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Breaking silos: Fusion energy research spanning plasma core 
to society
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• University of Wisconsin-Madison based spherical 
tokamak, r = 0.5 m, funded by U.S. Dept. of Energy

• Focused on developing solenoid-free plasma initiation 
techniques to reduce cost, complexity of commercial 
fusion energy devices 

• Research team of 20+ people, including students and 
faculty 

• Bringing together plasma science &
     fusion engineering 

Pegasus-III Experiment Fusion Impacts Collaborative

• Interdisciplinary team of 20+ at University of 
Wisconsin-Madison funded by the Wisconsin Alumni 
Research Foundation 

• Developing tools to provide early assessment of 
impacts of design choices 

Why Fusion?

Producing 1000 megawatts of electricity, enough to power a

major city, for one day would require:

18 million lbs. of coal 1 lb. deuterium;
1.5 lb. tritium

Coal Plant Fusion Plant

(~90 rail cars)

Reimagining the design of fusion energy systems for a

just energy transition

Recent technological advances, achievement of energy

breakeven in the fuel at NIF, and a rapidly growing private

fusion industry, have motivated a historic pivot f rom

focus on fundamental science research to addressing

challenges needed for energy generation.

Energy gain

Economics Social acceptance

Developing risk and safety assessment methodologies for fusion energy system technologies.

The use of large amounts of tritium & presence of high-energy neutrons poses radiation risks to safety
operation, environment, and human health. Initial scoping studies have focused on developing risk and safety
assessment methods that do not rely on full system designs to make decisions.

Understanding the  environmental impacts of  fusion energy across the technology lifecycle.

               Focus on critical assessment of impacts of fusion energy with: 1) an equity-focused social & environmental life
               cycle assessment and 2) a dynamic lifecycle assessment and modeling the direct/indirect impacts of fusion 

Creating a socially engaged approach for fusion technology design and development.

Energy Transition Focus groups have begun as a first stage in a process to incorporate community into
technology assessment. The process will engage communities, private companies, and publicly funded research
efforts during the design process while providing transparency and building trust.

Department of  Nuclear Engineering & Engineering Physics

Life Sciences Communication

Nelson Institute for Environmental Studies

Robert M. La Follette School of  Public Affairs

Wisconsin Energy Institute

University of Wisconsin - Madison

Init ial funding provided by:

Just Fusion Collaborative

New interdisciplinary team investigating the societal-economic-environmental impact of  fusion energy systems.

Goal: Reimagine fusion energy system design in support of  a just and equitable energy transit ion while engaging

communit ies in the design process 

Three areas of research are being pursued for a sociotechnical approach to the development

of fusion energy systems:

Progress toward commercially viable fusion energy
requires progress along 3 equally important axes. 

* Adapted from S. Wurzel and S. Hsu, PoP 29, 062103 (2022)
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Most of the effort has been focused on
energy gain. Just Fusion’s focus will be on
the urgent need to address the economics

and society’s consent and participation in
fusion technology development.

Choices made now will impact communities, fusion generations and success of fusion energy:

Community, private industry concerns are aligned with a focus on urgency to impact climate change and

increase energy security, reduce cost with wide scale deployment.

Collaborative members: Profs Vicki Bier, Kaiping Chen, Diem, Juliana Pacheco Duarte, Morgan Edwards,
Laila El-Guebaly, Aditi  Verma (UM), Paul Wilson
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Building connections around the world, identifying areas for 
collaboration/bilateral agreements
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Italy – meeting with leadership in 
Nuclear Physics

A*STAR Future Energy Acceleration 
& Transition

UN Summit of the Future
Jordan, IAEA, U.K. U.S.

Italy – high school visit

U.S. Delegation 
through Germany

Testifying to Congress


	Front Matter
	Slide 0: The Fusion Skills Pipeline: Academic, Industrial and International Context 
	Slide 1: Breaking silos: Fusion energy research spanning plasma core to society
	Slide 2
	Slide 3
	Slide 4: Building connections around the world, identifying areas for collaboration/bilateral agreements


