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Activation predictions and experimental validation using dosimetry foils
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Introduction

The planned high profile DT experiments expected in the next few years at the Joint
European Torus (JET) is expected to produce large neutron yields in the region of 102

neutrons.

The scientific objectives of the experiments are linked with a technology
programme, WPJET3, to deliver the maximum scientific and technological return through
exploitation via the high neutron fluxes predicted at JET.

The ‘ACT’ subproject is focussed on the the irradiation of ITER materials within the
JET neutron environment.
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Motivation: Take advantage of the large 14 MeV neutron fluence expected during JET
DTEZ2 to irradiate samples of real ITER materials used in the manufacturing of the main
in-vessel tokamak components. -> Provision of benchmark data and improved
understanding through measurement of nuclide activities for each material with
comparison against the predicted quantities via calculation with neutron transport and
activation codes and modern nuclear data libraries.

The status of the ACT subproject is presented here with particular focus on the
analysis associated with the JET C38 D-D experimental campaign, where ITER materials
with diagnostic foils have been exposed to the JET neutron environment for the first time,
retrieved post-irradiation and then analysed by a number of participating laboratories.
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Top plot: specific activity prediction of dominant nuclides during and following JET
irradiation of a EUROFER sample. The dashed vertical line denotes the time at
which the samples were removed from the JET LTIS. Bottom plot: daily neutron
fluence averaged over the sample volume within the LTIS. The inset plot shows the
neutron energy spectrum averaged over the sample volume within the LTIS. Reaction type
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