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The discovery and development of new materials with improved properties are essential for technological progress. In this
program, participants will explore the intersection of new materials and machine learning. They will learn about high
throughput computation for rapid material screening, structure prediction, data analysis, and the application of machine
learning algorithms in materials discovery.

Participants will gain insights into how high throughput computation accelerates the discovery process by efficiently
narrowing down potential materials. They will also explore computational methods for predicting material structures and
properties, as well as techniques for analyzing large materials databases to identify trends and correlations.

The program will emphasize the integration of machine learning with materials discovery. Participants will discover how
machine learning algorithms can extract valuable patterns and relationships from vast amounts of data, enabling the
prediction of material properties and the accelerated discovery of novel materials with tailored characteristics.

Through discussions, case studies, and hands-on exercises, participants will gain practical knowledge and understanding of
the combined power of new materials and machine learning. They will be equipped to contribute to advancements in various
industries by leveraging these innovative approaches in their future endeavors
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Academic

Syllabus

Objectives

€ - To gain an overview of computational materials science

€ - To learn the basics of density functional theory

€ - To learn the basics of machine learning applied to
materials science

€ - To gain an understanding of superconductors

€ - To gain an understanding of photovoltaics

€ - To gain an understanding of batteries

€ - To practice software development applied to materials

science
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- Introduction to quantum mechanics

- Schrddinger equation, energy quantization, hydrogen atom
- Introduction to materials science

- Materials discovery, materials as a driver to technological
development

- Computational materials science

- Density functional theory

- Materials discovery

- Example |: superconductors

- Example Il: photovoltaics

- Machine learning

- Data-driven science

- Graph neural networks

- Example lll: batteries
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Praticals

€ - Basics of numerical methods: Monte Carlo methods, machine learning

€ - Coding: software development in Python to implement machine learning algorithms for materials science

Project / Lab experience

€ Lab demonstrators
€ Problems/examples in quantum mechanics/computational materials science
€ Problems/examples in machine learning for materials

€ Project feedback



2IO0HIE Faculty Members

Professor Bartomeu Monserrat

Assistant Professor

Gianna Angelopoulos Lecturer in Computational Materials Science

His research interests are in first principles quantum mechanical calculations of material properties. We work on the development of
new methods and their application in areas such as photovoltaics, topology, and high-pressure physics.

Prof. David A. Cardwell, FREng

He is the Pro-Vice-Chancellor for Strategy and Planning. He is Professor of Superconducting Engineering and was previously Head of
the Department of Engineering. He was elected to a Fellowship of the Royal Academy of Engineering in 2012 in recognition of his
contribution to the development of superconducting materials for engineering applications.
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