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	Project Title

	IntegNuRet – Integrating Novel Space Nuclear systems and science Return for novel space missions.

	Project Highlights:
	1.
	Identify novel adaptation or development of current state-of-the-art space nuclear power technologies.

	
	2.
	Use a truly interdisciplinary approach to develop and quantify the development of these technologies in parallel with the science return and mission concepts.

	
	3.
	Use facilities and research environment of Space Park Leicester Institute of Research and Innovation, the two Schools and established and supportive team to produce high-impact outputs.

	Project Overview 

	The University of Leicester has a world-leading role in developing americium-241 power systems for future spacecraft, and using this expertise to contribute to growing UK-led efforts to develop space reactors. This technology is enabling to exciting planetary and space science. Without space nuclear power, transformative space missions like the Voyagers, Cassini, New Horizons, Curiosity and Perseverance would not have been possible.

A challenge of great significance in this field is a “chicken-and-egg” paradox between space exploration mission studies and the formal requirements needed to develop these technologies: mission studies need to select technologies that have been developed to a credible maturity, but to do so needs well defined requirements from those missions. Leicester has led development of mature designs of Radioisotope Heater Unit (RHU) and Radioisotope Thermoelectric Generators (RTG) for Europe. With these programmes now focussed on development to flight readiness, an exciting research question is what planetary and space science could be enabled by novel adaptations or developments of these designs. These cannot be explored within the constraints of these main programmes. 

The originality of this PhD is to tackle the technology and mission concepts in a fully integrated manner to quantify the link between technology and science return more directly than has been previously attempted. Specifically, the research will identify and develop novel variations such as small-scale RTGs or nuclear-electric hybrids and develop these in parallel with topical space research questions and missions to the lunar and Martian surface, and outer solar system. 

This is expected to generate high impact journal and conference publications. The originality of linking the enabling technology and enabled science so closely enhances the likelihood of adoption and therefore contribution to successful REF impact case studies. 

This project will represent an extraordinary opportunity for a postgraduate researcher to work on a truly interdisciplinary project at the interface of Engineering and Physics, on a project combining theoretical and practical aspects and in a supportive research environment of established researchers and world-class facilities. It is expected to attract a very high calibre of applicant and give them a foundation for a successful academic or industrial career.


	Methodology 

	The project literature review will be conducted with the dual aim of review and down-selection of a number of novel variations on existing space nuclear system designs, and identifying planetary and space science research questions and related missions. The output of the literature review will be a number of case studies to pursue, along with a decision on the level of detail to be pursued on each case study.

The bulk of the analytical research will consist of design, simulation of system performance and missions, using the combined experience of the Space Park Leicester Institute of Research and Innovation, and the two Schools in industry-standard tools such as Siemens NX, COMSOL, GMAT, and Concurrent Design Facility (CDF) based approaches, plus specialised methods and modelling approaches applicable to relevant space science and instruments. Practical work will focus on development of Laboratory Breadboards to substantiate performance.
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