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Preface to the Proceedings

A large number of the presenters at the conference later submitted completed written papers which

form the basis of this Conference Proceedings.

All papers published in these proceedings have been subject to a peer review process whereby a
scholarly judgement by suitable individuals endorsed by the Program Committee determined if

the paper was suitable to be published. All papers not rejected were revised until deemed suitable.
Responsibility for the content of each paper lies with its author(s). The publisher also retains copyright

over the text. Papers appear in the Conference Proceedings with the permission of the authors.

The Editors would like to give special thanks to the Program Committee and those scholars who
participated in the peer review process:

Amit Acharyya, John Auld, Daniel Bayliss, James Bennett, James Biggs, Mark Blair, Rod Boswell, Melrose
Brown, Brad Carter, Jon Clarke, Daniel Cotton, Andrew Dempster, Con Doolan, Lisa Fogarty, Alan Forghani,
Brian Fraser, John Fryer, Yue Gao, Eamon Glennon, Marion Grange, Jose Guivant, Duane Hamacher, Alex
Held, Jonathan Horner, Michael Ireland, Trevor Ireland, Michael Jokic, Fred Jourdan, John Kennewell, Elliot
Koch, Phil Lubin, Jonathan Marshall, Steve Martin, David Mee, Fred Menk, Frank Mills, Harvey Mitchell,
Neil Mudford, Andrew Neely, Marc Norman, Sean O’Byrne, Hideaki Ogawa, John Olsen, Craig O’Neill,
Simon O’Toole, John Page, Birenda Pandey, Tim Payne, Rob Pidgeon, Gordon Pike, Stuart Ryder, Richard
Samuel, Jizhang Sang, Daniel Shaddock, Nagaraj C. Shivaramaiah, Duncan Steel, Leon Stepan, Ross Taylor,
Matthew Tetlow, Tanya Vladimirova, Carl Wang, Colin Waters, Vincent Wheatley, Rob Wittenmeyer and
Xaoifeng Wu.

Finally we would like to thank our sponsors (the Space Policy Unit of DIISR and Engineers Australia)
for their support in funding student participation and the Organising Committee and Program
comittee for giving generously of their time and efforts. We trust that you will find the 2011

Conference Proceedings enjoyable and informative.

Wayne Short and Iver Cairns
Editors, 11ASSC Conference Proceedings, May 2012
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Conference Background

The Australian Space Science Conference (ASSC) is the focus of scientific cooperation and discussion
in Australia on research relating to space. It is a peer reviewed forum for space scientists, engineers,

educators, and workers in Industry and Government.

The conference is of relevance to a very broad cross section of the space community, and therefore
generates an enlightening and timely exchange of ideas and perspectives. The scope of the conference
covers fundamental and applied research that that can be done from space and space-based platforms,

and includes the following:

. Space science, including space and atmospheric physics, remote sensing from space, planetary
sciences, astrobiology and life sciences, and space-based astronomy and astrophysics

. Space engineering, including communications, navigation, space operations, propulsion and
spacecraft design, testing, and implmentation

. Space industry

o Government, International relations and law

o Education and outreach

The 11th ASSC was held at Australian National University in Canberra from September 26 to 29,
2011. The Conference was opened by the Minister for Innovation, Industry, Science, and Research,
Senator the Honourable Kim Carr (Labor, Victoria). During his speech the Minister announced for
the first time the principles for the new National Space Industry Policy. The Minister’s speech was
followed by invited talks from Dr Craig Smith (EOS Systems, holder of an Australian Space Research
program grant) and by Professor Michael Tobar (University of Western Australia).

The conference included a comprehensive program of plenary talks and special sessions on the national
context for space (including papers on the new Roadmap for the National Research Infrastructure,

the new Australian Space Industry Association, and the status and implementation of the 2010
Decadal Plan for Australian Space Science), the foci and programs of Australian Government units
with interests in space, and detailed descriptions and progress reports of research funded by the
Australian Space Research Program. In addition, the program contained a special student session, with
a strong preponderance of projects involving the Australian Space Research Institute. The program

also ontained multiple sessions of invited and contributed presentations, both oral and poster, on
Hypersonics, Planetary Science, Remote Sensing and Geodesy, Space Capabilities / Education /

Hazards, Space Physics, and Space Technology.
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Appendix A has a copy of all abstracts accepted for presentation at the conference.

The 11th ASSC was organised by the National Space Society of Australia (NSSA) and the Academy
of Sciences National Committee for Space Science (NCSS). The Australian Space Research Institute
(ASRI) also helped significantly with organising abstract submissions. The 2011 conference was held
in conjunction with an Italy-Australia Space Science Symposium which which was held held on day 3

and allowed researchers from both Italy and Australia to discuss future collaborative efforts.

A call for papers was issued in March 2011 and researchers were invited to submit abstracts for
presentation at the conference. Following the conference itself, a call for written papers was issued
in October 2011: this invited presenters to submit a formal written paper for this Proceedings that

covered their abstracts.
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Welcome to the 11* Australian Space Science Conference

and to the Australian National University in Canberra! This will be the fifth ASSC jointly sponsored
and organised by the National Committee for Space Science (NCSS) and the National Space
Society of Australia (NSSA). The ASSC 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 conference was opened by Senator Kim Carr, the Minster for Industry, Innovation, Science and
Research. The Vice-Chancellor of the ANU, Professor lan Young, was in attendance to welcome
and introduce the minister. The Italy - Australia Space Science Symposium was held on Day 3 of

the conference.

This year we are working again with the Australian Space Research Institute (ASRI). We will also
hear more about the successful projects from the last two rounds of the “Australian Space Research

Program” (ASRP) — an initiative managed by the Space Policy Unit.

We look forward to an excellent meeting!

Iver Cairns Wayne Short
Co Chair ASSC 2011 Co Chair ASSC 2011
Chair, NCSS President, NSSA
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Daniel Shaddock

D.A. Shaddock, P.
Tregoning, D.E.
McClelland, D.M.R.
Wuchenich, A.J. Sutton,
A.Stochino, C.M. Mow-
Lowry, J. Miller, S.P.
Francis, S. McClusky, E.-
K. Potter, N. Darbeheshti,
M. Blundell, C. Smith, ]J.
Burke, S. Dligatch, K.L.
Green, J.A. Seckold, B.F.
Oreb, M.B. Gray, M.T.L.
Hsu, R.B. Warrington, K.
McKenzie, G. de Vine, R.E.
Spero, W.M Folkner, W.M
Klipstein, M. Watkins, B.S.
Sheard, C. Mahrdt, G.H.
Heinzel, K. Danzman

The GRACE Follow-on Mission

Elyse Schinella

Elyse Schinella, Craig
O’Neill

Constraining weathering processes on Venus from
particle size distributions and Magellan Synthetic
Aperture Radar (SAR)

Murray Sciffer

Murray Sciffer, Colin
Waters

Estimating ULF wave equatorial electric fields from
ground magnetic field measurements

Amrat Srisajjalertwaja

Amrat Srisajjalertwaja,
Pariwat

AUSROC Nano stage one engine cooling system

Paolo Sossi

Paolo Sossi, Oliver Nebel

Metal - Silicate Fractionation of Iron Isotopes in
Chondritic Meteorites

Duncan Steel

Duncan Steel

Space Debris: Quantifying and Mitigating the Impact
Hazard

Duncan Steel

Duncan Steel

A hypothesis for Mercury’s high metal content

Graham Steward

Graham Steward

Automatic Recognition of Complex Magnetic Regions
on the Sun in GONG Magnetogram Images and
Prediction of Flares: Techniques for the Flare Warning
Program Flarecast

Jiraporn
Thongcharoenpunporn

Jiraporn
Thongcharoenpunporn

AUSROC Nano Stagel Propulsion Sub-system
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Luiten, E. N. lvanov, J. G.
Hartnett, W. Featherstone,
P. Teunissen, C. Vale, B.
Hall, R. B. Warrington, P.
Fisk

Name of Names of all authors | Title
Presenter
Mike Tobar M. E. Tobar, A. N. Australian contributions to the Atomic Clock

Ensemble in Space Mission

Steven Tsitas

Steven Tsitas, Robert
Middleton, Andrew
Dempster, Chris Rizos

GARADA SAR Formation Flying Low Cost L-Band
Satellite Constellation

Tzu-Pang Tseng

Tzu-Pang Tseng,Kefei
Zhang, Jizhang Sang

Precise orbit determination of low earth orbiters:
analysis of orbit errors and quality assessment of
receiver oscillators

Angelo Villarosa

Angelo Villarosa, Aubrey
Keller

Aerodynamic Analysis of AusROC Nano using CFD
and Wind Tunnel Testing

Tanya Vladimirova

Tanya Vladimirova

Microelectronics Design and Embedded Systems for
Small Satellites

Tanya Vladimirova

Tanya Vladimirova,

Nigel P. Bannister, John
Fothergill, George W.
Fraser, Mark Lester,
Darren Wright, Michael J.
Pont, David J. Barnhart

CubeSat Mission for Space Weather Monitoring

Mike Wheatland

Mike Wheatland, Stuart
Gilchrist, Pat Noble, Paul
Cally, Alina Donea, Aimee
Norton

Solar flares, active regions, and associated Australian
research

Pariwat
Witthawatpongtorn

Pariwat
Witthawatpongtorn and
Amrat Srisajjalertwaja

Stage 1 Engine Regenerative Cooling Design of
AUSROC Nano

Nicolle Zellner

Nicolle Zellner

Impacts on the Moon: Understanding the Record of
Lunar Impact Glasses

Kefei Zhang

Kefei Zhang

The Australian Space Research Program Project -
Platform Technologies for Space Atmosphere and
Climate
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Iver H. Cairns, Peter A. Robinson

Iver Cairns Vasili V. Lobzin, Iver H. Cairns, Solar cycle variations of the occurrence of
and Peter A. Robinson coronal type lll radio bursts and a new solar
activity index
Iver Cairns Hagen Schulte in den Baeumen, | Nonzero azimuthal magnetic fields at the

solar source surface: Extraction, model,
and implications

Brett Carter

B. A. Carter, T. A. Kane, A. C.
Kellerman, R. Norman, C. Wang,
Y. Li and K. Zhang

The ionospheric variability leading up to
the Japanese Tohoku earthquake

Robert T. Duffin

Robert T. Duffin, Iver H. Cairns,
Vasily Lobzin, Steven J. Tingay

MWA Solar Data Access Tools and New
Analysis of Type Ill Solar Radio Bursts from
MWA Burst Mode Data

Jonti Horner

Jonti Horner, Jonathan Marshall,
Robert Wittenmyer, Chris Tinney

The curious case of HU Aquarii

Eriita Jones

Eriita Jones, Graziella Caprarelli,
Jonathan Clarke, Franklin Mills

Remote Identification of Soil and Moisture
Variation at Gale Crater, Mars

John Kennewell

James D Biggs and John A
Kennewell

Orbital Space Debris and Sky Glow

Joseph Leach

Joseph Leach

Some Possible Victorian Analogues of the
Flat Topped Volcanoes of Venus

Bo Li

Bo Li, Iver Cairns, Yihua Yan,
Peter Robinson

Predictions of Decimetric Type Il Solar
Radio Bursts

Vanessa McCaffrey

Vanessa P. McCaffrey, Nicolle E.
B. Zellner, Erica Bennett, Casey
Waun

Assessing the Survival of Simple Sugars
After High Velocity Impact

Franklin Mills

F.P. Mills, M. Sundaram
Shunmuga M. Allen and Y.L.
Yung

Preliminary modelling of odd nitrogen
photochemistry on Venus

Raquel Salmeron

Raquel Salmeron

The environment and processing of solids
in the early solar system

Duncan Steel

Duncan Steel, David Asher

Encountering the Teeth of the Dragon:
The hazard posed to satellites by the
anticipated Draconid meteor storm on
2011 October 08

Duncan Steel

Duncan Steel, Harrison Steel

Space Reconnaissance: Scanning the Sky
with an Optical Arecibo

Leon Stepan

Leon Stepan, Robert Earl

Simulation and Modelling of Nanosatellites

Malte Willmes

Malte Willmes, Dennis Reiss,
Harald Hiesinger, Michael
Zanetti

Crater retention ages of the ice-dust
mantle deposit in Malea Planum, Mars

Size Xiao

Size Xiao, Xiaofeng Wu,
Xueliang Bai, Iver Cairns, Joss
Bland-Hawthorn, Jiro Funamoto,
Anthony Monger , Lisa Fogarty,
Sergio Leon-Saval , Chris
Betters

i—INSPIRE Tube-Satellite Bus Design

Tanya Vladimirova

Chafik Egho and Tanya
Vladimirova

Hardware Acceleration of the Karhunen-
Loéve Transform for Compression of
Hyperspectral Satellite Imagery

Kegen Yu

Kegen Yu, Chris Rizos and
Andrew Dempster

Sea State Estimation Using Data Collected
from Low-Altitude Airborne Experiments
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