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Description

Activation foil neutron spectrum unfolding was first devised over 50 years ago as a technique for measuring the neutron
spectrum in research reactors due to its sensitivity to high energy neutrons.

Coincidentally, it will be the primary neutron spectrometry method in future fusion power-generating reactors. Due to its
ability to withstand arbitrarily high flux, temperature and magnetic field strength, it is the perfect candidate for measuring
the first wall spectra of future fusion reactors.

Knowledge of the neutron spectrum in the first wall will be necessary for impraving the future designs of Tritium Breeding
blanket concepts[1] which are necessary for fuel self-sufficiency, and monitoring power level variations[2], and the neutron
damage that components experience. This will dictate the operational lifetime and therefore financial feasibility of fusion
as an energy source.

However, our current understanding of unfolding only allows us to unfold fission spectra and accelerator spectra with
confidence, but does not allow the generalization of such knowledge to power-generating fusion reactor spectra.

To pave the way to using activation foils in commercialized fusion energy, we adapted existing unfolding algorithms, and
have devised a method to select the optimal set of foils to be used for any given expected spectrum. A foil selection
program was created to recommend a list of foils with maximum unfolding accuracy to the experiment designer.
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