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Postdoctoral Fellowship – CSOF4
Role summary for potential applicants 

	Advertised Job Title:
	CSIRO Postdoctoral Fellowship in applied mathematical and computational modelling

	Reference Number:
	48781

	Classification:
	CSOF4

	Salary Range:
	AU $80K to AU $91K plus up to 15.4% superannuation

	Location:
	Waterford, Western Australia

	Tenure:
	Specified Term of 3 years

	Relocation assistance:
	Will be provided to the successful candidate if required.

	Applications are open to:
	All Candidates

	Functional Area:
	Research Scientist / Engineer - Postdoc

	% Client Focus - Internal:
	70%

	% Client Focus - External:
	30%

	Reports to the:
	· Professor in Complex Engineering Systems

· Mineral Resources Group Leader for Fluids Engineering, Processing Program

	Number of Direct Reports:
	0


	Role Overview:

	Postdoctoral Fellowships at CSIRO provide opportunities to scientists and engineers, who have completed their doctorate and have less than three years relevant postdoctoral work experience.  These fellowships will help launch their careers, provide experience that will enhance their career prospects, and facilitate the recruitment and development of potential leaders for CSIRO. 

Postdoctoral Fellows are appointed for up to three years and will work closely with a leading Research Scientist or Engineer in their respective field. They carry out innovative, impactful research of strategic importance to CSIRO with the possibility of novel and important scientific outcomes. They present the findings in appropriate publications and at conferences.
The successful candidate will work with the UWA-CSIRO Chair in Complex Engineering Systems, Professor Michael Small and a team made up of researchers (modellers and experimentalists) from CSIRO Mineral Resources, Data 61 and UWA. The successful candidate will be capable of, and experienced in, applying their work to real systems to produce innovative solutions to challenging problems. In this case the primary focus will be on understanding and advancing processes that influence polymer-induced dewatering of particle systems.
Long-chain polymers in aqueous solutions exhibit viscous and elastic non-linear characteristics (viscoelasticity) under stress that adversely influence their ability to aggregate fine particle slurries. Advancing the mathematical modelling of viscoelasticity will enhance solid-liquid separation in many industrial applications, and in particular help towards reducing environmental impacts from mineral tailings.
While low/medium solids flocculation is extensively studied, fundamental research focuses on adsorption mechanisms and aggregate structures. There is limited consideration of the constantly changing solution state of polymer flocculants, and beyond CSIRO’s existing effort, no attempts to relate to performance. Mathematical modelling in this area offers new fundamental insights, scope for a step-change in predictive capability and strategies to harness the potential aggregation activity of polymers.

In high solids concentration tailings dewatering, there is little fundamental understanding of how flocculant mixing and particle aggregation proceeds. Research is mainly macro scale, considering novel polymers and large-scale dosing trials. Viscoelastic impacts are known to be large, but are only dealt with operationally by extreme polymer overdosing. Building on CSIRO’s unique measurement and validation tools to understand, model and then optimise the process will create on unmatched capability, opening up many avenues for research collaboration and applications towards more sustainable tailings treatment with reduced environmental footprints.

This project will achieve these results with a unique expertise in computational modelling of particle-scale mixing, fluid dynamics modelling, experimental observation, and meso-scale approaches from complex systems theory. It combines world-leading measurement capability (CSIRO Mineral Resources), computational particle modelling (CSIRO Data61 and UWA), and the Complex Systems team (UWA).


	Duties and Key Result Areas:

	· Under the direction of senior research scientists, carry out innovative, impactful research of strategic importance to CSIRO that will, where possible, lead to novel and important scientific outcomes.

· Conduct high quality research in Complex Engineering Systems and the disciplines related to main project area (fluid dynamics, rheology, surface and colloid chemistry); generate research output of high impact and international recognition, such as scholarly publications in high impact journals, standards for industrial practices, patents and reports to industrial collaborators.

· Work collaboratively with the CSIRO Mineral Resources Business Unit and the UWA Faculty of Engineering and Mathematical Sciences to ensure alignment of objectives and contribute to the research goals of the respective teams.

· Contribute to the development and promotion of the complex engineering systems capability at CSIRO through involvement in professional associations, conferences and other external activities, where possible seeking new collaborations and applications.

· Undertake regular reviews of relevant literature and patents. 

· Prepare appropriate conference papers and present those at conferences as agreed with your supervisor. 

· Contribute to the development of innovative concepts and ideas for further research. 

· Make a contribution to the effective functioning of the research team and help deliver CSIRO’s organisational objectives and plans. 

· Work collaboratively with colleagues within your team, the business unit and across CSIRO.

· Communicate effectively and respectfully with all staff, clients and suppliers in the interests of good business practice, collaboration and enhancement of CSIRO’s reputation.

· Adhere to the spirit and practice of CSIRO’s Values, Health, Safety and Environment plans and policies, Diversity initiatives and Zero Harm goals.

· Undertake an appropriate training and development program developed by CSIRO.

· Other duties as directed.
CSIRO’s postdoctoral training program is developed between the Postdoctoral Fellow and a CSIRO scientist. The program will focus on enhancing the Fellows’ capabilities to the level expected of an independent researcher and will include on-the-job and course-based development encompassing:

· Discipline-specific techniques and protocols

· Professional growth

· Project management  

· Communication and influencing skills

· Working and collaborating with others

http://www.csiro.au/en/Careers/Student-and-graduate-programs/Postdoctoral-fellowships


	Selection Criteria:

	Under CSIRO policy only those who meet all essential criteria can be appointed

Pre-Requisites:
1. Education/Qualifications: A doctorate (or will shortly satisfy the requirements of a PhD) in a relevant discipline area, such as Mathematics, Physics, Computing or Engineering.
Please note: To be eligible for this role you must have no more than 3 years of relevant postdoctoral experience.
2. Communication: High level written and oral communication skills with the ability to represent the research team effectively internally and externally, including at national and international conferences.
3. Publications: A record of publications in quality, peer reviewed journals.
4. Behaviours: A history of professional and respectful behaviours and attitudes in a collaborative environment.
Essential Criteria:

1. Demonstrated research expertise in analytical and computational modelling techniques.

2. Demonstrated outstanding research track record in a relevant field, such as Complex Systems, Nonlinear Dynamics, or Continuum Mechanics.
3. Demonstrated outstanding publication track record in academic peer-reviewed publications and international journals.

4. The ability to work effectively as part of a multi-disciplinary, regionally dispersed research team, plus the motivation and discipline to carry out autonomous research.
5. A record of science innovation and creativity, plus the ability & willingness to incorporate novel ideas and approaches into scientific investigations.
Desirable Criteria:

1. An understanding of non-Newtonian fluid mechanics of relevance to viscoelastic macromolecular behaviour and concentrated suspension models.
2. Proven track record in the successful supervision of undergraduate and postgraduate students.

3. Experience in the preparation and submission of research grant applications.

4. Experience with industry and/or industry collaboration and working with scientific research institutes.

CSIRO Values:

As Australia’s Innovation Catalyst, CSIRO has strategic actions underpinned by behaviours aligned to Excellent science, Inclusion, trust & respect, Health, safety & environment and Deliver on commitments. In your application and at interview you will need to demonstrate alignment with these behaviours.

To be appointed as a Postdoctoral Fellow within CSIRO, candidates are required to have submitted their PhD at the time of commencement, as a minimum requirement, if PhD conferment has not been obtained.  If a candidate has submitted, but their PhD has not yet been formally attained, the starting salary will be CSOF4-1 ($80,833). Upon CSIRO receiving written confirmation that the PhD has been awarded (within a six month period from commencement date), the salary will be increased to the negotiated level and the difference will be back-paid to the Officer’s start date.
Other special requirements:

Appointment to this role may be subject to conditions including security/medical/character clearance requirements. Applicants who are not Australian Citizens or Permanent Residents may be required to undergo additional security clearance processes; which may include medical examinations and an international standardised test of English language proficiency (i.e. IELTS test).-
 http://www.ielts.org/default.aspx


	Other Information:

	How to Apply

Please apply for this position online at www.csiro.au/careers. You may be asked to provide additional information (online) relevant to the selection criteria. If so, then responding will enhance your application so please take the time to provide relevant succinct answers.  Applicants who do not provide the information when requested may not be considered.

If you experience difficulties applying online call 1300 984 220 and someone will be able to assist you.  Outside business hours please email:  csiro-careers@csiro.au. 

Referees:  If you do not already have the names and contact details of two previous supervisors or academic/ professional referees included in your resume/CV please add these before uploading your CV.

Contact:  If after reading the selection documentation you require further information please contact:

· Prof Michael Small, via email: michael.small@csiro.au or phone: +61 8 6436 8787, for information on the modelling approach for the project and the broader Complex Engineering Systems effort.
· Dr Phillip Fawell, via email: phillip.fawell@csiro.au or phone: +61 8 9334 8024, for background on the industrial problems being considered and the measurement/validation capability that can be accessed within the project.
Please do not email your application directly to Prof Small or Dr Fawell. Applications received via this method will not be considered.

About CSIRO

Australia is founding its future on science and innovation. Its national science agency, the Commonwealth Scientific and Industrial Research Organisation (CSIRO) is a powerhouse of ideas, technologies and skills for building prosperity, growth, health and sustainability. It serves governments, industries, business and communities across the nation. 

Find out more! www.csiro.au.  

CSIRO Mineral Resources

CSIRO Mineral Resources works with industry to grow Australia’s resource base, increase productivity and drive environmental performance. We also provide critical scientific analysis that underpins a growing national dialogue on how resources impact society and the environment.

Find out more: http://www.csiro.au/en/Research/MRF
What CSIRO offers you

Complex Engineering Systems is a research initiative supported by both CSIRO Mineral Resources and the Faculty of Engineering and Mathematical Sciences at UWA. The appointee will join a cross-institutional team based both at CSIRO and UWA, benefiting from a dynamic and broad research environment. They will spend most of their time at the CSIRO Waterford site and the UWA Crawley campus, but will also interact with other CSIRO experimentalists and modellers based at the Clayton site in Melbourne. 
Prof. Small’s research has seen wide ranging application. Work for the Hong Kong Department of Health on the prediction, modelling and mitigation of disease transmission for emerging infections (e.g. SARS and Avian Influenza) stemmed from basic mathematical modelling of propagation dynamics in complex networks. He consulted to financial hedge funds to develop simulations of market dynamics, prediction uncertainty and interaction - most recently agent-based models of the resource sector for a >$A300M fund. Earlier work in this area is now implemented in active trading systems. His basic scientific research has led to new disciplines and techniques for time-series analysis and prediction, currently applied to problems from climate science to two-phase fluid flow, and saw a new international conference on the topic established. Ongoing work in applying methods from complex systems theory to networks of water transport is allowing more targeted routine maintenance of Perth’s water system. He is a member of the Resources Data Analytic Project (RDAP), part of the National Sciences Resource Precinct (NRSP) specifically tasked with leveraging basic research for industrial impact.

The CSIRO Fluids Engineering team was associated with the AMIRA P266 “Improving Thickener Technology” projects (www.p266project.com), which up to 2014 achieved an average ~$1 million p.a. of industry support for pre-competitive work programs, as well as associated 1:1 projects. Outputs from this and other work is now being captured in a number of specialised instruments, cloud-based resources and services for unit optimisation. Mathematical and computational modelling has been an important part of their activities, and within CSIRO this is also delivered through Data61 (http://data61.csiro.au), which works closely with the Mineral Resources in this area.
UWA’s Faculty of Engineering and Mathematical Sciences has been highly successful in providing an integrated approach and solutions to the challenges of mining development and production, offshore engineering, agriculture, health, transport, energy and water supply. For more detail on the Faculty’s research areas, go to http://www.ecm.uwa.edu.au/research. 

The position will be based in Perth, the capital and largest city of the state of Western Australia, with a population of ~2 million. It is well known for its relaxed lifestyle, wonderful weather and beautiful beaches, but it is also the hub and gateway to the state’s resources industry that provides much of Australia’s wealth. For more information on Perth and Western Australia, please go to: www.westernaustralia.com. 


