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Remarkable advances have been made in science and tech-
nology for magnetic fusion energy, leading to construction 
of new devices that aim to demonstrate net energy gain.  
However, significant technical challenges must be over-
come to reach the year-long operation timescales required 
for a power plant.  This talk will focus on the leading con-
cept, the tokamak, and look at next steps needed for 1) 
production and control of a sustained fusion plasma, 2) de-
velopment of materials that can withstand the extreme fu-
sion environment, and 3) harnessing fusion power. Sophis-
ticated integrated modeling tools are enabling tightly cou-
pled plasma, nuclear, and engineering predictive modeling 
of the fusion core, first wall, blanket, magnets, etc. Such 
‘virtual test beds’ aim to shorten development time and 
guide design decisions to quickly arrive at innovative solu-
tions that maximize the probability of meeting Fusion Pilot 
Plant (FPP) goals and enable optimization to impact com-
mercial viability and timely delivery of fusion power. 
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