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Nuclear fusion research has been ongoing since the 1950’s.
Following the development of atomic weapons, scientists
have been searching for methods to achieve controlled and
sustained nuclear fusion for clean and abundant energy pro-
duction. Magnetic fields quickly became a viable option for
confining the high-temperature, high-density plasmas
needed. Many magnetic confinement schemes were devel-
oped (magnetic mirrors, stellarator, tokamak, spherical toka-

. mak). Each design has had various degrees of success, and

each has its own drawbacks. With the invention of the stel-
larator in 1953, Princeton Plasma Physics Laboratory (PPPL)
has been a pioneer in fusion research. Researchers have pro-
duced computational and experimental contributions to fu-
sion research, culminating in the 2026 construction and op-
eration of the National Spherical Tokamak Experiment — Up-
grade (NSTX-U). This talk will introduce nuclear fusion, dis-
cuss why we need a confinement scheme, introduce the
basic principles of magnetic confinement fusion (MCF), and
provide an overview of the popular confinement schemes.
The talk will focus on tokamaks and the potential advantages
of the spherical tokamak, examine upcoming experiments on
NSTX-U, projected to be the world’s most powerful spherical
tokamak, and conclude with open questions in MCF.
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