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Research Interests

My research focuses on developing first-principles electronic structure, molecular dynamics, and machine learning
methods to understand charge carrier transport and electrochemical processes in transition metal oxides.

More broadly, my research spans several key areas:
¢ Electronic structure of solids and interfaces.
* Density functional theory molecular dynamics and neural network potentials.
* Method development.
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Research Experience

2024-2026  Westlake University, Hangzhou, China
Postdoctoral Researcher in Multiscale Materials Modelling
Dr_Shi L

» Developed DeepPolaron, a machine learning framework for first-principles simulation of adiabatic
polaron transport and applied it to quantify the anisotropic polaron mobility in TiO;.

* Awarded a competitive Fugaku Small-Scale Junior Researchers Project to extend DeepPolaron to
polaron transport at oxide/water interfaces.

* Supervised and mentored PhD and Master’s students.

2022-2024 I[mperial College London, UK
Postdoctoral Researcher in Computational Nano-Electrochemistry
Dr_Clotilde S_Cucinotta

* Developed the CP2K+SMEAGOL interface, enabling ab-initio molecular dynamics simulations of
electrochemical systems under applied bias potential.

* Supervised and mentored PhD and Master’s students.

¢ Delivered lectures and led computational laboratory sessions.

* Collaborated with experimental scientists, providing computational expertise.
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Education

2018-2022

2014-2018

Skills

University College London, UK
PhD Condensed Matter and Materials Physics
Prof. Jochen Blumberger

Thesis: Charge transport in bulk hematite and at the hematite/water interface

Developed spin-constrained and optimally tuned hybrid DFT approaches to investigate electron and
hole transport in hematite and hematite/water interfaces.

Umniversity of Nottingham, UK
MSci Chemistry and Molecular Physics, First Class Honours
(Four-year integrated undergraduate Master’s degree)

Modules include:

* Scientific Computing
* Quantum Dynamics
¢ Solids, Interfaces and Surfaces

Master’s project: Quantum mechanics of rotating electron nuclear spin systems

Conducted research into theoretical and computational methods for modelling nuclear magnetic res-
onance enhanced by dynamic nuclear polarisation.

* Programming: Python, Fortran.
e Electronic Structure: CP2K, SIESTA.
* Machine Learning: DeePMD-kit (PyTorch).

Languages

English (native), Mandarin (basic), French (basic).

Interests

Homebrewing, Badminton.

References

Dr_Shi l.an

Westlake University, Hangzhou, China
liushi @ westlake.edu.cn
Relationship: Current supervisor

Dr_Clotilde S_Cncinotta

Imperial College London, UK
c.cucinotta@imperial.ac.uk
Relationship: Post-doctoral supervisor

Prof. Jochen Blumberget
University College London, UK
j.blumberger @ucl.ac.uk
Relationship: Doctoral supervisor
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