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Towards Commercially Viable Fusion Energy: Innovation,
Challenges, and the Growing Contributions from Al/ML

This is a pivotal moment in the quest for fusion energy. Much of the scientific
foundation has been laid. A recent surge in private sector investment has
introduced a new dynamism and mindset. The Biden administration has declared
a goal to build a fusion pilot plant on a ‘decadal time scale’. Simulation
capabilities are maturing and providing rigorous predictions of many aspects of
fusion performance. Additionally, new Al/ML technologies are being integrated
with extensive datasets from simulations and experiments, opening vast
opportunities. However, significant uncertainties and challenges persist. In this
talk, I will focus on three inter-related topics: (1) my view of the state of fusion
energy research; (2) the contribution of my work to advancing commercially viable
fusion energy, drawing on experiences from both the University of Texas at
Austin and ExoFusion, a startup | co-founded; and (3) an examination of the
expanding and accelerating role Al/ML is playing in fusion research.
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Biography

Dr. David Hatch is a research professor at the Institute for Fusion Studies at the University of Texas
at Austin, with a Ph.D. in Physics from the University of Wisconsin-Madison. He has previously
worked as a Postdoctoral Research Associate at the Max- Planck-Institut fir Plasmaphysik in
Garching, Germany. Dr. Hatch is focused on fundamental and applied aspects of fusion plasma
physics. He uses high-performance computing to understand and optimize turbulent transport in
fusion devices, particularly in the critical edge transport barriers that will determine the practicality of
fusion as an energy source. He is known for his contributions to understanding the velocity space
spectrum of gyrokinetic turbulence, the identification of nonlinear couplings among linear
eigenmodes in gyrokinetic turbulence, and the importance of the size and field scaling of transport
through the tokamak periphery. Dr. Hatch was the lead principal investigator for the SciDAC
Partnership for Multiscale Gyrokinetic Turbulence and led the DOE Office of Fusion Energy Sciences
FY19 Theory Performance Target. Dr. Hatch has recently co-founded a fusion startup company,
ExoFusion, in partnership with UT Austin colleagues with the goal of rapidly enabling commercially
viable fusion energy.
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