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Nuclear studies at Diamond

» User research covers both fission and fusion

« Many studies make use of proxy systems for studies
relevant to nuclear energy systems

« Beamline access for radioactive research supported
by the Active Materials Laboratory (AML)
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Active Materials Laboratory

» Supports documenting, handling, and manipulation of
radioactive samples on site

» Central logistical hub for radioactive experiments

* Fully equipped dry and wet labs, and a counting room

» Accessible through Diamond beam time proposals
and the Diamond offline laboratory access scheme 5

» Additional funding route for UK based researchers via ﬁ -
the NNUF (now refunded through to 2030)
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Fission snapshot

» Established user community in the evolution of spent
nuclear fuel under various conditions

« Evolution under simulated redox conditions, testing a
potential waste disposal form, B18
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» Established user community in the evolution of spent S
nuclear fuel under various conditions ' 20

» Surface corrosion of uranium oxide surfaces,
simulating spent nuclear fuel storage — 107
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MANCHESTER

Sample 1
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Fission snapshot

Sample 2

Nano-UO,

» Established user community in the evolution of spent
nuclear fuel under various conditions

Uranyl U(VI)

Normalised intensity

Uranate U(VI)

e

» Characterisation of nuclear “sludge” particles from |
Sellafield, B18 and 120-Scanning i
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Irradiation damage in Compact Spherical Tokamaks (CSTs)

An example CST design cross-section
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Irradiation damage in Compact Spherical Tokamaks (CSTs)

Simulated n flux distribution in a CST
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Irradiation damage in Compact Spherical Tokamaks (CSTs)
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REBCO Coated Conductor

REBCO unit cell

REBCO: (RE)Ba,Cu,0, ¢

RE = Y/Gd/Euletc |

REBCO coated conductor (CC)
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[7] — R.J. Nicholls et al., Comm. Mater. 3(22), 2022.
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[8] — J.C. Lewis et al., Supercon. Sci. Technol. 38, 2025.
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X-ray spectroscopy: emission and absorption
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X-ray spectroscopy: emission and absorption

HERFD-XANES Auger electron Photoelectron (b)

Bonding information. ‘ ‘
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X-ray spectroscopy: emission and absorption

HERFD-XANES
Bonding information.

“Local environment”
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X-ray spectroscopy: emission and absorption
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Are neutrons always needed?
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Are neutrons always needed?

Comparison of He* and neutron irradiation
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HERFD-XANES 300 keV He* study

Intensity Difference
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EXAFS 300 keV He* study
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* Clear evidence of disorder in the unit
cell after irradiation

* Trends in agreement with Frenkel
model, but no obvious signature
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EXAFS

2 MeV He* study ouk:o=10Ellab on
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EXAFS 2 MeV He* study
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So, what next for REBCO at Diamond?

HERFD-XANES of 2 MeV He* irradiated samples (analysis pending)

Ongoing microscopy studies at ePSIC

Defect annealing studies — can we fix “broken” coated conductor and study this in situ?

EXAFS and HERFD-XANES of D-T fusion spectrum neutron irradiated samples

diamond
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Talk summary

Diamond has an established fission user community

« Growing nuclear fusion user community

» AML supports user access and facilitates on site
radioactive work

* NNUF funding available for users to carry out multi-
institutional projects, but access available as part of
standard Diamond beam time proposals
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