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Project Background
This project is aimed at developing a novel
methodology for prospecting for Rare Earth
Elements (REE), a mineral resource that has
global economic significance and a predicted
risk of supply.
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Partnered with experts from the National
Nuclear Laboratory, the current PhD project will
attempt to develop and validate the use of a
ground-based robotic radiometric surveying
tool to determine and visualise the occurrence
of valuable mineral lodes containing REE,
based on their elevated radiometric signature.
Existing
prototype
scanning
equipment
translated from the civil nuclear industry will be
modified and integrated with an all-terrain robotic
platform to conduct in-mine surveys whilst the
operator stays outside the mine away from the
risk of mine collapse, irradiation, drowning or
asphyxiation!
Developing and demonstrating the capability of
gamma scanning to locate previously
overlooked REE mineral resources in long
defunct mine sites, such as those in Cornwall,
UK, is a sustainable approach to maximising the
value of such sites. There is a significant
opportunity to revisit many of these legacy
mining sites to reassess their value based on
their potential for REE minerals coexisting with
Uranium and Thorium.

Project Aims and Methods
The overarching aim of this project is to develop and then demonstrate a combined laser and gamma
scanning robotic device for in-situ characterisation of mine levels and mineral lodes, based on the
characteristic radiometric signatures they exhibit. Working flexibly, with different test sites to downselect with the student, the project will aim to:

(i) Develop an integrated all-terrain robotic platform to conduct in-mine surveys with increasing
autonomy.
(ii) Develop a combined LiDAR and gamma-spectrometry scanning device to provide 3D maps of
radioactivity.
(iii) Demonstrate the capability of the system in the laboratory and later in several (dry) mine adits known
to contain cross-course mineralisation which has an elevated radiometric signature. This will include
mineral sampling and analysis to verify the remote robotic analysis.
A major component of this project will be the surveying and collection of samples from several defunct
mines in Cornwall, known to have occurrences of uranium containing mineral lodes. Various cuttingedge laboratory based analytical techniques such as electron microscopy and x-ray fluorescence will
be applied to characterise the collected mineral samples to validate the gamma surveys. The project is
joint CASE supported by the National Nuclear Laboratory (NNL) with advisory input from the BGS. By
partnering academia with industry, the work will provide a novel and disruptive technology for the mining
industry, useful in both open pit and underground mines.
Candidate Requirements
First class undergraduate degree and/or postgraduate qualifications in Geology/Earth
Sciences/Geophysics/Nuclear or Physics (or equivalent), fieldwork (ideally environmental sampling or
geophysics surveying) experience, and a keen interest in robotics, radiation sensors, mineral
prospecting and sustainability. The candidate should also have excellent communication skills.
CASE or Collaborative Partner
The student will be given the unique opportunity to work closely with the National Nuclear Laboratory
(NNL) a government body tasked with maintain UK expertise across the nuclear fuel cycle from mining
through to geological disposal. The student will be given access to expert advice and cutting-edge
analytical equipment throughout the project with the opportunity to be seconded for up to 6 months to
the NNL’s Springfield’s Laboratory in Preston and Central Laboratory in Cumbria for the purposes of
sample analysis and training.
The student will have excellent prospects for onwards employment with the NNL, or the UK nuclear
sector.
Training
The student will be supported and trained by staff with world-leading expertise in robotics, radiation
detection, fieldwork and geo-materials analysis. The student will receive first class ‘hands-on’ tuition in
association with the UKRI Nuclear robotics research hubs: RAIN and NCNR of which Professor Scott
is co-director.
The Universities of Bristol and Exeter also offer a range of training courses each year directly relevant
to the PhD including: Robotic Control, Nuclear Fuel Cycle, Environmental Radioactivity and Economic
Geology.
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