Imm iNstitute for pure & applied mathematics

Workshop IV: Multi-Fidelity Methods to
Enable Robust Optimization and Real-Time
Control of Fusion Processes

May 18-22, 2026

Scientific Overview

The workshop will focus on addressing critical challenges in fusion simulation applied for the
design of optimal plasma experiments and designing plasma controllers, which are essential
for advancing fusion energy. Recent breakthroughs, such as the ignition success at NIF,
highlight the crucial role of computational and data-driven models in guiding experimental
setups. Future progress will depend on developing high-fidelity computational models
informed and validated by experimental data, and reduced-order and surrogate models for
many-query applications like optimization and control. These advances will help bring
sustainable fusion energy closer to reality by optimizing experiment designs and
interventions.

To achieve these goals, the workshop will bring together experts from plasma physics,
computational mathematics, and statistics to tackle the complexities of large-scale
optimization and decision-making in plasma experiments. Discussions will explore the use of
surrogate models, machine learning, and multi-fidelity methods to address challenges like
model complexity, computational expense, and uncertainty. Emphasis will be placed on
developing scalable algorithms for optimal control and design under uncertainty, with a
focus on leveraging both high-fidelity and low-fidelity models. The workshop will also explore
reinforcement learning and inverse problem-solving methods to guide experimental data
acquisition and improve predictive accuracy in plasma physics applications.

Long Program Schedule

This workshop is part of the long program Multi-Fidelity Methods for Fusion Energy

(MFE2026).

e Multi-Fidelity Methods for Fusion Energy Tutorials : March 10-13, 2026

e Workshop I: Multi-Fidelity Methods for Fusion Plasma Physics : March 23-26, 2026

e Workshop II: Learning Models from Data for Multi-Fidelity Fusion Plasma Physics : April

13-17, 2026

Workshop Ill: Fusion Device Design and Engineering: May 4-8, 2026

o Workshop IV: Multi-Fidelity Methods to Enable Robust Optimization and Real-Time
Control of Fusion Processes : May 18-22, 2026

Participation

Additional information about this workshop including links to register and to apply for
funding, can be found on the webpage listed below. Encouraging the careers of
women and minority mathematicians and scientists is an important component of
IPAM’s mission, and we welcome their applications.
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