records horizon-to-
horizon long exposures every 30 seconds throughout the night. If 
a fireball is captured on two or more camera systems, the event 
can be triangulated, allowing its impact site and originating orbit to 

be determined. In addition to meteoroid sightings, many satellite 
observations have also been separately targeted and captured by 
the event detection software used inourDFN data pipeline. The line 
of sight angular measurements of an observed satellite are used to 
determine its orbit and predict future passes, which can aid in 
debris detection and collision avoidance. The really wide field of 
view sensor that is the DFN has the capability of performing a 

surveillance role, both determining the initial satellite orbits for 
new space objects and refining already discovered objects. Also, 
unlike most satellite tracking systems, a triangulation technique 
can be applied to satellite orbit determination by using information 
from multiple offset observatories concurrently, resulting in a more 
precise orbit over a shorter observational  window.  Various  
methods  of  initial  orbit  determination  and  refinement  will  be  

discussed  and compared to the theoretical lower bound of orbit 
accuracy. 
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Fall and recovery of the Dingle Dell Meteorite 
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2 Department of Mechanical Engineering, Curtin University, G. P. 

O. Box U1987, Perth, Western Australia 

The Desert Fireball Network (DFN) currently operates 50 high 

resolution fireball observatories across 2.5 million km2 in Australia.  

This continental scale observatory is optimised to recover 

meteorites and calculate their pre-entry orbits. Each station is fully 

autonomous, with intelligent imaging systems, and are capable of 

operating for 18 months without maintenance. We present the 

latest meteorite find from the DFN: Dingle Dell. On the night of 

Halloween, shortly after 8 PM AWST, several Fireballs in the Sky 

smart-phone app reports ofa large bolide were made from the WA 

Wheat Belt. Six nearby DFN stations captured the 6.2 second 

fireball from 12:03:46 UTC on 31stOctober 2016. The automated 

data reduction pipeline of the DFN allowed a rapidly analysis to 

constrain the fall position and orbit. A team of 4 people was sent 

to search the following week and after only 8 hours of searching 

recovered a 1.15 kg, meteorite, approximately 130 m from the 

predicted fall line. The meteorite was named Dingle Dell after the 

nearby homestead, and is classified as an L/LL5 ordinary 

chondrite. This is the fourth meteorite recovered by the DFNin 

Australia, though the first recovered within 1 week of its fall, 

without any precipitation contaminating the rock. The DFNis shown 

yet again tobe a proficient sample recovery tool for planetary 

science.  
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Australia has the potential to enter the space race 

Miriam Joffe 
George Carrot 

 

We need to harness the worlds energy resources for space 
manufacturing, space manufacturing in the sense of building space 
stations, space habitats & spacecraft in space from materials sent 
into orbit via hydrogen rockets & non-rocket space launch. These 
assembled space stations, space habitats & spacecraft in orbit 
around the earth will eventually travel to the Moon & Mars & 

perhaps other places in our solar system or possibly foreign solar 
systems. 
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Using the ejecta of impact craters on Mars to model the 
burial depth of water within the martian crust. 

E. Jones 
University of South Australia 

 

Layered ejecta craters are a morphology of impact crater with 

continuous, often lobate ejecta that appears to have travelled 
across the surface in a fluidized manner.  These features are 
numerous on Mars (they occur also on Ganymede, and potentially 
Earth) and are most likely associated with the presence of volatiles 
(water ice or liquid) in the subsurface.  Layered ejecta craters can 
therefore be used to probe the depth to, and concentrations of, 

subsurface ice regionally and throughout time.  In contrast, craters 

with radial ejecta blankets display rayed ejecta consistent with a 
largely ballistic deposition of the ejected materials.  This 
morphology is dominant on the Moon and Mercury, and is also 
observed on Mars.  The presence of radial ejecta blankets is 
interpreted to indicate a volatile-poor (and possibly highly 
cohesive) substrate.  We statistically examined the diameters of 

layered ejecta and radial ejecta craters from a global catalogue of 
impact craters on Mars.  By studying how the proportions of these 
different ejecta morphologies vary with crater diameter 
(subsurface excavation depth) within different regions, the depth 
to possible subsurface ices can be inferred.  The potential presence 
of subsurface ice concentrations at a given depth is indicated by 

higher numbers of layered morphologies compared to radial 

morphologies from craters excavating within that depth range.  
The results, and their implications for in-situ water resources on 
Mars and deep subsurface habitability, will be discussed. 
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Twinkle – a low-Earth orbit visible and infrared exoplanet 
spectroscopy observatory 

M. Joshua1, M. Tessenyi2, G. Tinetti2, G. Savini2 and J. Tennyson2 

1Blue Skies Space Ltd. 

2UCL Physics & Astronomy Department/Blue Skies Space Ltd. 

Twinkle is a small, dedicated satellite designed to measure the 
atmospheric composition of exoplanets. This cost-effective 
spacecraft is being constructed on a short timescale in the UK and 
is planned for launch in 2020. The satellite uses an existing 
platform designed by Surrey Satellite Technology Ltd. and 
instrumentation built by a consortium of UK institutes. Twinkle will 

carry a 45cm telescope with two instruments (visible and near-IR 
spectrographs - between 0.4 and 4.5μm with resolving power up 
to R=300) and will follow a sun-synchronous low-Earth polar orbit. 
The mission implementation is based upon a commercial delivery 
approach that has been successfully applied in other demanding 
space disciplines by the satellite platform supplier. 

Twinkle’s science cases include observations of transiting 
exoplanets and of solar system objects. Twinkle will use visible and 
infrared spectroscopy to analyse the chemical composition and 
weather of at least 100 exoplanets in the Milky Way, including 
super-Earths (rocky planets 1-10 times the mass of Earth), 

Neptunes, sub-Neptunes and gas giants like Jupiter. It will also be 

capable of follow-up photometric observations of 1000+ 
exoplanets. The exoplanet targets observed by Twinkle will be 
composed of known exoplanets discovered by existing and 
upcoming ground- and space-based surveys (e.g. K2, GAIA, 
Cheops, TESS). Solar system objects ideally suited for 

spectroscopic and photometric observations with Twinkle include 
asteroids and comet comae, for which the broad wavelength range 
allows the observation of key hydration, organic and volatile 
features in their spectrum. 

Blue Skies Space Ltd. is the company managing the Twinkle 

spacecraft and developing a new model to deliver space science 

missions for an international science community. This presentation 
will provide a summary of the mission and the approach taken. For 
more information visit www.twinkle-spacemission.co.uk 
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J.Wang 
School of Civil and Environment Engineering, The University of 
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The reaction and relation between ionosphere and cyclone (also 
named as typhoon in China) has been interesting research spot 

and more studied. However, the characteristics and coupling 
mechanism of these ionosphere disturbances during cyclone are 
not fully understood. In March 2017, Cyclone Debbie was the 
strongest tropical cyclone in the Australian region since Cyclone 
Quang in 2015, and was branded the most dangerous cyclone to 
impact Queensland since Cyclone Yasi in 2011. In order to study 

the characteristics of ionospheric disturbance during Cyclone 
Debbie approaching, the ionosphere total electron content (TEC) 
anomaly by GNSS (Global Navigation Satellite System) 
downloaded from IGS are firstly interpolated and then detected to 
judge whether TEC is anomalous or not, considering the effects of 
solar activity and geomagnetic activity. At the same time, 
ionospheric HF Doppler shift data is also used to analyze 

ionospheric disturbance due to Cyclone Debbie. As a result, some 
key characteristics of ionospheric changing as Cyclone Debbie 
processing are concluded. The study is very valuable as a case for 
further investigating the ionospheric disturbance to Cyclone around 
Australia. 

 

Presented by: Dr Fuyang Ke 
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Juno spacecraft made already eight flybys taking data of Jovian 
atmospheric composition, magnetic fields and gravity that will help 

to answer very fundamental questions about planetary formation, 
evolution and physics. I will discuss the most detailed maps of 
Jovian clouds and radiometric measurements that probe planetary 
weather systems to unprecedented depths.  

Auroras are formed in high-latitude atmospheric layers as a result 
of charged particles precipitating from planetary magnetospheres. 
I will show the latest observations of Jupiter aurora from Juno and 
ground telescopes. I will present our Gemini/GNIRS observations 

of the high (R~18000) resolution, near-infrared H3+ and He I 
auroral emission maps in Jupiter's polar regions. These can be 
used to estimate temperatures and ion density profiles in upper 

ionosphere of the planet. In combination with Juno's 
measurements of particle energies in planetary magnetospheres, 
infrared emissions describe how the ionosphere of the planet 
responds to heating. 

 

Presented by: Dr Lucyna Kedziora-Cudczer 
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A new tool to assess scientific literacy in an astrobiology 
course 

I. Kingsley, C.A. Oliver and M. Van Kranendonk 
Australian Centre for Astrobiology, University of New South Wales, 

Sydney 

To date, true/false, multiple choice and short answer exams have 
been the standard tools for assessing student learning and 
scientific literacy. These techniques are easy to administer and 

relatively quick ways to measure large groups, but they are not 
the most sensitive and accurate assessment methods. 

We report on the development and testing of a new assessment 
tool—a digital game—designed to measure student learning, in 

particular understanding of the nature of science. It was tested in 

a third year undergraduate astrobiology course at the University of 
New South Wales, which has understanding the nature of science 
as a key learning outcome.   

The tool uses concept maps and Teachable Agents (TA). Concept 

maps are visual representations of knowledge used to measure 
changes in students’ cognitive structure [1]. Developed by 
Stanford Graduate School of Education, a Teachable Agent (TA) is 
a learning technology that uses the social metaphor of teaching a 
computer agent by creating a concept map that serves as the 
agent’s ‘brain’[2].  

This study indicates that the newly developed tool may be more 
sensitive and accurate than traditional evaluation tools at 
measuring how students integrate the learning outcomes of the 
astrobiology course into their overall learning. Validation of the 
assessment tool as well as further testing is required. 

[1] Novak, J.D. and Gowin, D.B. (1984) Learning how to learn. 
Cambridge University Press.  

[2] Schartz, D. L., and Arena, D. (2009) Choise-based 

assessments for the digital age. Palo Alto, Stanford University. 
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Stratospheric flight experiments on curing of composite 
materials 

A. Kondyurin 
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The aim of the stratospheric flight experiments is an investigation 

of the effect of the stratospheric conditions on a curing process in 
polymer matrix of the composite material. The unique combination 
of low residual pressure, high intensity UV radiation including 
short-wave UV component, cosmic rays and other aspects 
associated with solar irradiation strongly influences the chemical 
processes in polymeric materials. Ground experiments in high 

vacuum, plasma and ion beam implanter with liquid polymer 

matrix showed, that the curing process is sensitive to factors of 
the free space environment.  

The stratospheric flight experiments were done with uncured 
composites (prepreg). A helium balloon with payload equipped 

with heater, temperature/pressure/irradiation sensors, 
microprocessor, carrying the samples of uncured prepreg has been 
launched to stratosphere of 25-40 km altitude. The composites 
were successfully cured during the stratospheric flight. After the 
flight, the samples have been tested with FTIR, gel-fraction, tensile 
test and DMA. The effect of vacuum, temperature, cosmic radiation 
has been observed. 

 

Presented by: Dr Alexey Kondyurin 
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2 Department of Surveying Engineering, Guangdong University of 
Technology, Guangzhou, China 

Summary: The co-seismic deformation and source model of the 24 
August 2016 Mw 6.2 Amatrice earthquake (Central Italy) are 

investigated by using a combined inversion of interferometric 
synthetic aperture radar (InSAR) and GPS measurements. In this 
study, the SAR images acquired by ALOS-2 (L-band) and Sentinel-
1 (C-band) satellites both from ascending and descending tracks 
are used to map the co-seismic deformation caused by this event. 
The ground deformation measured from InSAR is up to 20cm in 

the radar Line-of-Sight (LOS) direction and clearly shows two 
similar lobes of co-seismic deformation located in the NW and SE 
of the epicentral area. Firstly, the source parameters are estimated 
by a non-linear inversion in a homogeneous elastic half-space with 
InSAR measurements and GPS data. Our best-fit uniform slip 
model shows a normal single fault with a small left-lateral 
component, striking ~164° NNW-SSE and dipping ~43° SW and 

the average rake is -76°. Then the slip distribution is inferred from 
linear inversion by fixing each source parameter estimated from 
uniform slip model and dividing the fault plane into 525 patches 
with each of them measured 1km×1km. The distributed slip model 
clearly shows two separate asperities on the north and south of 
the fault plane, which is in accordance with the deformation 
pattern measured from InSAR. The maximum slip reaches 1.4m 

with a depth of 5km and the inferred seismic moment is 
2.39×1018 Nm, corresponding to a seismic moment of Mw 6.2, 
which is in agreement with the seismological solution from the 
United States Geological Survey (USGS) National Earthquake 
Information Center (NEIC).  

Keywords:  InSAR, GPS, Co-seismic deformation, Earthquake, 
Elastic half-space, Uniform slip model, Slip distribution 
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There are increasing benefits to meteorological analysis and 

forecasting in the southern hemisphere being derived from use of 
new generation Earth Observations from Space (EOS). Space 
based observations extend the length of a high quality 500HPa 
global numerical forecast by a factor of four when the forecast is 
verified using analyses incorporating both satellite and 
conventional (all) data. A number of instruments have recently 

been placed in earth orbit for use in Numerical Weather Prediction 
(NWP) and others are soon to follow. These include the Advanced 
Himawari Imager (AHI) on Himawari-8, the Advanced Baseline 
Imager (ABI) and the Geostationary Lightning Mapper (GLM) on 

GOES-16, CrIS on JPSS, the wind lidar ADM Aeolus and the 
COSMIC-2 constellation of satellites. The important contributions 
some of these new instruments have and will make, particularly 

over Australia and the southern hemisphere and in relation to 
extreme weather, are discussed in some detail. The generation 
and assimilation of near continuous, error characterized, locally 
generated ten minute wind data (Atmospheric Motion Vectors ) 
from Himawari-8 in operational analysis and forecasting is 
described in particular. These ten minute wind data have been 
evaluated and are now being used in operational NWP. Initial 

availability of these data led to the identification of some 
differences with contemporaneous analyses. These EOS data are 

also being examined in relation to prediction of extreme weather. 
Recent results from these activities and others related to Radio 
Occultation are provided. 

Presented by: Prof. J. Le Marshall 
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Which Way is Up? The Sky Orientation of Aboriginal Cultural 
Ancestors Associated with the Constellation of Orion 

Trevor M Leaman 
School of Humanities and Languages, UNSW 

 

The constellation of Orion is a familiar sight in our summer night 

skies in Australia, with many first and second magnitude stars 
forming the easily recognizable pattern of the club-wielding 
hunter, whose pursuit of the Seven Sisters in the Pleiades was 
thwarted by a rampaging bull, represented by the stars in Taurus. 
He is also connected with another story, of how his vain boastings 
of his hunting prowess resulted in divine retribution in the form of 

a scorpion. On his death from the scorpion’s sting, both were 

elevated and placed on opposite sides of the sky, where they 
alternate between hunter and hunted through the annual 
procession of the sky.   

The stars of Orion are also recognized by some Aboriginal 

language groups as an important cultural ancestor. To the 
Wiradjuri and related language groups of New South Wales, he is 
Baiame (var: Byamee, Biamai), a benevolent Creator who makes 
the rains fall, rivers to flow, and the grass to grow. To the 
Aboriginal peoples of the Victoria Desert he is Nyeeruna (var: Wati 
Niru, APY Lands), who, much like the northern hemisphere 
counterpart, is a hunter/trickster in lustful pursuit of the Seven 

Sisters of the Pleiades (var: Mingari, Minari, Kungkurangkalpa). 

Despite the cultural connection to Orion, there is yet no general 
consensus as to its ‘correct’ orientation, specifically whether the 
same stars were/are used to form the ‘anatomical’ Orion of 

modern western astronomy. Here, I provide an astronomical 
reinterpretation of ethnohistorical data related to these Cultural 
Ancestors to illustrate how they may have been depicted among 
these stars. 

 

Presented by: Mr Trevor M Leaman 
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In the present paper, solar magnetograms provided by the 
Helioseismic and Magnetic Imager (HMI) on-board Solar Dynamics 
Observatory (SDO) spacecraft are used to identify active regions 
automatically by thresholding the line-of-sight component of the 

solar magnetic field. The flare potential of the regions is predicted 
by locating potential active regions with strong‐gradient polarity 

inversion lines (SPILs) and estimating 18 physically relevant 

parameters of these regions. In particular, parameters of interest 
include the sum of north-south gradients, sum of east-west 
gradients, length of SPIL, and total integrated magnetic flux. For 
deterministic prediction of flares, analysis for thresholding of single 
parameters and different combinations, which include up to 4 

parameters, are presented and compared. If the false alarm rate 
does not exceed 10% (20%), the probabilities for correct 
prediction of X‐ray flares of class M and greater, M5 and greater, 

and X in the 24 h window are 71% (86%), 84% (96%), and 94% 
(100%), respectively. These probabilities are for the best 4-
parameter technique found. A technique for probabilistic 
forecasting was also developed. These deterministic and 

probabilistic techniques will be implemented in a revised version of 
the flare warning program, Flarecast, which will be operational in 
the Australian Space Forecast Centre. 

Presented by: Dr Vasili Lobzin 
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Stable isotope geochemistry is one of the most important tools for 
constraining the mechanisms of formation and the genesis of our 
Solar System. The triple oxygen isotope system in particular is 
useful for the classification of meteorites and establishing links 
between achondrite meteorites and their parent bodies (e.g. 

Mars). 

Historically, the analysis of triple oxygen isotope compositions in 
meteoritic materials has been done using conventional (bulk) 
stable isotope analysis involving gas source mass spectrometry 
whereby samples are destructively consumed. Alternatively, SIMS 

ion microprobes can also be used to conduct high-resolution in situ 
isotopic analyses. By contrast to bulk methods, SIMS analyses are 
rapid, (relatively) non-destructive and can be correlated to micro-
scale variations in compositions at the mineralogical level of a 
sample. However previously, SIMS techniques have had limited 
application to achondrite (differentiated) meteorites as the 
technique was not yet able to achieve the precision required to 

determine the relationships of individual achondrite meteorites to 
their parent body. 

Here we demonstrate, as a result of recent improvements to the 
SHRIMP SI ion microprobe instrument at the Australian National 

University (ANU), that we are able to conduct in situ SIMS triple 
oxygen isotopic analyses of achondrite meteoritic samples where 
we can successfully resolve the small triple oxygen offsets required 
to robustly differentiate populations from Mars and the Earth. This 
demonstrates that for meteorites where there is a limited amount 
of sample, SHRIMP SI analysis can be an alternative method of 
determining the triple oxygen isotope composition. Furthermore, 

with this in situ technique we now have a robust method of 
determining if the alteration assemblages present in Martian 
meteorites represent terrestrial contamination or originate from 
Mars. 

Presented by: Liane Loiselle 
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The Astronaut as Hero: How popular culture influences how 
we imagine men and women in space 

Bronwyn Lovell 
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Throughout history, the hero has worn a thousand faces. This 

paper will examine popular images of the astronaut-hero in fiction 
and real life, considering the ways in which these cultural 
constructs influence government space agencies and corporate 
space ventures.  

In the 60s, Star Trek presented a revolutionary vision of diversity 

for humankind’s future in space, and actor Nichelle Nichols was 
instrumental in the first recruitment of women and minorities to 
the US space program in 1978. Now we see equal numbers of men 
and women being admitted to astronaut training programs across 
the world, with various cultural and professional backgrounds.  

Star Trek proves the power of popular culture to inspire both social 
and organisational change in the space industry. However, popular 
culture can reinforce conservative images too, creating resistance 
to change and even acting as a regressive force. 

The Axe Apollo Space Academy of 2013, branded under Lynx in 
Australia, was a startlingly sexist marketing campaign, which 

planned to send men to space to increase their sex appeal. It 
glorified the hyper masculinity of the early days of human 
spaceflight when astronauts were male military test pilots, most 
with notorious reputations as womanisers. 

Despite the progressive power of popular culture, aspects of the 
astronaut-hero image create barriers to ensuring diversity across 
the space sector. This is concerning in the face of global neo-
conservative trends. 
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Doppler measurements of ionospheric turbulence 
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This paper reviews high resolution doppler measurements of a 
range of ionospheric phenomena as captured by the now extinct 

KEL IPS71 ionosonde, the only ionosonde apparently ever able to 
take such fast doppler ionograms. Wedded to this ionosonde was 
unique software produced by the author to display the complete 
range of doppler spread in a KEL ionogram. Examples include the 
normally moving F2 ionosphere completely lacking in turbulence 
(extremely rare) and the normal slightly turbulent ionosphere 

through to spread F and extreme doppler spread. The break-down 

of sporadic E from acting as the proverbial copper sheet to 
extreme turbulence is also shown as well as descending 
intermediate layer/descending sporadic E. 
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Quasi-Thermal Noise (QTN) / shot noise spectroscopy and 
dust detection on a CubeSat in the Earth’s ionosphere 

Ronald Maj and Iver H. Cairns 
University of Sydney 

 

In previous work, detecting quasi-thermal noise (QTN) and shot 

noise through voltage power spectroscopy has been shown to 
provide two very good, independent, passive and in situ methods 
for measuring plasma density and temperature; measurements 
which are vital for improving our understanding of space plasmas. 
In this work, the voltage spectra predicted for thermal Langmuir 
waves (QTN) and particle “shot noise” have been modeled for a 

cubesat in the Earth's ionosphere, and have been compared to 

spectra predicted from dust particle impacts. The dust impact 
spectra have been predicted using a model first applied to 
measure dust densities during Voyager 2's crossing of Saturn's 
ring plane.  We show the effect of varying concentrations of space 
debris from natural and collision-based sources and reveal that for 
the ionosphere, background dust is undetectable over the plasma 

shot noise however dust from satellite collisions are detectable if 
the number density is greater than 0.5 m-3.  

The impact of the antenna potential φ is also discussed, and we 
show that the negative potential calculated for the ionosphere due 
to natural current flows has a significant impact on the voltage 

power level of the shot noise spectrum. The antenna configuration 
is also shown to play an important role in the shot noise and dust 
detection, with a monopole configuration enhancing the spectrum 
significantly compared with a dipole. 

Further, with a continuous stream of data points at different 
latitudes and longitudes an orbiting CubeSat can produce a global 
picture for the ionospheric plasma density, temperature and dust 
distribution using voltage power spectroscopy. If implemented, 
especially in a constellation, these data would be more frequent 
and cover a much greater domain than current ground-based or 
single-satellite methods. This could lead to improved ionospheric 

models, such as the empirically based International Reference 
Ionosphere. 

Presented by: Ronald Maj 
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Titan, the largest moon of Saturn, contains a vast inventory of 
organic molecules and is considered a prebiotic chemical 
laboratory on a planetary scale. Active photochemistry in the 
atmosphere via solar radiation and energy from Saturn’s 

magnetosphere causes N2 and CH4 to dissociate and recombine, 
generating organics ranging from simple (ethane, acetylene, HCN) 
to complex (>10,000 Da) molecules [1].   

The Cassini spacecraft revealed that Titan has standing bodies of 
liquid on its surface, in the form of lakes and seas, making it only 
the second planetary body known to have such features (after our 
own Earth).  These lakes, which are evidenced to contain mainly 

methane and ethane, could dissolve many of the molecules that 
were generated in Titan’s atmosphere.  These could subsequently 
form precipitates and create evaporite deposits similar to those 
observed by the Cassini Visual and Infrared Mapping Spectrometer 

(VIMS) and Synthetic Aperture Radar (SAR) around some of the 
northern lakes [2]. Previous work has demonstrated [3] that two 
common organic molecules on Titan, ethane and benzene, form a 

unique and stable co-crystalline structure at Titan surface 
temperatures, which could comprise these evaporite deposits. 

Influenced by the discovery of a new solid phase for Titan, a 
survey has been undertaken outlining the current structural 

understanding of molecular solids under Titan conditions.   Using 
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the Cambridge Structural Database (CSD) a number of possible 
minerals ‘types’ that would be expected on the surface of Titan 
have been identified. This classification is designed to aid future 

work in determining how a number of the features on Titan may 
have formed.    

[1] Cable, M.L. et al. (2012) Chem. Rev., 112, 1882-1909 

[2] Barnes, J.W. et al. (2009) Icarus, 201, 217-225. 

[3] Vu, T.H. et al. (2014) J. Phys. Chem. A, 118, 4087-4094,  
Cable, M.L. et al. (2014) GRL, 41, 5396-5401,  Maynard-Casely, 
H.E. et al. (2016) IUCrJ, 3, 192-199 
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Building Foundations for Accelerated Australian 
Participation in the Global Space Sector 

Troy McCann 
MoonshotX 

 

Space has been democratised. No longer is the ability to access 

and utilise space restricted to the few nations with a significant 
space agency. Today, the role of the average national space 
agency is shifting to a vastly different role than we saw last 
century. We are now in a time where most space activity is led by 
commercial space organisations, rather than government agencies. 

For Australia, this presents significant opportunity that was not 
available before. It can leap frog decades of slow advancement of 
the global space industry and tomorrow become a global force in 

space capability. Australia will have a very different focus for a 

local space program compared to the big agencies, such as NASA 
and ESA, where there is a large focus on long term research with 
distant opportunity for return on investment through ventures 
such as space exploration. 

Australia already has all the components of a local industry but 
these components do not collaborate with one another, are very 
fragmented, and there is no mechanism for cultivating or 

supporting new growth. One important factor missing from many 
discussions about Australia in space is how it will become 
integrated into the global space sector. 

MoonshotX is an organisation founded to address these shortfalls 
and provide an international platform for growth of new space 
innovations and businesses, particularly those within Australia, 
with a significant global network of partnerships and communities. 

This paper will discuss the opportunities for Australian 
governments, organisations and individuals with regards to space 
technology, the circumstances for global sector integration, and 

the possibility for Australia to leap-frog decades of non-
participation and become a global leader in space related 
technologies and matters through enabling a productive 

commercial space industry. 
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We will present imaging of type III solar radio bursts observed by 
the Murchison Widefield Array. Type III bursts are signatures of 
semi-relativistic electron beams that can, for brief periods, 

stimulate emission exceeding the background corona by several 
orders of magnitude. These electrons propagate along discrete 
magnetic flux tubes and their emission depends on the local 
plasma conditions, making type III bursts useful probes of the 
coronal magnetic field and density structure. We will detail a 
particular event for which we observe rapid (0.1—0.4 c) and 
repetitive splitting of the burst source region into two components. 

Extreme ultraviolet observations from the Solar Dynamics 
Observatory are incorporated to develop an interpretation of this 
novel behaviour based on the inferred magnetic field configuration. 
We will also employ the prevailing plasma emission theory to 
estimate background coronal densities for several events, which 

will be compared to coronal density models. 
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patterns in Martian valleys? 
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Terrestrial valleys in cold climates or with high relief tend to have 
more complex atmospheric circulation patterns than smoother 

terrain, as adiabatic lapse rates and differential heating drive 
highly localized wind patterns. Daily, seasonal and annual 
variability in wind speed and direction can be expected. Where no 
ground-based monitoring stations exist, it is particularly difficult to 
measure the prevailing wind speed and direction. This study 
investigates the potential of aeolian geomorphic landforms in a 

high relief landscape in Ladakh, India, to understand wind patterns 
in valleys where high resolution imagery, but no ground-based 
measurements exist. We then apply this approach to analogous 

valley systems on Mars. 
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Near real-time telecommand solutions for CubeSats: State 
of the art and applications to the SkyHopper mission 

R. Mearns, M. Trenti and SkyHopper Team 
University of Melbourne 

 

Cubesats and similarly scaled nanosatellites present significant 

opportunities for hosting both scientific and commercial payloads 
for Earth sensing and astronomical observations, in particular in 
the area of rapid-response observations to external triggers. 
However, one limiting factor to full exploitation of the CubeSat 
potential in this area lies in the traditional approach of ground-
spacecraft communications, which is based on infrequent contact 

through through a limited network of ground stations. An effective 

alternative to using static ground-stations is to utilise existing 
orbital communication networks, namely satellite phone networks 
and orbital machine2machine services. Though not designed for 
use in orbit, these services provide the potential for nanosatellite 
missions to leverage existing infrastructure to maintain near real-
time telecommand links, albeit at a greatly reduced bandwidth. 

Here, we present the results of a comparative trade study of a 
number of orbital communication networks, with an emphasis on 
the applicability to a nanosatellite astronomical observatory, the 
SkyHopper Space Telescope CubeSat, which requires near 24-7 
uplink availability to transmit target-of-opportunity triggers from 
the ground to the satellite. The study focuses on network 

coverage, deployment and operational costs as well as data 

throughput across a range of orbital parameters. 
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Depth of origin of materials exposed in lunar basin 
formation 

K. Miljkovic 
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Numerical modelling of the peak-ring basin formation showed that 

the peak ring forms from the material that is part of the central 
uplift outwardly thrust over the inwardly collapsing transient crater 
rim, as well as that the peak ring is partly composed of deeply 
derived material. This is also valid mechanism for the formation of 
the inner ring in multi-ring basins. The results from numerical 
simulations of the lunar impact basin formation provided a 

relationship between the depth of origin of material exposed within 

the peak or inner ring and the basin size, for a range of peak-ring 
to multi-ring basins on the Moon. Larger basins could also expose 
materials from larger depths, even from the upper mantle. 
Understanding the excavation depths during the formation of the 
peak or inner ring provides a step towards quantifying the lunar 
crust and mantle stratigraphy. 
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Bombardment of the young Moon 

K. Miljkovic 
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Lack of an early lunar cratering record does not indicate lack of 
impact bombardment on the Pre-Nectarian Moon. In fact, this work 

shows that for target properties expected for the earliest Moon, 
typical basin formation (except SP-A) was unlikely to form a 
morphologic structure retainable to present day. 
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Atmospheric chemistry on Venus comprises three large-scale 
chemical cycles: the carbon dioxide, sulphur oxidation, and 

polysulphur cycles (e.g., Mills et al 2007). The first maintains the 
chemical stability of the atmosphere's primary constituent; the 
second produces the global sulphuric acid cloud layers; the third 
may be responsible for producing polysulfur, a leading candidate 
for the unidentified ultraviolet absorber (von Zahn et al 1983, 
Esposito et al 1997, Mills et al 2007). Venusian atmospheric 

chemistry also can be viewed as comprising reactions within and 
amongst chemical families, such as HOx, ClOx, NOx, SOx, Ox, 
chlorosulphanes, polysulfur, and chlorine nitrates. The gas-phase 

chemistry for most of these families and their roles in the large-
scale chemical cycles have been explored to varying extents in 
numerical models developed over the past thirty years 
(Krasnopolsky 1981, Yung and DeMore 1982, Mills 1998, Mills and 

Allen 2007, Krasnopolsky 2012, Zhang et al 2012).  

A prominent characteristic of Venus' atmosphere is the global, 
sulphuric acid cloud layers (Travis 1975). In addition, there are 
haze layers that extend above and below the main cloud layers 
(Knollenberg et al 1980). Venus Express observations suggest the 

upper haze layer may be around 25-km thick and extend through 
most of the mesosphere and thermosphere (Wilquet et al 2009). 

The cloud and haze particles are reservoirs that can, depending on 
total mass, buffer the gas-phase abundances of some species, 
particularly H2SO4, H2O, SO3, and SO2. Modelling of the upper 
mesosphere SO2 inversion layer has focused on this buffering 

(Zhang et al 2010, Zhang et al 2012).  

Little attention has been given in past numerical modelling studies 
to the potential impacts of heterogeneous chemistry occurring on 
or in the cloud and haze particles. This presentation will describe 
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results from preliminary assessments, focusing on the carbon 
dioxide and sulphur oxidation cycles. 

 

Presented by: Dr Franklin Mills 
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Vertical profiles for SO2 and SO on Venus from different 
one-dimensional simulations 

F. Mills 
Australian National University 

K.-L. Jessup 
SouthWest Research Institute 

Y. Yung 
California Institute of Technology 

 

Sulfur dioxide (SO2) plays many important roles in Venus’ 
atmosphere. It is a precursor for the sulfuric acid that condenses 

to form Venus’ global cloud layers and is likely a precursor for the 
unidentified UV absorber, which, along with CO2 near the tops of 
the clouds, appears to be responsible for absorbing about half of 
the energy deposited in Venus’ atmosphere [1]. Most published 

simulations of the chemistry in Venus’ mesosphere have used one-
dimensional numerical models that are intended to represent 
global-average or diurnal-average conditions [eg, 2, 3, 4]. 
Observations, however, have found significant variations of SO and 
SO2 with latitude and local time throughout the mesosphere [eg, 
5, 6], indicating more nuanced modeling is required. Some recent 
simulations have examined local time variations of SO and SO2 

using analytical models [5], 1-d steady-state solar-zenith-angle-

dependent numerical models [6], and 3-d general circulation 
models (GCMs) [7]. As an initial step towards a quantitative 
comparison among these different types of models, this poster 
compares simulated SO, SO2, and SO/SO2 from global-average, 
diurnal-average, and solar-zenith-angle (SZA) dependent steady-

state models for the mesosphere.  

The Caltech/JPL photochemical model [8] was used with vertical 
transport via eddy diffusion set based on observations and 
observationally-defined lower boundary conditions for HCl, CO, and 
OCS. Solar fluxes are based on SORCE SOLSTICE and SORCE SIM 

measurements from 26 December 2010 [9, 10].  

The results indicate global-average and diurnal-average models 
may have significant limitations when used to interpret latitude- 
and local-time-dependent observations of SO2 and SO. 

[1] Titov D et al (2007) in Exploring Venus as a Terrestrial Planet, 
121-138. [2] Zhang X et al (2012) Icarus, 217, 714–739. [3] 
Krasnopolsky V A (2012) Icarus, 218, 230–246. [4] Parkinson C D 
et al (2015) Planet Space Sci, 113–114, 226–236. [5] Sandor B J 
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et al (2010) Icarus, 208, 49–60. [6] Jessup K-L et al (2015) 
Icarus, 258, 309–336. [7] Stolzenbach A et al (2014) EGU General 
Assembly 2014, 16, EGU2014-5315. [8] Allen M et al (1981) J 

Geophys Res, 86, 3617–3627. [9] Harder J W et al (2010) Sol 
Phys, 263, 3–24.  [10] Snow M et al (2005) Sol Phys, 230, 295–
324. 
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Space Based Augmentation System (SBAS) Testbed 
Demonstration Project 

Julia Mitchell 
CRCSI 

 

This SBAS Testbed is a satellite based positioning infrastructure 

that will available from June 2017 – January 2019. In simple terms 
the SBAS satellite provides a cost effective way to improve GPS 
signals from around 5 metres in accuracy to less than 1 metre.  
This trial is supported by a $12 million investment from the 
Australian Government as announced in January 2017 with a 
further $2 million from the New Zealand Government.  CRCSI is 

coordinating and undertaking user testing of SBAS in Australia and 

New Zealand in conjunction with a benefit analysis of SBAS 
technology to Australia and New Zealand. 

CRCSI partners, Geoscience Australia (GA) and Land Information 
New Zealand (LINZ) together with three global companies GMV, 

Inmarsat and Lockheed Martin will implement the SBAS testbed to 
evaluate three positioning signals for improved accuracy and 
integrity over Australia and New Zealand. 

The positioning signals for evaluation are: 

•        The current L1 Legacy service similar to that available in the 

United States (WAAS), Europe (EGNOS), Japan (MSAS), India 
(GAGAN) and Russia (SDCM). 

•        A second-generation Dual Frequency Multi Constellation 
(DFMC) signal which will provide improvement over the legacy 
signal in a number of areas. This signal has not been tested 
anywhere in the world. 

•        High-precision Precise Point Positioning (PPP) corrections 
with expected decimetre accuracies at user level. 

Projects are currently running in Australia and NZ trialling the 

SBAS technology addressing applications in one or more of the 
following key sectors: aviation, road, rail, maritime, agriculture, 

resources, spatial, construction, utilities, and consumer. Julia will 
provide an update on the various projects, the various applications 
that have been identified where SBAS can be used and the benefits 
to the region. 

Presented by: Julia Mitchell 
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Inovor Technologies - Pitch Abstract for Entrepreneurship 
Track 

N. Moretti and M. Tetlow 
Inovor Technologies 

 

Inovor Technologies is an Adelaide based company, established in 

2012. We are a DISP member and have worked on defence 
projects in the areas of weapons modelling, Electronic Warfare and 
countermeasures, space situational awareness and maritime 
system effectiveness modelling. Our two main business streams 
are defence research and development, and nanosatellite 
technologies. We design an integrate small satellites, providing a 

turnkey development service from customer needs to 

requirements definition, through design, build, integrate and test. 

Our specific space capabilities include: 

• Nanosatellite integration using in-house and COTS 
hardware to meet mission needs 

• Satellite test and evaluation, including both functional and 
environmental tests 

• Production of nanosatellite subsystems, including 
structures, attitude determination and control modules, power 

systems and sensors 

• Systems Engineering from needs identification through 
requirements development, and on to verification and validation 

• Mission design, including sensor and communications 
coverage, thermal, power and satellite guidance, navigation and 

control 

In addition to providing nanosatellite services, we have partnered 
with the University of Adelaide and a large defence prime to 
develop a nanosatellite based space object detection system to 
detect and track space objects.  

Presented by: Nicholas Moretti 
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The development of an autonomous catalogue construction 
tool for Australian Space Situational Awareness 

Mark Rutten 
Inovor Technologies 

Travis Bessell 
DST Group 

Brittany Morreale 
DST Group 

 

Space Situational Awareness is key for safeguarding space assets 
and understanding the space environment. With the rise of the 

commercial launch services and “Space 2.0”, constructing and 
maintaining space situational awareness databases is of 
paramount importance. Australian Space Situational Awareness 
infrastructure is limited with respect to many other nations, in both 

terms of facilities and resources. This paper details the develop of 
Defence Science and Technologies Group’s autonomous space 
catalogue and construction tool – TOTIS. TOTIS was developed to 
exploit Australian infrastructure, using dynamic sensor control laws 
and particle filter methodologies to efficiently, autonomously and 
independently task Australian sensors and construct Space 
Situational Awareness Catalogues and products. 

 

Presented by: Nicholas Moretti 
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Seafloor tectonic fabric mapping from satellite altimetry: a 
key for modelling solid Earth evolution through deep time 

R. Dietmar Muller 
School of Geosciences, University of Sydney 

 

Marine gravity anomalies derived from satellite radar altimetry 

now provide an unprecedented resolution for mapping small-scale 
seafloor and sub-seafloor tectonic fabric. Most of the new 
information comes from the CryoSat-2 satellite, which has 
routinely collected altimetry data over ice, land, and ocean since 
July 2010. To date it has completed more than 6 geodetic mapping 
cycles of the ocean surface. These data are augmented by a 

complete 14-month geodetic mapping of the ocean surface by 

Jason-1 from its lower inclination orbit of 66 ̊ that compliments the 
higher inclination orbit CryoSat-2 (88 ̊). The most recent global 
marine gravity anomaly map based on a combination of geodetic 
mission data reveas the detailed fracture zone fabric of the ocean 

basinses, previously unmapped, now extinct oceanic microplates, 
and fault networks buried beneath thick sediments along 
continental margins. By combining satellite altimetry with marine 
magnetic anomalies and seafloor age dates from rock samples we 
are able to pinpoint the geometry and age of major plate 
reorganisations, which punctuate Earth’s tectonic history. The 
combined data have been used to create a mathematical model, 

consisting of a large-set of Euler rotations, that describes how all 

major tectonic plates have moved relative to each other. We 
combine this model with data constraining the absolute motion of 
tectonic plates relative to a fixed reference system to construct a 
global plate motion model that is used as time-dependent 
boundary condition to model the evolution of Earth’s entire plate-
mantle system, to understand the feedbacks between “top-down” 

forcing of the system via plate recycling into the mantle 
(subduction) and “bottom-up” forcing driven by the time-
dependence of active mantle upwellings. In these spherical, 
thermochemical models of the Earth’s mantle the equations for the 
conservation of mass, momentum, and energy are cast as a finite 
element problem and solved using the open-source CitcomS 

parallel code. The full spherical shell is composed of 12 parts, each 
subdivided into 128 3 128 3 64 elements, amounting to a total of 
12.6 million elements. The mesh is refined radially to provide a 
vertical resolution of 15 km and 27 km near the top and bottom 
boundary layers, respectively. The lateral resolution is 50 km and 
28 km at the surface and the core-mantle boundary, respectively. 
These models reveal how subduction drives the time-dependence 

of thermochemical mantle plumes, which rise from the core-mantle 
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boundary to the surface and produce large volcanic eruptions and 
volcanic hotspot chains, occasionally leading to major extinctions. 

 

 

Presented by: Professor Dietmar Muller 
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Uncertainty in Registration of HF Signals Propagated via the 
Ionosphere 

D.J. Netherway and R. S. Gardiner-Garden 
Defence Science And Technology Group 

 

In Over-the-Horizon Radar (OTHR) a signal is transmitted from an 

antenna array, propagated via the ionosphere, reflected from the 
Earth’s surface and targets, and returned via propagation through 
the ionosphere to a receive antenna array.  Target signals are 
separated from ground backscatter by their Doppler shift and 
detected above the noise and clutter provided there is sufficient 
returned signal strength. 

Typically in OTHR, automatic trackers form tracks on persistent 
peaks in radar coordinates then these radar space tracks are 
mapped to geographic coordinates using models of the ionosphere 
and ionospheric propagation. The ionosphere is variable, requiring 
real time measurements and modelling to achieve a model with 

reasonable fidelity over a large geographic region.  

OTHRs measure target group range, linear array cone angle, 
Doppler shift and returned power. Required output is target ground 
position, velocity and radar cross-section. The propagation paths 
are typically modelled by numerical ray-tracing through an 

ionospheric model to provide point-to-point mappings between 

ground and radar coordinates. These mappings are often spatially 
and temporally discontinuous and caustics exist that complicate 
mappings between the coordinate systems. For radar the number 
of possible paths is the product of the number of inbound and 
outbound paths, although the number can be reduced through 

estimation of the power for each propagation path. A complete set 
of probable propagation paths needs to be available for automatic 
track fusion while not producing an overwhelming number of 
degenerate paths. These degenerate paths are multiple paths that 
have the same, or unresolved, radar coordinates and contribute to 
the measured power and potentially spread the measured peak. In 
addition, the uncertainty associated with the ionospheric model 

can mean that the modelled edge of propagation for a mode is 
offset from reality. This presentation will discuss these issues and 
solutions. 

Presented by: Dr David Netherway 
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Radiation effects on spacecraft in Earth orbits 

D.Neudegg 

Space Weather Services, Bureau of Meteorology 

 

Spacecraft in Earth orbits are immersed in a high natural radiation 
environment that may be detrimental to their operation. The 

radiation environment at geostationary (GEO), medium-earth 
(MEO) and low-earth (LEO) orbits and their considerable variability 
will be described.  Effects on spacecraft vary widely, such as Single 
Event Upset (SEU) caused by high-energy (>10MeV) protons and 
Deep Dielectric Discharge (DDD) or Electrostatic Discharge (ESD) 
caused by high-energy (>2MeV) electrons. The sources of the 

radiation in high-speed solar wind streams, solar particle events 

and geomagnetic storms will be described and examples of 
anomalies from COMSATs at GEO presented. 

 

Presented by: Dr Dave Neudegg 
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Pulsed Cathodic Arc Thruster Mission Plans 

P R C Neumann and T Cullum 

Neumann Space Pty Ltd, 1/41 Wood Avenue, Brompton SA 5007, 
Australia 

 

Propulsion systems, and their respective delta-v budgets, are one 

of the key drivers for evaluating the feasibility of space activities.  
The low efficiency of chemical propulsion precludes its use in space 
tug operations, while the lifetime limitations and environmental 
requirements of Hall and Ion thrusters limits their applications as 
well.  This presentation will discuss these limitations and how they 
are addressed by the propulsion system under development at 

Neumann Space.  Further, there will be a discussion of top-level 

mission plans for commercial uses of near-Earth space and the 
exploration and utilisation of other solar system bodies. 

 

Presented by: Dr Patrick R C Neumann 
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Australian Space Activities: Past, Present and Plans for the 
Future 

P R C Neumann 
Neumann Space Pty Ltd, 1/41Wood Aveune, Brompton 5007 SA, 

Australia 

 

Australia has a long history of utilising space for a range of 
activities, including positioning, navigation and timing applications; 
hardware development; ground station operations; and 
downstream data processing.  While these activities are ongoing, a 
new range of opportunities has opened up recently with a number 
of commercial firms starting up in Australia.  The activities of these 

firms include all of the segments needed to support space activities 

domestically, and thus the future is bright for collaborative 
enterprises.  These collaborations look to include cooperation 
between businesses on matters of commercial interest as well as 
the more traditional partnerships between business, government 
and academia.  This presentation will put particular emphasis on 
the plans of a number of these enterprises, and their hopes for the 

future. 

 

Presented by: Dr Patrick R C Neumann 
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Ionospheric modelling to support ambiguity resolution for 
PPP-RTK 

German Olivares-Pulido 
CRC for Spatial Information 

Mike Terkdilsen 
Bureau of Meteorology - Space Weather Services 

Kirco Arsov 
Bureau of Meteorology - Space Weather Services 

 

PPP-RTK is integer ambiguity resolution enabled precise point 
positioning (PPP). PPP-RTK extends the PPP-concept by providing 

single-receiver users, along with the needed satellite orbit and 
clock models, information about satellite phase and code biases 
and the atmosphere. This information, when accurately provided, 
enables recovery of the integer nature of the user-ambiguities, 

thus enabling single-receiver ambiguity resolution and thereby 
reducing convergence times and improving positioning as 
compared to standard PPP. Uncertainty in the ionospheric signal 
delays is currently the main bottleneck for fast precise GNSS 
positioning. In this regard, the CRC for Spatial Information project 
1.21 is developing a high-resolution ionospheric model for the 
National Positioning Infrastructure (NPI) project that will take 

advantage of the current proliferation of new global and regional 

navigation satellite systems (GNSS). We will show that a 3D-
spatial tomographic ionospheric model based on B-splines is 
accurate enough to support the Continuously Operation Reference 
Stations (CORS) PPP-RTK network. Moreover, preliminary results 
show that with just one constellation (GPS) and a CORS of 23 

stations across NSW, the convergence time for a PPP-RTK end-
user is reduced three-fold. 

 

Presented by: Dr German Olivares-Pulido 
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A linear Vary-Chap ionospheric model for electron density 
extrapolation above the F2 peak 

German Olivares-Pulido 
CRC for Spatial Information, Australia 

Manuel Hernández-Pajares 
UPC-IonSAT research group, Technical University of Catalonia, 

Spain 

Miquel García-Hernández 
Rokubun, Castelldefels, Spain & UPC-IonSAT research group, 

Technical University of Catalonia, Spain 

Antonio Rius 

Insituto de Ciencias del Espacio (CSIC/IEEC), Bellaterra, Spain 

Ricardo Notarpietro 
EUMETSAT, Darmstadt, Germany 

Axel Von Engeln 
EUMETSAT, Darmstadt, Germany 

Angela Aragon-Angel 

Security and Migration, European Commission-Joint Research 
Centre, Ispra, Italy 

Alberto García-Rigo 

UPC-IonSAT research group, Technical University of Catalonia, 
Spain 

The new radio-occultation (RO) instrument on board the future 
EUMETSAT Polar System-Second Generation (EPS-SG) satellites, 
flying at a height of 820 km, is primarily focusing on neutral 
atmospheric profiling. It will also provide an opportunity for RO 

ionospheric sounding up to impact heights of 500 km. This will 
however leave a gap of about 320 km between the upmost profile 
sounding and the orbit altitude, which impedes the application of 
the direct inversion techniques to retrieve the electron density 
profile. To overcome this limitation, we have developed a new 

extrapolating method for the electron density: the Vary-Chap 
Extrapolation Technique (VCET). VCET is based on the hypothesis 

that the scale height depends linearly on the altitude above hmF2, 
in agreement with the observed temperature evolution in such 
range of heights. This allows the electron density profile 
extrapolation for impact heights above its peak height up to the 
satellite orbital height. VCET has been assessed with more than 
3700 complete electron density profiles (EDP) obtained by applying 

an updated Improved Abel Transform Inversion technique to dual-
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frequency GPS RO measurements. Such EDP data set includes four 
representative scenarios of FORMOSAT-3/COSMIC occultations in 
solar maximum and minimum conditions, and one in 

geomagnetically disturbed conditions. It is shown that VCET 
performs much better than other classical Chapman models, with 
60% of occultations showing relative extrapolation errors below 

20%, in contrast with conventional Chapman model extrapolation 
approaches with 10% or less of the profiles with relative error 
below 20%. 

 

Presented by: Dr German Olivares-Pulido 
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Possibility of microbial transport due to localized thermal 
convection near Mars rovers 

Siddharth Pandey 
UNSW Canberra 

 

This paper conducts a contamination risk scenario assessment and 

a survey of computational models for possible microbial/organic 
material transport via density driven flows near a rover on Mars. 
Forward and backward contamination are major hurdles for sample 
acquisition, caching and transport for Mars missions. Even in 
Mars’s rarefied atmosphere, thermal convection currents at a local 
scale could lift and transport exposed organic material and deposit 

on unwanted surfaces of the rover/lander system. One such 

example the paper discusses is the emerging drill bit post drilling 
operations at a much lower temperature after contact with icy soil, 
creating thermal currents. The study lists several such scenarios 
where a density driven wind force could potentially risk a sample 
acquisition mission with contamination concerns and the list of 
computational fluid dynamic models is presented that would be 

useful in modeling the transport of microbe sized or dust sized 
particles under the force of such winds. 

 

Presented by: Mr Siddharth Pandey 
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The Australian Bureau of Meteorology Space Weather 
Services 

Dr Murray L Parkinson 
Australian Bureau of Meteorology Space Weather Services 

 

This presentation will provide a brief introduction to the national 

context of Space Weather Services, its strategic road map, its 
research staff and strategy, and a summary of the current major 
R&D activities:  

•    Solar flare forecasting and solar energetic particle prediction  

•    CME arrival time, impact and the orientation of the 

interplanetary magnetic field vector  

•    The flow of geomagnetically induced currents in the Australian 

electricity grid  

•    GNSS ionospheric modelling for our National Positioning 
Infrastructure (NPI)  

•    The prediction of equatorial bubbles and radio frequency 
scintillation  

•    The prediction of ionospheric variability, including TIDs, for HF 

radio users  

 

 

Presented by: Dr Murray L Parkinson 
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Impact of Negative Air Ions on Cladosporium Spores and 
their Removal from Poultry Farms 

Dr. Subhash Pawar 
Physics Dept. A.C.S. College Palus 

 

Fungal spores are considered to be among the most important 

aeroallergens. The aim of this study is to understand aeroallergen 
like a ‘Cladosporium’ spores and to remove from the poultry farms. 
The Cladosporium spores and air ion concentration in the poultry 
farms are measured by a number of researchers separately. But 
no one has done any research on the effect of negative air ions on 
the Cladosporium spores in poultries. Therefore, this type of 

research is, carried out here for the first time. The fungi that 

produce spores and get airborne are called ‘aerospores ’. The 
Poultry house provides an environment in which these fungi can 
thrive. A special type of negative air ion generator has been 
designed and developed, which is capable enough to remove 
Cladosporium spores from the poultry farm. Tilak air sampler is 
used to collect biological particles such as Cladosporium spores. 

Here, we discovered that on an average 60.32% decline in 
Cladosporium spores is observed due to installation of negative air 
ion generator in the poultry farm. This technique will be useful in 
future to reduce all such disease transmissions caused by 
Cladosporium spores. Thus, the study is significant to reduce the 
risk factors from poultry business. 

 

Presented by: Dr. Subhash Pawar 
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An Overview of CSIRO’s Space Science Activities 

Dr Sarah Pearce 

CSIRO Astronomy and Space Science 

 

CSIRO is home to two of Australia’s national space facilities, the 
Australia Telescope National Facility and the Canberra Deep Space 

Communication Complex (CDSCC). CSIRO also has world-leading 
capabilities in earth observation data analytics and applications 
development, and is currently establishing several new initiatives 
to develop capability in relation to small satellite technology. This 
presentation will give an overview of CASS’s current role and 
capabilities, and provide an update on Australian involvement in 

the international Square Kilometre Array (SKA) radio-astronomy 

project, the status of the Australian SKA Pathfinder, current and 
future activities at CDSCC, CSIRO’s partnership on the DMTC High 
Altitude Sensor Systems Program, and other recent developments. 

 

Presented by: Dr Sarah Pearce 
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Using 2-hop OIS Measurements to Estimate Ionospheric 
Parameters 

L. Pederick and T. Harris 
Defence Science and Technology Group 

 
 

 

The Oblique Incidence Sounder (OIS) is an instrument which can 
provide a wealth of information on the state of the ionosphere. In 
typical usage, the first hop, i.e. the set of returns from radio waves 
that have been reflected by the ionosphere without any 

intervening reflection from the Earth’s surface, is used to infer the 
state of the ionosphere at the midpoint of the OIS path. However, 
a typical OIS sounding will contain additional multi-hop signals, 
such as second- and third-hop, from radio waves that have been 
reflected multiple times by the ionosphere and the Earth's surface 
before reaching the OIS receiver. Given other information about 

the ionosphere, it is possible to use the second-hop signals, to 
infer additional information about the state of the ionosphere. This 
presentation will detail DST's investigation into this technique and 
its possible applications. 

 

Presented by: Mr Lenard Pederick 
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Australia’s Earth Observation Capabilities in 2026:  Our 
National Strategies for Spatial and Earth Observation 

Stuart Phinn 
Earth Observation Australia, The University of Queensland 

 

Australia is in the midst of a step change in how it collects, 

processes, analyses and distributes geo-spatial data products and 
information services. This paper outlines one of the most critical 10 
year plans, developed from extensive national consultation,  which 
will transform Australia’s capabilities and industries in spatial and 
earth-observation information and analytics. The Australian Earth 
Observation Community Plan 2026 sets a pathway to ensure the 

Australian EO sector is at the leading edge of global transformation 

in EO, delivering the best possible outcomes for Australia’s future. 
The Plan delivers a unifying focus to motivate and guide the 
Australian EO community to take a coordinated set of actions that 
will advance Australia’s EO capability, while growing innovative 
partnerships across government, industry, and research and 
education to ensure Australia’s economy, governments, society 

and environments can be sustained and improved. The Plan 
outlines five priority areas for action to ensure it achieves the 
vision that ‘by 2026, the Australian EO Sector will develop and 
deliver high-quality EO information, infrastructure, and services 
that are used widely by government, industry, research and the 
community in Australia and internationally’: 

- Connection and Coordination — establishing a consistent 
vision within the Australian EO community, and delivering 
processes for internal coordination to ensure effective 
collaboration, resource use, and advocacy for EO in Australia and 
internationally. 

- Securing Australia’s Role in the International EO 
Community — Australia must be an essential component of the 
international EO capability, delivering benefits to the international 
community and securing our access to and involvement in 
international EO programmes. 

- Infrastructure and People — developing, supporting and 
sustaining a wealth of trained professionals and quality 
infrastructure to enable world-leading EO research, innovation and 
application development. 

- Access to EO Data and Services — ensuring all Australian 
EO producers and users can easily and reliably access the data and 
services they need. 
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- Generating Value — strengthening end-user engagement 
to enable delivery of high quality EO products and services suited 
to user needs, and supporting commercial development of EO 

applications. 

 

Presented by: Professor Stuart Phinn 
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A Study of Coronal Holes in Emission at Low Frequencies by 
the Murchison Widefield Array 

M. M. Rahman, Patrick I. Mccauley and Iver H. Cairns 
School of Physics, University of Sydney, Sydney, NSW 2006, 

Australia 

 

Abstract: We present low-frequency (80-240 MHz) observations of 
coronal holes made by the Murchison Widefield Array (MWA). 
Coronal holes are low-density regions in the inner solar corona, 
and they are expected to be dark structures across the MWA's 
bandwidth due to their low densities. In MWA observations, certain 
coronal holes do appear dark at higher frequencies near 240 MHz. 

This complies with expectations and with model predictions 

obtained from FORWARD, a toolkit used to compute the expected 
coronal emission based on input magnetic field, density, and 
thermodynamic models. But some coronal holes become brighter 
in low-frequency (80-145 MHz) MWA observations, which is 
inconsistent with model images obtained from FORWARD. We 
quantify this discrepancy between the model and the MWA 

observations as a function of frequency for multiple examples. 
Possible explanations include refraction of radio waves leading to 
ducting within low-density regions, as well as scattering by density 
inhomogeneities. These propagation effects can significantly 
change a source’s spatial extent, location, and brightness. Thus 
ducting and/or scattering 

processes may be helpful in explaining the dark-to-bright 
transition of the coronal holes from high to low radio frequencies. 
We will examine FORWARD predicted density contour profiles for 
the coronal holes to investigate the importance of refraction and/or 
scattering. MWA data will also be compared with extreme 
ultraviolet data to study the plasma properties (i.e. density, 

temperature, etc.) of coronal holes. 

Keywords: Sun-Coronal holes; Sun-Radio emission 

Presented by: Mr Md Mozibur Rahman 
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3D reconstruction of an asteroid shape using visual SLAM 
for autonomous navigation 

A. Rathinam and A. G. Demspter 
Australian Centre for Space Engineering Research, UNSW Syndey 

 

Exploration missions to small celestial bodies such as asteroids and 

comets have received significant interests in recent years. The 
dynamic environment around the small bodies is strongly 
perturbed and the major contributing factors are its weak 
gravitational force, irregular shape, spin rates and orbital 
perturbations. The proximity operations around an asteroid is a 
challenging task, because of the demanding accuracy to navigate 

the spacecraft. Research on autonomous on-board navigation 

techniques is gaining interest to improve the achievable accuracy 
of proximity operations and the vision based navigation is 
considered as a viable alternative. For a spacecraft to be truly 
autonomous, the knowledge of the asteroid’s shape, dynamic 
characteristics and a good estimate of its relative motion with 
respect to the asteroid is extremely important and this problem 

can be solved within a typical SLAM framework. This work presents 
the graph based SLAM approach to reconstruct the shape of the 
rotating asteroid using the distinct landmark features seen on the 
asteroid surface. These features are extracted from the images 
available from the spacecraft’s navigation camera and the factors 
of spacecraft’s motion, asteroid’s rotational motion, and landmarks 

measurements are considered to solve for the state estimate 

during every key frame. We also analyzed the impact of the 
number of landmarks visible and its distribution on the accuracy of 
the landmark mapping at every key frame. The simulations were 
carried out using generated data and the results suggest that the 
proposed approach can reconstruct the shape of the asteroid and 
estimate the unknown parameters. 

 

Presented by: Arunkumar Rathinam 
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Is central Australia the best terrestrial analogue for Mars 

surface processes? 

Patrice F. Rey and Kurt Steffens 
Earthbyte Research Group, School of Geosciences, The University 

of Sydney 

 

The surfaces of central Australia and Mars share a remarkable 
number of characteristics. Both are largely covered by sedimentary 
volcaniclastic rocks derived from the erosion of basalts. The lack of 
significant amounts of carbonate at the surface of Mars has been 

noted, and - remarkably - carbonate is also missing in central 
Australia, a surprising feature given that the stratigraphy of central 
Australia developed in a shallow sea environment. After being 
flooded, both the surface of central Australia and the surface of 
Mars went through a major and final period of dehydration. 
Secondary mineralogical assemblages including amorphous silica, 

kaolinite, smectite, jarosite, ferrihydrite, goethite and gypsum 
have been described in the weathering profiles of both central 
Australia and Mars. The reddish colour of both Mars and central 
Australia suggests that the release of iron oxides during oxidative 
weathering played an important role during and after the 
dehydration of their respective surfaces.  Indeed, geochemical 
modelling shows that – in the absence of carbonate - the 

secondary minerals mentioned above can be obtained through 
aqueous oxidative acidic weathering of basaltic lithologies. The 
dehydration of the Mars’ surface sometime during the Hesperian 
(ca 3.7 to 2 Ga) and the dehydration of the surface of central 
Australia 100 to 95 myr ago has been proposed as one of the main 
drivers for the acidic oxidative weathering of their respective 
surfaces. If this hypothesis were correct, then central Australia 

would be one of the best terrestrial analogues of the Martian 
surface. 

 

Presented by: Dr Patrice F. Rey 
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As human spaceflight capability progresses and future missions 
become more ambitious, the lunar surface continues to be referred 
to as a site for future human habitation. Development of a manned 

base on the moon will require a strong set of specifications, 
including an understanding of power requirements to shape the 
nominal design of the base power system. This paper reviews 
existing literature in the area of lunar base power requirements, 

examining literature which directly attempts to determine power 
requirements, but also literature which builds on existing 
estimates. The results are that predicted power requirement 
estimates for a small lunar bases vary widely from 1 kW to 100 
kW, with estimates of over 1 MW for large, commercial bases. This 
highlights the need for a more unified, rigorous method of power 
requirement estimation. 

 

Presented by: Lachlan Richter 
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Prediction and Testing of Type II Radio Emission, White 
Light Images, and CME Properties from the Sun to Earth 

Joachim Schmidt 
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Bart van der Holst 
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Accurate prediction of CME propagation and properties is vital for 
prediction of space weather at Earth. Type II solar radio emission 

is well correlated with CMEs and is an important diagnostic for the 
properties of the CMEs and the coronal and interplanetary plasma. 
Accordingly we have investigated the detailed properties of a CME 
event on 29 November to 1 December 2013, observed with the 
STEREO and Wind spacecraft, which was accompanied by strong 
intermittent type II radio emission from about 10 solar radii to 1 

AU. We simulate the CME and plasma with the BATS-R-US code, 
set up carefully using relevant data, and then use a kinetic theory 
to predict the radio emission from the properties and location of 

the CME-driven shock. The predicted intensities, frequencies, and 
timing of the radio emission agree very well with the observations. 
White light predictions for the CME also agree very well with the 
observations, both in position (including shape) and relative 

brightness. Crucially, we show that the CME arrival is predicted 
within much better than an hour and the predicted velocity, 
magnetic field, density, and temperature agree very closely with 
the observations for over 60 hours before and during the CME's 
passage past the Earth. In particular the Bz component and solar 
wind speed, vital for prediction of space weather, are very well 
predicted in magnitude and time. This proves that for this event at 

least we can closely simulate the changing shape and magnetic 

field parameters of the outward travelling CME, which determine 
both the radio emission excited by the CME-driven shock and also 
at least some of the important external parameters for space 
weather prediction. This state can then be used to start space 
weather predictions. We will also discuss the time-varying shape of 

the CME-driven shock for this event. 
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Mapping and monitoring the influence of heat waves onto 
urban heat island effect using remote sensing and GIS data 

A Case Study Sydney, Australia 

Paras Sidiqui and Alfredo Huete 

University of Technology Sydney 

 

Urban areas affect the local environment by altering surface 
albedo, runoff, and the surface energy balance. Such changes give 
birth to urban heat island effect in the heart of cities where urban 
areas become hot than nearby rural areas. In the context of 
climate change, the elevated urban temperature may thus modify 
heat waves in the metropolitan areas during summer, and thus 

affect the adaptive capacity of urban populations to respond to 

extreme heat.  

In this paper, we are presenting case study of Sydney, in 
Australia. The objective of this paper is to present an innovative 
study of investigating the heat wave event in the city environment 

and its impacts on urban heat island effect using modern satellite 
data of Himawari-8 for temperature measurements. The Himawari-
8 offers 144 observations per day for Australian region with 10 min 
temporal and 2 Km spatial resolution.  The synthetic datasets are 
explored for monitoring of urban heat island in the urban region by 
extracting key diurnal temperature cycle parameters.  

We found that the maximal differences in urban/rural LST occurred 
around 1:00 to 5:00 p.m. Furthermore, during the heat wave the 
temperature in urban areas were 5 – 6 oC and in rural areas 2 – 3 
oC higher than normal days.  Furthermore, we were able to 
analyse the duration of heat wave, which showed that the 

temperature remained worse for 4 – 5 hours during the day in 
urban zones whereas in rural zones it’s length was shorter. For 
further analysis, the data sets were also compared with MODIS 
and Landsat data values, which showed a good correlation with 
Himawari-8 BT data.  

It is crucial to analyse, monitor and map the SUHI patterns in 

urban environments and its behaviour during heat wave event to 
understand our urban environments for better planning of cities.  

Presented by: Ms Paras Sidiqui 
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Simulating Delay Doppler Maps of GNSS Signals Reflected  
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A properly designed reciever can detect Global Navigation Satellite 
System (GNSS) signals that are reflected off the Earth’s surface for 
remote sensing, this is GNSS Reflectometry (GNSS-R). A GNSS-R 

receiver is capable of detecting diffusely scattered signals off the 
ocean surface allowing sea state estimation. Simulations of these 
scattered signals can aid in the development of new inversion 
methods and can also be used to validate GNSS-R systems. In this 
paper, we present a GNSS-R simulator capable of simulating Delay 
Doppler Maps of signals scattered off the ocean surface. Then we 

validate the simulator using a large data set collected by 
TechDemoSat-1 and finally investigate the limitations of the 
models utilized by the simulator. 

 

Presented by: Mr Benjamin John Southwell 
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Australian Centre for Space Engineering Research (ACSER),  
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The UNSW-EC0 Cubesat is a nanosatellite project designed and 
developed at the Australian University of New South Wales Sydney 
team of staff, students and volunteers. It is part of the QB50 

constellation of cubesats (funded by the European Union FP7) 
designed to carry out in-situ measurements of the largely 
uncharacterised region of earth's lower atmosphere. UNSW 
payloads developed fully in-house will explore survivability and 
self-recoverability of recent generation commercial hardware in 
harsh space environment and a customisable GPS/GNSS payload 

that can scan the surface of the earth using broadcasted 
GPS/GNSS signals.  

UNSW-EC0 was inserted into orbit in May 2017 and it is currently 
operational in space. The authors will describe the lessons learnt in 
the initial operations of the cubesat, the commissioning process 

and some preliminary results from its onboard sensors.  

 

Presented by: Mr Ben Southwell 
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The Neptune Trojans are a population of small bodies that librate 
around the L4 and L5 Lagrange points of Neptune’s orbit. Shortly 
after the discovery of the first such object, 2001 QR322, 
simulations suggested that that body moved on a dynamically 
stable orbit. Following this, further discoveries were generally 

assumed to also be stable. 

In recent years, the situation has proved to be more complicated 
than previously thought. Two of Neptune’s Trojans have been 

found to exhibit orbital instability on Gyr timescales, with another 
being revealed as a temporarily captured interloper. 

Here, we present the results of detailed dynamical simulations of 
the orbital evolution of ten of the known Neptunian Trojans, 
examining the influence of their initial orbital semi-major axes and 
eccentricities on their stability.  

Our results reveal the importance of considering the orbital 
stability of newly discovered objects on a case-by-case basis, with 
some members showing highly unstable behaviour, whilst others 
seem likely to be primordial in nature. 

 

Presented by: Jack Soutter 
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Proposal of 2.4 and 5.8 GHz Spatial Reuse for Small 
Satellites in LEO 

D. Stevens 
University of New South Wales - Canberra 

C. Benson 
University of New South Wales - Canberra 

Small and micro-satellites have been growing in popularity over 
recent years and more than 1200 currently reside in Low Earth 
Orbit (LEO). Due to their relative low cost from conception to 
deployment, LEO small and micro-satellites are now more 
accessible than ever with the corporate and government sectors 
anticipating massive growth in small satellite constellations in the 

near future. Small satellite operators are providing services such 

as cheap planetary imaging, atmospheric analysis, search and 
rescue functions and public research platforms. The benefit to 
society grows each year however these satellites are incompatible 
with the current regulatory framework and the International 
Telecommunications Union (ITU) is yet to provide regulatory 
guidance for these small LEO satellites.  

This problem is highlighted in agenda item 1.7 of the World Radio 
Conference in 2019 (WRC-19) where research is requested into 
additional allocations due to small satellites operating under an 
“Experimental Basis” in heavily populated bands. This paper 
explores the viability of using the 2.4 GHz and 5.8 GHz Industrial, 

Scientific and Medical (ISM) bands utilising Spatial Reuse for 
interference mitigation in lieu of Frequency, Time or Code Division 
Multiple Access Techniques. These bands, in conjunction with the 
very high Spatial Reuse which we show to be available, provide 
large bandwidths and high data rates to support a wide range of 
applications. Ground stations with narrow beam widths are shown 
to generate excellent spatial isolation of satellites with low 

probability of signal collision. To model this probability of signal 
collision accurately, the current satellite distribution and density 
relative to geographical locations is detailed in depth. This 
information provides guidance to decision makers on the predicted 
reliability of satellite transmissions based on ground station 

Latitude, satellite altitude and future global satellite density, with 

the conclusion that a very large number of active satellites can be 
supported at exactly the same frequency. Finally, a link in these 
bands is modelled and implemented on Software Defined Radios 
(SDR) to show the feasibility of the proposal with on-orbit flight 
testing planned for early 2018. 

Presented by: Mr Daniel Stevens 
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CUBOT: Design of a CubeSat Based Robot for Co-orbiting 
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In this paper we present a robotic arm design based on the 
CubeSat. Human spaceflight missions, like the International Space 

Station, sometimes, need the astronauts to walk out to carry out 
maintenance jobs. This activity may present high risks to the 
health and life of the astronauts. A robot is designed at the School 
of Aerospace, Mechanical and Mechatronic Engineering, University 

of Sydney. The so-called CUBOT will co-orbit around large 
spacecraft to replace the astronauts for tasks like inspection and 
maintenance. We will present the first results of the mechanical 
design and dynamic analysis of the CUBOT. 

 

Presented by: Mr. Tao Sun 
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Presented by: The Swinburne-Haileybury International Space 
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We present a detailed comparison between the accelerating solar 

wind model, observational data, and outputs of the Block-
Adaptive-Tree-Solarwind-Roe-Upwind-Scheme (BATS-R-US) 
simulation code in the solar equatorial plane for the solar rotation 
period from November 21 to December 17, 2013. The analytic 

model’s predictions are driven using Wind spacecraft data. Long 
run time and higher order initial grid refinement help the 
simulation to achieve a relaxed condition for the solar wind 
variables with better agreement 

between observations and data-driven predictions. The current 
version of the BATS-R-US simulation code includes two different 
numerical models, treating the solar corona (SC) and the inner 

heliosphere (IH) separately. Simulated variables from the IH 
module agree rather well with analytic predictions in comparison 
with SC module’s outputs. Overall, analytic predictions for radial 
and azimuthal magnetic field components have much better 

agreement with the simulated plasma quantities than the number 
density, 

velocities, and temperature. The simulation outputs do show the 
existence of spiral structures in the magnetohydrodynamical 
variables, but the analytic results predict more structures than 

exist in the simulation results. The data-driven solar wind model 
interprets the non-radial intrinsic velocities and magnetic fields in 

term of convective cell motions on the photosphere whereas the 
simulation does not include convective cells in the numerical 
model. Radial profiles of the plasma quantities along a plasma 
fluxtube show gross agreement with the analytic radial profiles. 

 

Presented by: Dr. Samira Tasnim 
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Twinkle is a satellite mission designed to study exoplanetary 

atmospheres. This cost-effective spacecraft is being constructed on 
a short timescale and is planned for launch in 2020. It uses an 
existing platform designed by Surrey Satellite Technology Ltd. and 
instrumentation built by a consortium of UK institutes. Twinkle will 
carry a 45cm telescope with two instruments (visible and near-IR 
spectrographs) and will follow a sun-synchronous low-Earth polar 

orbit.  

Twinkle’s science cases include observations of exoplanets and of 

solar system objects such as asteroids, comets and moons. Its 
design will enable analysis of the chemical composition and 
weather of over 100 exoplanets in the Milky Way, including super-

Earths, Neptunes, sub-Neptunes and gas giants. Some of the 
target planets orbit stars similar to our Sun and some orbit cooler 
red-dwarfs. For the largest planets orbiting bright stars, Twinkle 
will even be able to produce maps of clouds and temperature.  

Twinkle will make world-leading scientific data available for access 
to researchers and schoolchildren around the world. Outreach and 
education are core elements of Twinkle which have been 
embedded in the mission programme since its foundation; 

EduTwinkle aims to foster links between space exploration and 
schools, increase girls’ uptake of STEM subjects and to widen 
participation in universities from under-represented communities. 

To date, EduTwinkle has established a robust research programme 
in the UK linking schoolchildren to academics to jointly create 
peer-reviewed publications. In parallel, workshops, teaching 
resources and teacher training activities for primary and secondary 
schools have also been developed. By the time Twinkle launches, 
EduTwinkle will have designed resources to be directly included in 
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school curricula. Our team plans to extend EduTwinkle’s current 
projects abroad and to develop new projects in collaboration with 
international partners – Australia is the perfect place to start. For 

more information on EduTwinkle please visit our website: 
www.twinkle-spacemission.co.uk/edutwinkle 

 

Presented by: Dr Marcell Tessenyi 
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OMEGA Farm Project 
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The world is already facing shortage of vital resources in part due 
to climate change and in the future it will only get worse. People 
are now looking for solutions and finding ways to more efficiently 
use what we currently consider wastes as they are among the 

most promising resources. This idea is particularly relevant to 
farmers who already use manure from their livestock as fertilizer 
and for making biogas—we think they can do more.  

The OMEGA (Operational Marinas for Economic Growth and 

Abundance) Farm Project proposes to use ponds on farms to 
create a link between animal manure and energy, feed/food, and 
clean water to improve the overall efficiency and economics of 
animal farming. It works by dispersing manure from pigs, cows, or 
chickens in water to make a nutrient-rich liquid and a carbon-rich 
sludge. The liquid is clarified by electrocoagulation (EC) to ensure 
transmissivity to sunlight and used to cultivate fast-growing 

microalgae in photobioreactors (PBRs) floating in a nearby pond. 

The sludge is used for biogas and CO2 production in anaerobic 
digesters (AD) on land or in the pond. The biogas produced in the 
AD is used for heat, electricity, and CO2 that contribute to algae 
growth.  The algae biomass is feed for the livestock on the farm or 
for caged fish grown in the pond.  The algae and fish wastewater is 

processed by filtration and reverse osmosis to provide water for 
the livestock, while the retentate from the water purification is 
cycled back to the PBRs or to the AD. Water-cooled solar panels 
and wind turbines provide additional energy as heat and electricity.  

Our experiments and calculations done during the internship 

support the feasibility of the OMEGA Farm concept. We measured 

nutrients (NH3/PO4) in the extracted liquid and calculated the 
amount of CO2 produced in the AD plus combustion of biogas. Our 
results suggest the OMEGA Farm Project will help close loops 
between waste, food, water, and energy, which should improve 
the overall economics of animal farms.  

Presented by: Thomas Touma 
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The SkyHopper Space Telescope is a proposed 12U CubeSat 
mission for pioneering near-infrared (0.8-1.7 micron) space 
observations to detect potentially habitable Earth-size exoplanets 

orbiting around cool dwarfs, and Gamma Ray Bursts afterglows 
originating at the edge of the observable Universe. SkyHopper is 
one of the first proposals for exploiting CubeSats as astronomical 
observatories, and its innovative nature lies in the use of an agile 

but highly stable spacecraft, equipped with a 200 cm^2 aperture 
telescope and state-of-the-art active cooling for its infrared 
detector. In this talk, I will present a brief overview of the project, 
focusing in particular on the results from the spacecraft's 
preliminary concept design to illustrate how advances in CubeSat 
technology are allowing us to meet ambitious mission science 
requirements. 

 

Presented by: Dr Michele Trenti 
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Jupiter, the Solar system’s largest planet, is accompanied by a 
retinue of satellites, ranging in size from moonlets to planet size 
bodies. The regular satellites of the Jovian have accompanied the 

giant planet since the birth of the Solar system. So far only short-
term studies of Jupiter’s extensive satellite system were 
conducted. It seems, no simulation has exceeded a timeframe of 
105 years. Previous work was mainly focussed on the Galilean 
moons and the hypothesis of the orbital longevity of the satellite 
system has never previously been tested. Thus, we explore the 

long-term orbital evolution of the regular Jovian satellites using 
numerical modelling with the REBOUND N-body integrator code to 
assess the potential for significant orbital changes on timescales of 

tens to hundreds of millions of years. The first phase of this project 
is to determine the stability of the regular satellites including the 
Galilean moons. As a result of rather gradual tidal dissipation over 
a long-time period that has changed their orbital semi-major axes, 

Io, Europa, and Ganymede are now in an orbital Laplace resonance 
(1:2:4). So far, our simulation indicates this resonance will have a 
stabilising effect on the orbits of the Galilean Moons over long 
time-spans. In the second phase, we will extend the simulation to 
the whole satellite system of the Jovian, including all known 
irregular satellites. The results to date indicate that the regular 
part of Jovian satellite system and particularly the Galilean moons 

are characterised by an extremely stable orbital configuration. In 

conclusion, we find a thermally stable environment for the Galilean 
moons to within one part in 100,000 in energy input into any 
subsurface oceans present over timescales of at least tens of 
millions of years. 

 

Presented by: Christopher C.E. Tylor 
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The Defence Science and Technology (DST) Group performs 
airglow experiments at wavelengths of 557.7 nm, 630.0 nm, 777.4 
nm, 589.3 nm, and 572.4 nm in support of the Jindalee 
Operational Radar Network (JORN): a network of three High 
Frequency (HF) Over the Horizon Radars located at Longreach, 

Laverton and Alice Springs which monitor the Northern Australian 
coastline.  

This paper presents the results of airglow, weather and sky quality 
measurements taken over DST Edinburgh in South Australia from 

March 2012 to December 2016. It looks at how summary plots, 
created nightly from airglow and environmental sensor data, allow 
quick look detection of various ionospheric phenomena such as 
mesospheric bores, ripples and travelling ionospheric disturbances 
(TIDs). Along with airglow videos and weather information, these 
summary plots form part of the new publically available DST 
airglow database. 

The paper also discusses DST Group’s new airglow/HF 
experimental facility recently established at the Murray Bridge 
Training Area (MUTA), some 70 km from DST Edinburgh and 
explores preliminary findings.  

 

 

Presented by: Dr Anne Unewisse 
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The Bureau of Meteorology’s Space Weather Services (SWS) has 
archived more than 2130GB of space weather data recorded at 
stations maintained by the Bureau of Meteorology’s Space Weather 
Networks (SWN). All real time data files are recorded locally and 
transferred to SWS head office in Sydney. SWS forecasters use 
this real time data to issue space weather reports and make 

forecasts. Themajority of this data is automatically archived into 

the SWS World Data Centre (WDC). A copy of the files is replicated 
at the Bureau of Meteorology’s Data Centre located in Melbourne, 
which serves datato the SWS website for online plotting and FTP 
download. Most of the SWS space weather datasets are stored in 
text, binary or image file formats instead of using a relational 
database. 

ASWS (Australian Space Weather Services) has been registered as 
a unique Naming Authority with Space Physics Archive Search and 
Extract (SPASE) consortium. 149 XML metadata files of eight 
datasets, 57 instruments and 33 observatories of the ASWS have 
been published with SPASE registry explorer using GitHub, which is 

a web-based Git or version control repository and internet hosting 
service. ASWS metadata files with SPASE are available at 
http://spase-group.org/registry/explorer/.  

In addition to SWS storing a copy of its archived data at the 

Bureau’s Data Centre, the Bureau’s Data Catalogue also requires 
SWS to provide space weather metadata following the metadata 
standard adopted by the Bureau of Meteorology. The standard is 
AS/NZS ISO 19115.1:2015 − geographic information. The 
Bureau’s Data Catalogue has developed an online metadata editor 
and template. Currently, nine SWS space weather datasets have 
had metadata created online within the Bureau’s Data Catalogue 

website.  INAG, the Ionosonde Network Advisory Group, Bulletin is 
hosted by the SWS World Data Centre. A new issue has been 
published at http://www.sws.bom.gov.au/IPSHosted/INAG/. It 
includes INAG Newsletters, Ionosonde, Research Papers, Videos 
and News sections. 

Presented by: Mr Kehe Wang 
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The ionosphere is often represented as a boundary between the 
neutral atmosphere and space.  The ionosphere electron density 
responds to space weather in different ways.  Much progress has 
been made in understanding space weather dynamics in the 

ionosphere and in using this knowledge to infer energetic 
processes further out into space. 

The Super Dual Auroral Radar Network (SuperDARN) is an 
international collaboration that spans the northern and southern 

auroral latitudes with high frequency (HF; 3-30MHz) coherent 
scatter radars, designed for ionospheric research.  These radars 
detect backscatter from field aligned, decametre scale 
irregularities in the ionosphere and from the ground. The Doppler 
velocity, signal to noise ratio and spectral width parameters 
derived from the backscattered signals provide complimentary 
information on the response of the ionosphere to near-Earth space 

energetics. This talk will provide a guided tour of SuperDARN 

hardware and data, important advances and results and current 
research directions with an emphasis on space weather 
applications. 

 

 

Presented by: Prof Colin Waters 
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With recent advances in our understanding of celestial bodies that 

travel near Earth it has become clear that asteroids and comets 
are well within our reach to use for the harvesting of resources.  
These resources would be used both on Earth, and in orbit around 
our planet.  There is also the potential for asteroids and comets to 
provide the off-Earth fuel and launching stations required for true 
deep space exploration.  Resources of interest include water for 

use as fuel in space (including potential use for commercial and 

government satellites in Earth orbit) and precious metals and 
minerals. 

A range of facilities are currently in place to view near-Earth 
objects and the majority of these take images that provide a 

snapshot of an instant of the asteroid or comet’s brightness and 
position.  New telescopes coming online over the next couple of 
years will result in a vast increase in the number of known near-
Earth objects.  This dramatic increase in the knowledge of location 
and orbital path of these bodies leads to a need for a vast amount 
of follow up research to allow for a complete understanding of the 
commercial feasibility of mining targeted asteroids and comets. 

This follow-up work can be completed using a range of methods 
which would be designed specifically for the task at hand.  Here we 
propose one such method which comprises of a reasonably low 
cost global telescope network allowing for long term imaging of the 

asteroids and comets of interest.  The proposed system would 
provide access for scientific research while also accommodating 
the needs of commercial customers who are seeking to venture 
into the asteroid mining industry. 

 

 

Presented by: John Weir 
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Super Earths, planets between 5-10 Earth masses, are the most 

common types of planets known, yet are completely absent from 
our Solar system. 

As a result, their detailed properties, compositions, and formation 
mechanisms are poorly understood.  NASA's Transiting Exoplanet 

Survey Satellite (TESS) will identify hundreds of Super-Earths 
orbiting bright stars, for the first time allowing in-depth 
characterisation of these planets.  At the University of Southern 
Queensland, we are host to the 

MINERVA-Australis project, dedicated wholly to the follow-up 

characterisation and mass measurement of TESS planets.  We give 
an  update on the status of MINERVA-Australis and our expected 
performance. 

We also present results from the fully operational Northern 

MINERVA array, with the primary mission of discovering rocky 
planets orbiting 80 nearby bright stars. 

Presented by: A/Prof Rob Wittenmyer 
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We report an analysis of the neutral mesosphere density response 
to geomagnetic activity from January 2016 to February 2017 over 

Antarctica. Neutral mesospheric densities from 85 to 95 km are 
derived using data from the Davis meteor radar (68.5°S, 77.9°E) 
and the Microwave Limb Sounder on the Aura satellite. Spectral 
and Morlet wavelet analyses indicate that a prominent oscillation 
with a periodicity of 13.5 days is observed in the mesospheric 
density during the declining phase of solar cycle 24 and is 
associated with variations in solar wind high-speed streams and 

recurrent geomagnetic activity. The periodic oscillation in density 
shows a strong anticorrelation with periodic changes in the auroral 
electrojet index. These results indicate that a significant decrease 
in neutral mesospheric density as the geomagnetic activity 
enhances. 

 

Presented by: Mr Wen Yi 


