
 
 
 
 

THE UNIVERSITY OF MANCHESTER 

PARTICULARS OF APPOINTMENT 

FACULTY OF SCIENCE & ENGINEERING 

SCHOOL OF NATURAL SCIENCES 

DEPARTMENT OF MATERIALS 
 

Research Associate in Atomic Resolution Scanning Transmission Electron Microscopy 
and Atom Manipulation 

 
VACANCY REF: S&E-017987 

Salary: Grade 6 £33,309  - £40,927 per annum depending on experience 

Hours: Full time 

Duration: Fixed term Until 31 March 2024 

Location: Oxford Road, Manchester 

____________________________________________________________________________ 
 
Enquiries about vacancy shortlisting and interviews: 
Name: Prof Sarah Haigh  
Email: sarah.haigh@manchester.ac.uk 
____________________________________________________________________________ 
 
BACKGROUND 
 
You will be working on an innovative project which is an essential part of a 5 year £7.8M  EPSRC 
research grant which is a collaboration between the University of Manchester, Imperial College 
London and the University of Leeds. This programme grant aims to revolutionise the design and 
delivery of functionality on demand at the nanoscale within advanced materials. Providing new 
world-leading Nanoscale Advanced Materials Engineering (NAME) capabilities, we aim to 
transform the ability to exploit spin and photonics; address and harness thermal interactions; 
realise designer materials for quantum technologies; and in so doing, shape the UK and 
international advanced functional materials landscape. Your role will be to develop the necessary 
methods to perform atomic resolution (scanning) transmission electron microscopy imaging and 
characterization of the engineered nanomaterials produced, as well as to develop protocols to 
further manipulate the materials in situ, for example through atomic scale dopant manipulation. 
The project is available for 24 months initially with the possibility for extension of up to 4 years 
depending on performance and the development of project goals.  
 
Project is based in one of the largest and best equipped electron microscopy centres in the UK 
counting 26 electron microscopes, including the new tri-beam focussed ion beam microscope and 
five transmission electron microscopes (TEMs). Of these the Titan ChemiSTEM will be most 
important for this project and equipped with a top of the range Quantum electron energy loss (EEL) 
GIF spectrometer and a Super-X energy dispersive X-ray spectroscopy (EDXS) detector capable 
of fast, high efficiency, simultaneous EEL and EDX spectroscopic imaging. Manchester also 
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benefits from close collaboration with Protochips Ltd who provided full range of in situ holder 
capabilities for this project. These commercial systems allow in-situ electron imaging in gases and 
liquids, using electrochemical cycling, electrical biasing and variable temperatures up to 1000°C. 
The project has been awarded 30 days access to the UK’s SuperSTEM facility at Daresbury so 
you would be expected to be fully involved in these experiments, including the design of optimal 
experimental systems to get the most out of this facility.  
 
The NAME project involves the development of a wide range of nanoscale engineered 
semiconducting and optical materials for particular application. Systems of interest include single 
atom dopants and vacancy centres in Si, diamond, SiC and 2D materials. A key topic of 
investigation will be atomic manipulation of such defects, for example to enable generation of 
precisely controlled dopant arrays. This could be achieved using electron beam manipulation 
(similar to BM. Hudak, et al, ACS Nano 2018, 12, 6, 5873-5879) or via application of in-situ heating, 
biasing etc. Phonon mapping around such defects and for phonon engineered materials systems 
(e.g. BiSe nanodots in hBN) will also be explored using access to SuperSTEM.  
 
Overall Purpose of the Job 
 
(Scanning) transmission electron microscopy is one of the few techniques able to directly visualise 
nanoscale compositional changes and single atom dopants in a wide variety of optical and 
semiconducting materials. The capabilities of STEM have progressed rapidly in recent years, 
including meV energy resolution and in situ manipulation at the atomic scale. This has produced 
many exciting scientific insights into materials phenomena. This post-doctoral research associate 
position will apply advanced transmission electron microscope capabilities to investigate 
nanomaterial’s produces in this programme grant as well as to develop experimental and data 
analysis protocols for further atomic scale manipulation and control. You will work closely with 
engineers and physicists to enable insights from the characterisation to be applied to develop 
improved materials and devices. Applications of the materials of interest in this work include low 
power electronics, information storage, topological superconducting devices, spin dependent hall 
effects and quantum technologies.  
 
Prior hands-on experience of high level scanning transmission electron microscopy is essential. 
Experience of sample preparation for relevant materials would be an advantage. A willingness to 
occasionally travel (nationally and internationally) to other labs in order to perform TEM 
experiments for a period of days- weeks would also be an advantage.   
 
Key Responsibilities, Accountabilities or Duties 
 
The range of duties will include:  

 Independent operation of the Titan ChemiSTEM scanning transmission electron microscope 
(STEM). 

 Develop methods for preparation of samples for STEM imaging and spectroscopy 
experiments.  

 Performing microscopy independently and as part of a team during STEM imaging and 
spectroscopy experiments.  

 Interpretation of STEM imaging and spectroscopy data including electron energy loss (EEL)/ 
energy dispersive X-ray (EDX) spectrum images.  

 Developing methods for image processing and image registration for interpretation of large 
STEM data sets. 



 
 
 
 

 Use of image simulation to interpret STEM/TEM data where required 

 Use of focussed ion beam milling for TEM sample preparation 

 Collaboration with other scientists to identify new scientific problems that could be 
addressed using STEM imaging and spectroscopy. 

 Apply image processing and image simulation to interpret the results of in situ STEM/TEM 
experiments. 

 Be willing to be involved and assist with Masters student and PhD student projects, acting 
as a mentor as appropriate.  

 To disseminate research findings through leading and contributing (as appropriate) to peer-
reviewed publications in high impact journals. 

 Communicate the results orally at regular project meetings, internal seminars and as 
presentations at research conferences.  

 Develop own research objectives and application ideas. 

 Prepare quarterly reports on progress as required. 

 Flexible working approach including short periods of travel to perform experiments and 
occasional use of the microscopes over weekends as required.  
 

PERSON SPECIFICATION 
 
Essential;  

 Have, or be about to obtain, a relevant PhD (or equivalent) in Physics, Material Science, 
Chemistry, Engineering or similar. 

 A high level of demonstrated expertise in aberration corrected TEM or STEM (within last 
4 years) 

 A demonstrated high level of expertise in hands-on independent operation of advanced 
TEM and STEM 

 Experience using focused ion beam milling for high quality TEM sample preparation 

 A high level of expertise in practical analytical microscopy: energy dispersive x-ray 
spectroscopy (EDXS) or electron energy loss spectroscopy (EELS) in STEM 

 A good knowledge of the theory of aberration corrected TEM and STEM, EDXS and 
EELS 

 Knowledge of sample preparation protocols for materials relevant to this project. 

 Expertise in data processing as applied to TEM and STEM images and spectral data 

 Expertise in image or spectral simulation to interpret TEM / STEM images and /or 
spectral data 

 Interest in developing new materials for include low power electronics, information 
storage, topological superconducting devices, spin dependent hall effects and quantum 
technologies. 

 Experience in academic writing and manuscript preparation  

 Excellent communication and interpersonal skills 

 Excellent time management and organisational skills 

 Ability to work independently and as part of a team 

 Flexible approach to dealing with research problems as they arise 

 Willingness to learn and develop their own ideas 

 Ability to meet deadlines and to manage time appropriately 

 Demonstrated ability to perform high quality publishable research 

 The ability to evaluate complex data and communicate it effectively 
 



 
 
 
 
Desirable;  

 Demonstrated experience in in situ (scanning) transmission electron microscopy, 
especially heating and biassing experiments. 

 A high level of expertise in both energy dispersive x-ray spectroscopy (EDXS) and 
electron energy loss spectroscopy (EELS) in the TEM or STEM. 

 Experience using broad ion beam milling techniques for TEM sample preparation.  

 Experience with advanced image simulation and data processing. 

 Experience with mechanical exfoliation of 2D materials. 

 Experience with atomic manipulation in TEM/STEM. 

 Experience with computer programming applied to electron microscopy data, especially 
Python. 

 Ability to use graphics programs to render 3D images and to perform computer aided 
design. 

 Demonstrated ability to professionally interact with a wide range of collaborators 

 Demonstrated ability to mentor less experienced group members  
 

 


