


Expertise
Programming
Python for event-driven software on AWS, utilizing AWS Lambda, NoSQL databases, and data processing using AWS Glue, AWS Athena, and TDD. Experience in Python Flask, Dash, SQLAlchemy, PonyORM, NumPy, Pandas, Sci-Kit Learn, Tensorflow, and Keras. CI/CD with Github, Github Actions, and Cloudformation. Project management using JIRA, Azure DevOps, and working in Agile and Scrum.

Designed and modified Fortran programs for simulations, including polarisable force fields, neural networks, crystal structure. Codes have been developed using OpenMP and MPI.

Designed C++ programs for manipulation of input/output into simulations, and a Genetic Algorithm for parameter optimisation.

Implemented in SVL (a propriety version of C++ that the MOE suite is built on by the Chemical Computing Group) a means of fitting force fields using multi-objective genetic algorithms. This included the design of GUIs using the MOE suite.


Computational Chemistry
Use of a variety of quantum mechanical simulation programs (Gaussian, CASTEP, FHI-aims, VASP, ADF), and molecular dynamics packages (DL_POLY, GULP), and molecular simulation packages (MOE), including being the originator of the polarisable force field FFLUX (Popelier group).

Background in using Windows and Unix environments, HPC computing, and use of the linux subsystem on Windows 10.

Exposure to QSAR/QSPR ideas through the Popelier group (developing new scoring systems based on Quantum Chemical Topology).

Development of methodology/algorithm to examine tilt in Perovskites in order to assess tilt in dynamic simulations of these materials and go beyond Glazer notation.

Science Comunication
Use of Lightworks (industry standard non-linear video editing) to produce marketing videos for the University of Sheffield. Use of Corel Draw to design logos of the research group. Use of Audacity and Lightworks to create podcast and video material for social media. Use of Powerpoint and Reveal.js to design and present research to non-experts at outreach events. Copy writer for the pop-science magazine “CYBR”. Representative of the University of Sheffield, Henry Royce Institute, and Department of Materials Science and Engineering at Blue Dot Festival, Pint of Science, Café Scientifique, and the Materials Research Exchange. Practiced user of Adobe Photoshop, Illustrator and Indesign. I have been highly cited for two literature reviews on the use of machine learning for chemical simulation.


Work + Research
Senior Software Engineer, S&P Global, Manchester, UK (2023-Present)
Work: 
Python, Lambda Functions, AWS, Serverless

I provide Python and AWS expertise developing in house serverless software, and investigating novel uses of machine learning to enhance customer experiences. I mentor graduate engineers, providing oversight, training, advice, and planning.

Senior Software Engineer, Leighton, Newcastle, UK (2021-2023)
Work: 
Data Extraction, Translation and Loading Pipeline, Event-Driven Data Management

At Leighton I proved Python expertise that was critical to data analytics solutions and Python based serverless projects for clients such as Equans and BA. I provided training to the company in Machine Learning and Python, and developed client relationships with universities. I utilised AWS day to day, creating Lambda functions, APIs, and data processing pipelines.


Research Software Engineer, University of Nottingham, UK (2019-2021)
Research: 
Project: Computational Enzyme Engineering, Hydrogen Fuel Cell Storage Materials Design, Power Plant Device Design and Monitoring, Machine Learning Disease Screening, Electronic Lab Notebooks

The role of RSE has involved rapidly learning new computer languages (Python, Java) and working with a wide variety of researchers where my domain specific knowledge has enabled the scoping of projects, and the design of new software. The role also involves meeting and seeking out new researchers who can benefit from the Digital Research Service. I was lead developer for the AI4Green project for the Hirst group, running SCRUM meetings, and mentoring and teaching junior developers.


Postdoctoral Research Assistant, University of Sheffield, UK (2015-2019)
Research: 
Project: The Development of a Novel Forcefields for Hybrid Organic-Metal Perovskites.

The development of a novel potential for perovskites in conjunction with synthetic materials scientists. Development of a Genetic Algorithm program for searching permutations of material combinations. 2000+ lines of C++ code. Presentation of methods and results at national and international conferences. Development of a program to analyse “tilt” in perovskite structures. 14,000+ lines of FORTRAN code.

Other Responsibilities: 
Supervision of research students. Chair of the MESAS meetings (Multiscale Engineering and science Simulations at Sheffield). Established and chairs the AIMSe (Ab Initio Materials Science & Engineering) group for teaching and training of DFT methods to PhD and Postdoctoral Researchers. Co-organizer for CECAM workshop on forcefield design. 

Postdoctoral Research Assistant, Rühr-Universität Bochum, Bochum, Germany (2011-2015)
Research: 
Project: The Development of a Novel Machine Learning Approach to Tight Binding for the Atomistic Simulation of Condensed Phase System.

The development of a novel approach to the Tight Binding method, making use of the advantages of Neural Networks. The implementation and generalization of the methodology from proof of principle within the RuNNer neural network code. 10,000+ lines of FORTRAN code additions, and accounting for eventual generalization to MPI usage. The maintenance of the RuNNer code, including addressing bugs within the code brought up by other users within the research group. 

Other Responsibilities: 
Supervision of research students and some teaching to undergraduate final year students. 

Postdoctoral Research Assistant, Warwick University, Coventry, UK (2009-2011)
Research: 
Project: The Application and Development of Novel Optimization Procedures for a Transition Metal Protein Models.

The application of Evolutionary Algorithms to parameter optimization for Transition Metal systems. Build programs within the MOE (Molecular Operating Environment) suite. Applied to the modelling of Iron amine complexes Spin Crossover complexes, Nickel Spin Crossover Complexes, and Type 1 Blue Copper complex redox complexes. Responsible for the development of new SVL (Scientific Vector Language) code and its dissemination to the MOE user group. This includes compiling new versions of DommieMOE, the in-house modification of MOE.

Other Responsibilities: 
Supervision of research students. LFMM code maintenance and trouble shooting. Unix server administration.

Funding
I have held the following awards:
· EPSRC funding EP/C015231/1.
· EPSRC funding EP/P013945/1. Named researcher.
· CECAM funding for workshop 1374. Designing force fields in an age of cheap computing. Co-organiser.
· I am a named co-originator of FFLUX. Initially funded by the University of Manchester Intellectual Property fund under the title of “Novel Force Fields Software” (£25k) and funding for this software continues as part of the “Reliable computational prediction of molecular assembly” grant, EP/K005472/1 (£1.2M). 
· I also contributed to the successfully funded proposal application (BBSRC grant BB/F003617/1 (£105k)).

Research-Related Activities
Reviewer for PCCP. Webmaster for the Functional Materials and Devices blog. Representative of University of Sheffield, the Department of Materials Science and Engineering, and the Henry Royce Institute at the Blue Dot Festival 2018. Writer for the futurism/pop science magazine, CYBR. Public presentations at Café Scientifque and the Pint of Science Festival. Representative of the University of Sheffield Department of Materials Science and Engineering at the Materials Research Exchange, London, 2018.

Teaching
Final year project design and supervision. PhD student supervision and management. Final year degree and first year PhD teaching of computational chemistry, coursework design and exam question writing. Undergraduate Inorganic, Computational and Physical Chemistry laboratory supervision. Undergraduate tutorial supervision. 

Training
Parallel Programming for FORTRAN (OpenMP). Self-taught introduction to C++ programming. GPU Programming in C. SVL programming (MOE computing language). Bash. UNIX.

AWS Certified Solutions Architect Associate

Education
PhD Theoretical Chemistry, The University of Manchester, UK (2005-2009)
Title: Development of a novel polarizable water force field using neural networks trained on large numbers of ab initio electron densities

Development of a novel polarizable protein force field using neural networks, radial basis function networks and Kriging models, trained on large amounts of ab initio electron densities. Investigation of the transferability of atom types for the above force field. Development of novel polarizable models of ions in water using neural networks trained on ab initio electron densities. Investigation in to the nature of hydrogen bonding using quantum chemical topology. 5,000+ lines of FORTRAN code written.

Chemical Physics, MChem (hons) 2.1, UMIST, Manchester, UK (2001-2005)
4th year dissertation project: The parameterization and development of a novel water force field. 3rd year team project: Synthesis of new insulin mimics for diabetes, using vanadium complexes containing novel ligands modifying the stability of the species within biological conditions.

Conference presentations
CSC, University of Warwick, 2009: A Polarizable Water Potential using Artificial Neural Networks.
CCG Moe User Group Meeting, Wellcome Trust Genome Campus, Cambridge, 2010: Multi-Objective Methods for Parameterization.
DPG Spring Meeting, TU Dresden, 2014: Neural Network Potentials for the Simulation of High Dimensional PES: Methods and Outlook.
DPG Spring Meeting, TU Berlin, 2015: Neural Network Potentials for the Simulation of High Dimensional PES: Methods and Outlook.
CCP 5/N8: New Approaches to Atomistic/Quantum Simulations of Materials, University of York, 2015, “NN applications to PES representation.”
SFM2016, Scarborough, 2016, “Atomic Simulation of the Initial Stages of Methylammonium Lead Iodide Formation”.
ICAMM2016, Rennes, 2016, “Atomic Simulation of Methylammonium Lead Iodide Formation”.
EUCO-TCC 2017, Barcelona, 2017, “Atomic Simulation of Methylammonium Lead Iodide Formation”.
MRS Fall Meeting 2018, Boston, 2018, “A Study of Dynamic Tilt in Perovskites”.

Posters
Faraday Discussion 141, Edinburgh University, 2008: A Novel Polarizable Water Potential
CCG Moe User Group Meeting, Wellcome Trust Genome Campus, Cambridge, 2010: Multi-Objective Methods for Parameterization.
“Machine learning in atomistic simulations”, CECAM USI, Lugano, Switzerland, 2012: Neural Network Potentials for the Simulation of High Dimensional PES.
DPG Spring Meeting, TU Dresden, 2013: Neural Network Potentials for the Simulation of High Dimensional PES.

Within my field highly rated journals include, Physical Chemistry Chemical Physics (PCCP), the Journal for Chemical Theory and Computation (J. Chem. Theo. Comput.), Journal of Physical Chemistry A. (J. Phys. Chem. A.)

In all cases lead author is listed first unless noted otherwise.

h-index of 11, 947 citations
Journal articles refereed
· * Handley, C. M.; Popelier, P. L. A. The Asymptotic Behaviour of the Dipole and Quadrupole Moment of a Single Water Molecule from Gas Phase to Large Clusters: a QCT Analysis. Synth. React. Inorg. Met. Org. Nano Met. Chem. 2008, 38, 91. Citations: 13 
· **Darley, M. G.; Handley, C. M.; Popelier, P. L. A. Beyond Point Charges: Dynamic Polarization from Neural Net Predicted Multipole Moments. J. Chem. Theory Comput. 2008, 4 (9), 1435. Citations: 79 (Authors Darley and Handley contributed equally to this paper and so alphabetical order was used rather than designating lead author).
· * Handley, C. M.; Popelier, P. L. A. A Dynamically Polarizable Water Potential based on Multipole Moments trained by Machine Learning, J. Chem. Theory Comput. 2009, 5 (6), 1474. Citations: 66
· * Handley, C. M.; Hawe, G. I.; Kell, D. B.; Popelier, P. L. A. Optimal construction of a fast and accurate polarisable water potential based on multipole moments trained by machine learning. PCCP. 2009, 11, 6365. Citations: 130
· * Handley, C. M.; Popelier, P. L. A. Potential Energy Surfaces Fitted by Artificial Neural Networks, J. Phys. Chem. A 2010, 114 (10), 3371. Citations: 322.
· * Handley, C. M.; Deeth, R. J. A Multi-Objective Approach to Force Field Optimization: Structures and Spin State Energetics of d6 Fe (II) Complexes, J. Chem. Theory Comput. 2011, 8 (1), 194. Citations: 34
· Deeth, R. J.; Handley, C. M.; Houghton, B. J. Theoretical Prediction of Spin‐Crossover at the Molecular Level, in Spin-Crossover Materials: Properties and Applications, 443-454, John Wiley & Sons Ltd, 2013, Citations: 4 
· Mills, M. J. L.; Hawe, G. I.; Handley, C. M.; Popelier, P. L. A. Unified Approach to Multipolar Polarisation and Charge Transfer for Ion: Microhydrated Na+, Phys. Chem. Chem. Phys, 2013, 15, 18249. Citations: 24 
· * Handley, C. M.; Behler, J. Next Generation Interatomic Potentials for Condensed Systems, Euro. Phys. J. B., 2014, 87, 1-16. Citations: 86, Invited paper. 
· * Handley, C. M.; Freeman C. L. A New Potential for Methylammonium Lead Iodide, Phys. Chem. Chem. Phys., 2016, 19, 2313. Citations: 23
· Anand, G.; Wynn, A. P., Handley, C. M., Freeman, C. L. Phase stability and distortion in high-entropy oxides, Acta Mat., 2018, 146, 119. Citations: 147
· Kumar, K.; Barbe, J.; Schmidt, W. L.; Tsevas, K.; Ozkan, B.; Handley, C. M.; Freeman, C. L.; Sinclair, D. C.; Reaney, I. M.; Tsoi, W. C.; Dunbarc, A.; Cornelia, R. Stoichiometry-dependent Local Instability in MAPbI3 Perovskite Materials and Devices, J. Mat. Chem. A., 2018, 6, 23578-23586. Citations: 18
· * Handley, C. M.; Gao, E.; Heath, J. P; Sinclair, D. C.; Freeman C. L.; Understanding the Structure-Dielectric Property Relationships of (Ba0.8Ca0.2)TiO3-Bi(Mg0.5Ti0.5)O3 Perovskites, Acta Materialia, 2022, 246, 118649. 
· * Handley, C. M.; Ward, R. E.; Freeman C. L.; Reaney, I. M.; Sinclair, D. C.; Harding, J. H.; Dyanmic Tilting in Perovskites, Acta Crystallographica Section A 79, 163-170
· Boobier, S.; Davies, J.; Derbenev, I.; Handley, C.; Hirst, J.; AI4Green: An Open-Source ELN for Green and Sustainable Chemisty, submitted 2023



