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PhD Studentship 
	Advertised Job Title:
	Postgraduate student – PhD Scholarship in Development of a Real-Time Toxic Elements Analyser using X-ray Fluorescence

	Reference Number:
	52586

	Stipend: 
	AU$7,000 per year as a top up scholarship plus a generous operating budget
(Full scholarships are available in exceptional circumstances)

	Location:
	Lucas Height, NSW

	Length of Engagement:
	Up to 3 years (concordant with existing Research Program Training award or scholarship)

	Applications are open to:
	· All Candidates

	Functional Area:
	PhD postgraduate studentship

	Reports to the:
	Team Leader


	Role Overview:

	In today’s rapid growing cities the need for accurate real-time monitoring of toxic elements in food, water and soil becomes very important.  Currently the required accuracies of many toxins cannot be met with existing analysers. The X-ray team that is part of Sensing and Sorting, Mineral Resources Business Unit, CSIRO – has developed a technology called UltraGold (UG) that enables real-time detection of gold at parts-per-billion level in mineral processing streams This project involves the further development of this technology in order to lower detection limits for a range of  toxic elements. Expected markets are global e.g. China where the need for environmental control is fast rising 

Our team focusses on mineral processing applications but we believe that the above described technology can be used as a basis for the development of a table top size XRF analyser that is able to detect toxic elements like lead, arsenic, selenium and cadmium at sub ppm levels. We want to focus on soil because it is the hardest sample type to analyse as it often contains a lot of interfering elements for which a correction has to be applied. If an analyser can be developed for soil, the same analyser will to expect to work for other samples like water, rice, tobacco, tea, etc.
The student will start with a study to establish what elements the new analyser should focus on and develop a good understanding of XRF analysis: relevant physics, X-ray tubes, detectors, typical geometries, software, etc. In this stage clear requirements will be set for the desired analyser. 

The first year of the project the candidate will focus on the analyser design. The X-ray team uses in-house simulation software based on EGS to simulate X-ray interactions with matter. The candidate will use this software to simulate many analyser designs to find the optimal performing analyser. 

The second year is about the construction of the prototype, characterizing parts like X-ray optics (when used), writing the analysis software and calibration of the detector with standards. 

The third year focusses on testing the detector with known and blind samples to establish the analyser’s performance and come up with improvements through experience.   


	Duties and Key Result Areas:

	· Computer modelling of radiation, using Monte Carlo tools
· Designing, building and operating experimental equipment

· Using radiation sources and detectors, including X-ray tubes and high-resolution solid-state detectors

· Data collection and analysis using python

· Undertake regular reviews of relevant literature and patents. 

· Produce high quality scientific and/or engineering papers suitable for publication in quality journals.

· 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. 

· Work collaboratively with colleagues within CSIRO and possibly other Universities.
· Adhere to the spirit and practice of CSIRO’s Values, Health, Safety and Environment plans and policies, Diversity initiatives and Zero Harm goals.

· Other duties as directed.


	Scholarship Information:

This scholarship is available to a high quality student who will be eligible to enrol in a PhD program at an Australian University.

While the normal expectation is that scholarships will be full time, they may be converted from full time to part time where CSIRO agrees that there are compelling reasons for this.
Joint supervision of the student by the University and a CSIRO supervisor will be provided, consistent with the Higher Degree by Research Regulations of the host university. The primary supervisor will be the university supervisor. 

Recipients of CSIRO Postgraduate Studentships are generally required to be Australian citizens or have permanent residency status.  However, in fields in which there is a national skill shortage, studentships may be awarded to overseas candidates provided they are prepared to seek permanent residency as soon as possible within Department of Immigration and Citizenship policy guidelines.  International students must be able to show evidence of eligibility for admission to an Australian University, as well as evidence that their international student tuition fees are being covered by another scholarship, or from private funds. 




	Selection Criteria:

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

Pre-Requisites:
1. Education/Qualifications: First class Honours and/or MSc in Physics or Mathematics and acceptance into a PhD program at an Australian University.
2. Behaviours: Capable of professional and respectful behaviours and attitudes in a collaborative environment.

3. Communication:  Ability to communicate in a courteous manner, both orally and in writing, relaying basic facts, responding appropriately, and posing relevant questions to gain information. 

4. Problem Solving:  Proven ability to investigate clearly defined problems where the alternative solutions are limited and prescribed or apparent.
5. Adaptability:  The ability to effectively manage a number of competing priorities simultaneously, and carry out supervised non-routine tasks.
Essential Criteria:

1. Physics/material science/maths background
2. Experience in at least one scripting or programming language e.g. Python
3. Demonstrated ability to work effectively both independently and collaboratively with others in a team environment.
4. Evidence of excellent written and oral communication skills in English.
5. The ability & willingness to contribute novel ideas and approaches in support of scientific investigations.
Desirable Criteria:

1. Experience in conduction experiments and do laboratory work like sample preparation
2. Experience in programming computer (Monte Carlo) simulations 
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.
 


	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:   careers.online@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:

Dr Van Haarlem  via email: yves.vanhaarlem@csiro.au or phone: +61 431 294 977
Do not email your application directly to Dr Van Haarlem.  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:  Working closely with industry partners, we deliver innovation to grow Australia's resource base, increase productivity and drive environmental performance.  To find out more visit:  https://www.csiro.au/en/Research/MRF  
 


