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« Helium generation can cause significant degradation of nuclear structural materials Design Criteria: Schematic isometric section view of assembly

* |on beam implantations are widely performed to understand Helium effects in materials  Compact; fitin 21.5 cm x 28 cm x 28 cm beam box

* The volume of material that can be investigated is limited by ion beam energy and current » Implant 5 samples at once; 20 x 5 mm? beam spot

« Mechanical properties exhibit a strong size effect if samples are not sufficiently large’ * Provide water cooling for in-beam components

* Deep ion implantation is needed to bridge experimental length scale gaps * Produce >206 discrete energy levels }

Impact: Understanding Helium effects on nuclear structural materials is necessary to ensure Other degrader designs: too large, don’t provide enough levels, difficult to cool \

the safety and functionality of current and future technologies. Coupling the Cyclotron with % 28 cm
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an ion beam degrader enables rapid turnaround testing of bulk-scale nuclear materials. A
Objectives: Uniformly implant micro-mesoscale (100 um) materials (HT-9) with Helium ions: 9 | 'ff‘:-i' Degrader step-wedge
* |Implant the samples using 206 discrete energy levels Size comparison g Collimator
« Use energy levels to implant at least 0.5 at% He in the sample volume I v to beam box
* Prevent heating of steel samples over 300 °C
« Implant multiple samples in a single beam run Modulator wheel Max wheel diameter to 1x 1.6 m diameter wheel 16x 13 cm wheels for 206 . .
example? fitin beam box: 13 cm for 206 levels levels Collimator sub assembly detail
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