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Abstract: Machine learning is transforming many aspects of people's lives at an extraordinary rate, as shown by 
the appearance and adoption of large language models, such as chatGPT. It is (at a slower and less successful 
rate) showing up in physical sciences, appearing in up to 10% of new papers in some areas. Some of these papers 
are excellent, while many do not meet traditional scientific publishing standards. 
 
I have been involved with ML for about 12 years in my research, and have been teaching ML in a graduate course 
to chemists, physicists, mathematicians, and materials scientists for about 4 years. I am not an expert in ML. This 
talk will be for a general scientific audience. I will explain some of the basic concepts of ML. I will try to shed 
some light on the rapid development of this technology and its impact on both our research and our teaching 
within and beyond our school. 
 
Bio: Kieron Burke is a distinguished professor in both the chemistry and physics departments at UC Irvine.  His 
research focuses on developing a theory of quantum mechanics called density functional theory. 
 
Prof Burke works on developing all aspects of DFT: formalism, extensions to new areas, new approximations, 
and simplifications. His work is heavily used in materials science, chemistry, matter under extreme conditions 
(such as planetary interiors or fusion reactors), magnetic materials, molecular electronics, and so on. He has 
given talks in theoretical chemistry, condensed matter physics, applied mathematics, computer science, and 
even organic chemistry. His graduate students and postdocs usually come from either the chemistry or physics 
departments, but his undergraduate researchers also come from math, computer science, and engineering.  He 
believes that the most impactful advance in 20th century physics was the development of quantum mechanics, 
without which we cannot understand chemistry and materials. He also believes that there are few problems in 
theoretical science whose solution has more immediate impact than the improvement of DFT. The more 
accurate, reliable, and widespread DFT calculations become, the sooner we will have novel materials and drugs, 
and the more we will understand both our own planet and others. 
 
Prof Burke is also a fellow of the American Physical Society, the British Royal Society for Chemistry, and the 
American Association for the Advancement of Science, and a member of the International Academy of Quantum 
Molecular Sciences.  He is known around the world for his many educational and outreach activities.   According 
to Google scholar, his work is cited over 25,000 times each year. 
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