
 

Electrochemical force microscopy of the solid-liquid interface: 4-year PhD studentship 
 
A PhD position is available in the School of Physics at University College Dublin. Research will be 
conducted within the highly interdisciplinary Nanoscale Function Group (http://www.nanofunction.org) 
located in the Conway Institute for Biomolecular and Biomedical Research under the supervision of 
Associate Professor Brian Rodriguez. This position is supported by a research grant from Science 
Foundation Ireland (SFI) and the Sustainable Energy Authority of Ireland (SEAI) and benefits from 
collaborations with Adama Innovations, University of Limerick, Trinity College Dublin, and Max Planck 
Institute for Polymer Research. 
 
Project Description 
Surface potentials, electrochemical reactions, and ion dynamics at solid-liquid interfaces govern a wide 
range of important processes including corrosion, sensing, and energy conversion and storage. In many 
cases, these processes are influenced by grain boundaries, step edges, and point defects and exhibit 
complex time- and bias-dependent dynamics. To probe these fundamental processes at the solid-liquid 
interface requires time-resolved electrical and electrochemical measurements with nanoscale resolution. 
You will work as part of a team to develop novel atomic force microscopy techniques and diamond probes 
(in collaboration with Adama Innovations (http://www.adama.tips/)) for electrical and electrochemical 
measurements in electrolyte solutions with up to nm resolution, enabling us to understand the properties 
and behaviour of materials at their functional length scales. We will apply these techniques to better 
understand local electrochemical processes governing the operation of lithium ion batteries and solve 
problems associated with the conductivity of nanowire-collector contacts, the stability of passivation 
layers, and cycling-induced morphology changes of nanowire anodes, which must be addressed to 
improve the capacity of nanowire-based lithium ion batteries. These advances will increase the range of 
electric vehicles and have beneficial environmental and societal impacts. The full title of the project is: 
Electrochemical force microscopy and quantum sensing of the solid-liquid interface: improving batteries 
through nanoscale electrochemical imaging. Some background information can be found here: 
https://www.nature.com/articles/ncomms4871 
 
Scholarship  
The PhD Scholarship will be €18,500 per annum for four years, paid as a tax-free stipend. Tuition fees 
(€6,945) will also be paid for EU students (€25,445 total).  
 
Applications  
To apply, submit a letter of interest, your CV, an example of your scientific writing, and names and email 
addresses of two academic referees to brian.rodriguez@ucd.ie before the Feb 2 deadline. 
  
Requirements  
Applications from EU nationals with a strong academic track record (e.g., a H2.1 or higher) in physics, 
chemistry, materials engineering or a related discipline, excellent English, and ideally with some 
background in scanning probe microscopy, electrochemistry, or semiconductor physics, are welcomed. 
 
The UCD Physics Graduate School Policy is available here: http://bit.ly/2EbEYXU 
More information about English requirements can be found here: http://bit.ly/2E9WEmA 
To learn about living and working in Ireland, consult http://bit.ly/2AvylgA 

 


