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Project goals

Goal: Develop new UWBG ternary nitride materials for radiation tolerant
neutron detectors, understand stability and defect behavior, and
demonstrate device functionality

Fission and fusion research,
nuclear reactors,
geothermal borehole
imaging, nuclear medicine,
materials characterization,
nuclear incident response

Hypothesis: Coupling the strongest-known neutron capture cross section
of 1°’Gd with the transport properties and demonstrated radiation
tolerance of nitride semiconductors will advance both absorption and
transport properties compared to state of the art, with potential for (a) ___ Timeline of neutron detector technology development
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Key scientific challenges and team capabilities

Nancy Haegel (PI) Andriy Zakutayev = Geoff Brennecka Prashun Gorai Kai Vetter Sage Bauers

Key challenges:

= Synthesis of new metastable AIGdN alloys

= Design electrode materials and demonstrate
heteroepitaxial integration

Expertise in novel nitride growth, theory and computation, materials integration and

= Study behavior under irradiation; understand device functionality, sensor physics and applications
Sta bility and defect formation (a) Theoretical calculations for AlScN and AlLaN (b) Theoretical phase diagram for AlScN (c) Experimental growth diagram for AlScN
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Recent advances and opportunities to partner

Partner in novel nitride applications
Recent results/trends relevant to ERI PP

= (Class of pseudo-binary alloys and ternary nitrides is rapidly
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Realize an integrated sensor vision
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