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Nuclear data are at the core of
many modern endeavors in the civil
and defense nuclear sectors, driven by
the needs for the design and construc-
tion of new modern nuclear fission
and fusion reactors, radiation safety,
the needs of safe treatment and dis-
posal of radioactive waste, and a wide
variety of healthcare, material science,
security and defense applications.

While a number of international
databases containing nuclear data ex-
ist, their content often falls short in,
for example, precision, energy range,
and angular coverage. Similarly, the
production of new and more precise

were provided by speakers from AWE,
UK NNL, UKAEA, and NPL defining
the data needs for the defense and civil
nuclear sectors, fusion research, and
healthcare. UK research capabilities
were shown in presentations on nu-
clear data relevant fundamental re-
search, UK-hosted neutron sources,
and accelerator mass spectroscopy for
nuclear data.

The role of the UK academic nu-
clear theory community was discussed
as part of the meeting. The critically
small proportion of theorists in the UK
community compared with most other
countries active in nuclear research

The meeting concluded with a
roundtable discussion on future action
in the field, feeding into future United
Kingdom—hosted nuclear data efforts.
As a follow-up, a larger conference is
being organized with the Institute of
Physics for the week of 7 September
2026.
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DFT for extensive studies of data

J. Phys. G: Nucl. Part. Phys. 52 (2025) 065104 H Wibowo et al
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Expanding the limits of nuclear stability at finite
temperature

Ante Ravli¢ &, Esra Yiiksel, Tamara Nik$i¢ & Nils Paar &

Nature Communications 14, Article number: 4834 (2023) | Cite this article
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Machine Learning in Nuclear Theory: Yuksel (Surrey)
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Machine learning: Nuclear Data application
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Figure 1: Representative example of DNN emulator en- Figure 2: Results of DNN-informed TtaLys calculations
semble performance. Ensemble predictions are shown in of 8%Y elastic scattering (blue) compared with ENDF/B-
blue, TaLys calculations in orange. Shaded region indicates VIIL.O nuclear data (orange).
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Presentation at UK loP
nuclear physics
conference this week

Bayesian Calibration of a Regional Optical
Potential and Uncertainty-quantified Predictions

for Compound Nucleus Reactions

Samuel Sullivan?, Kyle Beyer?, Filomena Nunes?2?3,

Paul Stevenson’#4, James Benstead*', Lee Morgan*'

Department of Physics, University of Surrey, Guildford, Surrey, GU2 7XH, UK. 2Facilty for Rare Isotope Beams, Michigan State University, East Lansing, Michigan, 48824, USA. 3Department of
Physics and Astronomy, Michigan State University, East Lansing, Michigan, 48824, USA. <AWE Nuclear Security Technologies, Aldermaston, Berkshire, RG7 4PR, UK

Nuclear physics applications (e.g. the energy sector, national defence programs) rely on accurately modelling neutron-rich
reaction networks, including key processes such as compound nucleus (CN) formation and decay. Optical model potentials
(OMPs) describe the effective interaction involved in these CN reactions. Global OMPs, such as the Chapel Hill potential (CH89)

[1], have been developed to predict observables across the nuclear chart, however global OMPs primarily excel at reproducing
average trends. In addition, modern applications demand uncertainty-quantified potentials, of which there are few global OMP
examples. A key exception to this is CHUQ [2], a Bayesian calibration of the CH89 potential.

We propose a regional approach to the optical potential, calibrated along isotopic chains to enable better extrapolations away
from stability. This uncertainty-quantified, OMP calibration is called the Chapel Hill Regional Potential (CHIRP).

CHIiRP was calibrated using differential elastic scattering cross sections and analysing power angular distributions from

Introduction
Methodology
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the zirconium isotopic chain. It uses the CH89 form of the OMP, and the statistical model used to produce CHUQ. This
model was implemented using rxmc [3]. Optical model calculations were performed using the R-matrix solver jitR [4].

Calibration Results

» CHIRP differs from CHUQ in the energy
dependence and isospin dependence of
its imaginary components. CHiRP predicts
greater surface absomption but overall less
absorption than CHUQ.

* CHIiRP uncertainties are smaller than
CHUQ's when calculating observables.

* CHIRP displays improved accuracy on
data around E, = 10 MeV, while the
regional and global ap proach offer similar
levels of agreement to elastic data at
higher energies.

»  CHiRP extrapolations to #Y reactions
improve on CHUQ predictions.

Figure A show Rutherford ratios calculations
at E.. =22.5 MeV. Figure B shows =Y neutron

elastic scattering predictions.
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Timofeyuk, Bailey and Gilbert, Phys. Rev. C 110,
014612 (2024)

UKAEA collaboration on D-T fusion
Gamma-branching ratios in D-T fusion as diagnostic 10-2

Ab-initio structure and
reactions: Vorabbi (Surrey) 104
Vorabbi et al., Physical Review C 109, 034613 (2024): Optical potentials

derived from ab initio structure model: essentially model free from
interaction to scattering data

—— NNLOs,t - GkvADC(2)
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Gamma-ray strength functions via RQRPA

......... C »
10_6 :_— f:w ROQRPA 4 IEUSI_l 10_6 A E ii“, RORPA p ,.&: ZORPb
F o, RORPA s @ E [~ f,;» RQRPA ¢ s ©
[ T=0 MeV | T=0Mev =~
107 F -
i> . Fultz et al., (1969) 107 k L
N 4 Lepretre et al., (1974) - L
= I Sorokin et al., (1974)
L orokin et al., :
E AN Varlamov et al., (2009} n i ? . j?ngﬂ el a}" 1’1(220018;
= 10 3 #  Utsunomivya et al., (2011 - R C ingo et al,, II, (2018)
o C . }r‘ ) > { ) { ‘1‘. Fultz et al., (1969) r Vesyssiere et al., (1970)
- t.. (p.p') data (2016) 10" £ i AR ) Lepret.re etal., (1974) i +  Sorokin etal, (1973)
| Ml f‘H, (p,pr} data (2020] E "5 N '-‘: Sorl)kln et a|., (19?5) ’ i Belyae\" et al-, (]995}
10-9 . T, (p.p') data (2016) C ¥ MI & Varlamov et al., (2009) lG-b 3 .+ Kondoetal,l, (2012)
3 £ L ; i f.,, (p.p') data (2020) E | £ N d
C LM p’p)data (2020) - Ml ' E|?[p1p] ata
- : £ (p.p') data (2020) [ ‘ £ (p.p) data
1 ] ] 1 1 I ' 1 1 ] IO—S' || 1 | | 1 1 1 | 1 L1 ] AN Ml' ] 1 1 | ] |
2 4 6 8 1012 14 16 18 20 22 24 26 2 4 6 8 1012 14 16 18 20 22 24 2 4 6 8 1012 14 16 18 20 22 24 26
E (MeV) E (MeV) E (MeV)

FIG. 2: The 4SFs for E1 and M1 transitions in (a) '2°Sn, (b) 124Sn, and (c) 2°®Pb nuclei calculated within the
RQRPA framework at T'= 0 MeV, and compared with the experimental photoabsorption/photoneutron vSFs by
Fultz et al. [7], Lepretre et al. [77], Sorokin et al. ['(], Varlamov et al. [1!], Utsunomiya et al. ['”], Jingo et al. I

and II [1], Vesyssiere et al. [11], Belyaev et al. [1"], Kondo et al. [(]; and (p,p’) data from Refs. [, 17, 17].

Kaur, Yiksel and Paar, Phys. Rev. C 112, 014307 (2025)
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Dipole response of "*Se above 4 MeV
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Mixture of Experts for Cross-Section Evaluation

T Universit
of Gl asgowY

Smoothly blend specialised models across the
energy range
Each expert handles the regime it suits best. The system

learns the transitions from data and produces a single
prediction with honest uncertainty.

Formalises what evaluators already do

Different formalisms for different regimes is standard in
evaluation. The Mixture of Experts makes the partitioning
explicit, automatic, and uncertainty-quantified.

Gating network finds the regime transitions from data

Lower panel: each line is one expert model. The network
finds where to switch between experts from the data. The
current expert library is extensible to any differentiable
model.

Evaluation-independent: trained on EXFOR only.

William Hopkins | w.hopkins.1@research.gla.ac.uk
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Quantum computing calculations for nuclear

structure and nuclear data

Isaac Hobday, Paul D. Stevenson, James Benstead

Author Affiliations +

Proceedings Volume 12133, Quantum Technologies 2022; 121330J (2022) https:/

doi.org/10.1117/12.2632782

Event: SPIE Photonics Europe, 2022, Strasbourg, France

Very “horizon-scanning”
activity, esp. as far as
nuclear data goes

arXiv 2403.08625
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Bhoy and Stevenson, New J Phys 26, 075001 (2024) quantum circuit to prepare >8Ni state in shell model &
variational determination of gate parameters
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Nuclear Instruments and Methods in Physics

s Research Section A: Accelerators, Spectrometers,

ELSEVIER
Detectors and Associated Equipment
Volume 1085, May 2026, 171233

@University of Birmingham

Full Length Article
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Simulation and analysis of an AmBe source —r——
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Filippo Falezza A ¥, Jack Bishop, Tzany Kokalova, Carl Wheldon, Stuart Pirrie, Max Conroy, Neil 52 4000(—
Curtis e
£ 3000(—
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Abstract i
This article details a comprehensive Geant4 simulation based on an analytical approach 1000:—
to the PrimaryGenerator class. Rather than simulating the interaction of **' Am « decay C F 1 1 1 1
0 A A A i A ¥ — 2 A A ke s A A "
0 2 4 6 8 10 12

with ?Be through the in-built Geant4 physics list, this simulation uses the differential Niewiiun Eneroy. (4eV)

cross sections of the *Be(a, n)lQC reaction to directly produce neutrons and >C ions

. . . . . - P Download: Download high-res image (249KB)
while simultaneously increasing computational efficiency. The advantage of this is the

ability to generate Doppler broadened 4.4 MeV and 3.2 MeV + rays from 'C decay and

hence the verification of the excited states ratio per neutron emission. Each stage of the

Download: Download full-size image

Fig. 8. Comparison between simulated generated initial neutrons (red) and Geiger-Van
Der Zwan (blue) primary neutrons. Geiger-Van Der Zwan data are scaled by integral.

" These simulated neutrons are scored as generated inside the source, not emerging. Note
distribution of the **' Am fission fragments. The features of the emerging neutron the presence of common features between the two datasets. Geiger-Van Der Zwan data

simulation has been verified against commonly accepted results, including the mass

spectrum have been compared to commonly accepted data, confirming the validity of the sampled from Fig. 3.
simulation. The source term and the simulation template are made publicly available in

conjunction with this article. Although not extensively verified, the 2> PuBe neutron

source has also been implemented, making it a straightforward framework for

implementing further sources.
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Direct Determination of Fission-Barrier Heights Using

238U

Light-Ion Transfer in Inverse Kinematics 8.6 MeV/
nucleon
S. A. Bennett," K. Garrett®,' D. K. Sharp®,"” S.J. Freeman®,"* A. G. Smith®,' T.J. Wright®,' B.P. Kay®,’ \ CDstarget  Fission Fission
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Microscopic theory of fission s SURREY

Strong link between structure of potential energy surface and fission dynamics
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SURREY

Tensor force in fusion reactions

T22 (top) vs T24 (bottom) °0+°0 @ 68 MeV
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UK civil and defence sectors to home students.
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31 July 2025 11:00am
Webinar

6 August 2025 1:00pm
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PLANET

A doctoral training centre in applied nuclear physics

What is PLANET?

A major £9m initiative is being launched to train at least 80 industry-ready nuclear scientists, serving as a key part of a national drive to
quadruple the number of nuclear specialists in the UK.
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TENDL IS IN THE UK!

QO B tendl.imperial.ac.uk/tendl_2025/tend|2025.html B % y B

S-based evaluated nuclear data library

Home Reference & us Citations Feedback TALYS

Webelieve that ourgreat  How to reference TENDL-2025
goal can be achieved with
sstaiationand Sub-library files Last update: June 28, 2025
reproducibility. We are so 1. Neutron TENDL is a nuclear data library which provides the output of the TALYS nuclear model

outsideithebox;ithatthe box 2. Proton  code system for direct use in both basic physics and applications. The 13th version is

3. Deuteron TENDL-2025, which is based on both default and adjusted TALYS calculations and data
4. Triton from other sources (previous releases can be found here: 2008, 2009, 2010, 2011, 2012,

is a point

5. Hey 2013, 2014, 2015, 2017, 2019, 2021 and 2023).

6. Alpha Up to 2014, TENDL was produced at NRG Petten. Since 2015, TENDL is mainly developped
7. Gamma at PSI and the TAEA (Nuclear Data Section). Still, many people contribute to TENDL with
8. Fissionyields  the testing and processing of the files.



UK Nuclear Data 2026:
A Renaissance

8-10 September 2026
Institute of Physics, London, UK




Thanks to: Jagjit Singh (Manchester), Gavin Smith (Manchester), David Jenkins (York), Carl Wheldon (Birmingham),
Bjoern Seitz (Glasgow), James Benstead (AWE), Samuel Sullivan (Surrey)
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