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DFT for extensive studies of data

figure 1

Group of Dobaczewski at York

https://www.nature.com/articles/s41467-023-40613-2/figures/1


Machine Learning in Nuclear Theory: Yüksel (Surrey)

Esra Yüksel, Derya Soydaner and Hüseyin Bahtiyar, Phys. Rev. 
C 109, 064322 (2024)

https://doi.org/10.1103/PhysRevC.109.064322
https://doi.org/10.1103/PhysRevC.109.064322


Sullivan (Surrey), Stevenson (Surrey), Benstead 
(AWE), Morgan (AWE)
ND2025 presentation, to appear in proceedings

Machine learning: Nuclear Data application



Presentation at UK IoP 
nuclear physics 
conference this week



Ab-initio structure and 
reactions: Vorabbi (Surrey)

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 

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
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https://journals.aps.org/prc/abstract/10.1103/PhysRevC.109.034613
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.109.034613
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.109.034613


Gamma-ray strength functions via RQRPA

Kaur, Yüksel and Paar, Phys. Rev. C 112, 014307 (2025)



Gamma-ray strength functions via TDHF

PD Stevenson, Abhishek, Y Shi
Nuovo Cimento C 47 (2), 26



Mixture of Experts for Cross-Section Evaluation

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



Bhoy and Stevenson, New J Phys 26, 075001 (2024) quantum circuit to prepare 58Ni state in shell model & 
variational determination of gate parameters

Hobday, Stevenson & Benstead, arXiv 2403.08625
Variational algorithm to target excited states, on 
IBM_Nairobi quantum computer

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

https://arxiv.org/abs/2403.08625
https://arxiv.org/abs/2403.08625


@University of Birmingham



• fission measured following (d,p) 
reaction.
• this work used U-238 beam at 
stable beam facility (Argonne) for U-
239 fission
• method agrees with existing data
• can be used at radioactive beam 
facility (e.g. ISS at Isolde, SOLARIS @ 
FRIB) to study more exotic fissioning 
nuclei



Microscopic theory of fission 
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Strong link between structure of potential energy surface and fission dynamics

For (much) more, see:
P. M. Goddard, P. D. Stevenson and A. Rios, Phys. Rev. C 93, 014620 (2016) 
P. M. Goddard, P. D. Stevenson and A. Rios, Phys. Rev. C 92, 054610 (2015)

https://authors.aps.org/Submissions/status/?acc=CK10524&auth=Stevenson
https://authors.aps.org/Submissions/status/?acc=CK10524&auth=Stevenson
https://authors.aps.org/Submissions/status/?acc=CK10524&auth=Stevenson
https://authors.aps.org/Submissions/status/?acc=CK10524&auth=Stevenson
https://authors.aps.org/cgi-bin/wvman?acc=CD10401&auth=Stevenson
https://authors.aps.org/cgi-bin/wvman?acc=CD10401&auth=Stevenson
https://authors.aps.org/cgi-bin/wvman?acc=CD10401&auth=Stevenson


Tensor force in fusion reactions
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T22 (top) vs T24 (bottom) 16O+16O @ 68 MeV
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Thanks to: Jagjit Singh (Manchester), Gavin Smith (Manchester), David Jenkins (York), Carl Wheldon (Birmingham), 
Bjoern Seitz (Glasgow), James Benstead (AWE), Samuel Sullivan (Surrey) 


	Slide 1: Nuclear Data IN UK 
	Slide 2
	Slide 3: DFT for extensive studies of data
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8: Gamma-ray strength functions via RQRPA
	Slide 9: Gamma-ray strength functions via TDHF
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14: Microscopic theory of fission 
	Slide 15: Tensor force in fusion reactions
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21: TENDL is in the UK!
	Slide 22
	Slide 23

