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Background

Artificial intelligence is becoming an important tool in physical chemistry and materials
chemistry. Modern chemical research generates large and heterogeneous datasets, including
synthesis protocols, experimental parameters, spectroscopic and microscopic results,
physicochemical measurements, images, tables and descriptions from the scientific literature.
These data are often difficult to compare and interpret because they are dispersed across
different formats, reported using non-standard terminology and influenced by many
experimental variables.

The doctoral project will focus on the development and application of Al-supported methods
for analysing, representing, and predicting chemical and materials-related information. The
work may involve literature-derived data, experimental datasets, molecular or materials
descriptors, graph-based representations, multimodal data analysis, machine learning models,
uncertainty estimation, and experiment-in-the-loop approaches.

Possible applications include nanomaterials, colloids, interfaces, soft matter, stimuli-
responsive systems, functional materials and physicochemical characterisation data. The
project is intentionally broad and interdisciplinary. Its main aim is to train the PhD student to
use artificial intelligence as a research tool for solving problems in physical chemistry and
materials chemistry.

Goal

The goal of the project is to develop and apply artificial intelligence methods for analysing,
representing and predicting chemical and materials-related data. The PhD student will use
machine learning, data analysis and Al-compatible representations to address selected
problems in physical chemistry and materials chemistry.

Requirements for applicants

The position is intended for a motivated candidate with a master's degree in chemistry,
physical chemistry, materials science, nanotechnology, physics, computer science, data
science, biotechnology, or a related field. The candidate should be interested in
interdisciplinary research at the interface of artificial intelligence, chemistry, and materials
science.

Combined experience in the Al-related part of the project (e.g., Python programming, machine
learning, data analysis, cheminformatics, molecular or materials descriptors, graph-based
modeling) and the chemistry part of the project (analysis of spectroscopic or microscopic data,
physical chemistry, colloid and interface science, nanomaterials, soft matter or materials
characterization) will be advantageous. The candidate does not need to be an expert in both
Al and chemistry at the start, but should be willing to learn across disciplines.

Good communication skills in English, careful documentation of results, ability to work in a
team, and readiness to combine computational and experimental perspectives are required.



