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The Tokamak Reactor
A tokamak uses a magnetic field to confine plasma in the shape of a torus.
Energy produced through fusion is absorbed as heat  electricity by turbines.

To reach fusion conditions the 
plasma is heated by injecting
neutral particles (i.e., particles 
with no electric charge) into 
the plasma.

Scientist
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Distribution of Plasma Ion Velocities



IMA IP Bath, Sept. 20244/14 P. C. Hansen – Tomoraphy in Tokamak Plasmas

Towards the Inverse Problem

Image: Birgitte Madsen
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The Inverse Problem, Part I
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The Inverse Problem, Part II
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Other Variables: E and p
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Utilizing Knowledge about the Physics
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Physics Prior via Slowing-Down Functions
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Interpretation of Basis with Physics Prior
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Interpretation, Part II
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Interpretation, Part III
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Ex: Covariance Matrix for a “Skinny” Basis
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Conclusion
 The slowing-down functions provide a set of basis vectors that represent

the behavior of the ions in the plasma.

 We can interpret this as a regularization term in the Tikhonov formulation.

 Specifically, the use of these basis functions imposes local smoothing.

 The smoothing that we observe confirms the intuition of the physicists.

 Next step: deal with linearly dependent expansion functions.
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