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Nuclear Physics in the UK

Scotland

UWS (NS/NA)

Glasgow (HP)

Edinburgh (NS/NA)

North of England

Liverpool (NS/NA /HP)

Manchester(NS/NA /HT)

Sheffield (HP)

York (NS/NA /HP/NT)

Midlands 

Birmingham (NS/NA /HP)

Derby (HP)

Southern England

Surrey (NS/NA/NT)

Brighton (NS/NA)

Brunel (HP)

Daresbury lab (NS/NA /HP)

 

• 12 Universities

• 1 national laboratory

• 1 accelerator facility (MC40)

Number of NP academics per institute

MC40 proton/neutron beam 

facility (NS/NA)
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Context within Europe

• UK NP community is smaller than comparable 

economies in mainland Europe

• Relative contribution of nuclear theory (~5% of 

academics) is smaller than in Europe, US and Asia 
– current priority to increase theory support
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Fundamental science questions

• Where are the limits of nuclear existence? 

• How does nuclear structure evolve in exotic nuclear systems, what 

mechanisms drive new structural phenomena? 

• How well are nuclei described in terms of the underlying fundamental 

interactions based on QCD? 

• What are the nuclear processes responsible for the synthesis of the 

elements in various astrophysical sites/conditions?

• Can the dynamics of QCD fully explain hadron (and exotic hadron) 

properties e.g. structure, confinement, mass, excitation, spin,..? 

• Is there evidence of gluon saturation in high-energy nuclear collisions?
• What is the nature of the quark-gluon plasma, and how does it emerge  

     from fundamental interactions? 

• How do hadron and nuclear properties relate to neutron stars, black 

hole formation or matter during the early evolution of the Universe?

4



Facility map and recent UK leadership roles

Halls A, B, C and D
Hall B Chair of CLAS12 collaboration
Hall B Chair of CLAS12 speakers committee

Hall-C Collaboration user board
Hall  A SBS coord committee

ALICE, ISOLDE, nTOF, CRIS, IDS, ISS
ALICE Collaboration Board (Chair)
ISOLDE Spokesperson and Collab chair

CRIS, IDS, ISS Spokespersons

NUSTAR, R3B
NUSTAR spokesperson (+LS, SHE)
AGATA steering committee/management board

FAIR/GSI scientific council

A2
A2 Collab Board

Chair NP Expt. Eval. Committee

User exec committee

Univ of Michigan

JYFL

HIGS

GANIL

ILL, LUNA, LNL

LUNA Collab Board

LBNL
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Recent infrastructure leadership

AGATA

Univ of MIchigsn

Forward tagger (Hall B)

SBB spectrometer 

(Hall A)

ALICE inner tracker

ALICE central trigger

 system

ISOL SRS

FAUST

DESPEC/

HISPEC

AIDA

DEMAND neutron array

(Also for FRIB)

HYPATIA array

RIBF

R3B - TRT

Neutral Kaon beam 

Facility (Hall D)
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(Indicative) Facility use 

CAVEATS:

Only shows the breadth of 

engagement of UK community

Shows facilities mentioned in 

STFC Consolidated Grant (CG) 

research themes in 2023

Nuclear structure/astro – 
programmes typically based on a 

number of facilities

Hadron programmes typically 

focus on a single facility 
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STFC Consolidated grant funding for UK nuclear community

A rough estimate of the funding supporting CERN research in 2023 CG round is ~£6-7M 
8



Recent (indicative) funding for UK NP outside of main grants panel

Numbers show funding 

awarded in £M

CAVEATS:

Responses from 9 of 12 groups

(ERF numbers from NPAP24)
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Projects funded in most recent STFC Projects (PPRP) round in 2023

Univ of MIchigan

Previous rounds saw significant investment 
in ALICE@LHC, SRS@ISOLDE 10



UKRI infrastructures project – Electron ion collider (Brookhaven)

• Image the gluonic contribution of matter, nature of strong 

force, mass generation, hadron spectroscopy, …

• UK contribution recently funded by UKRI infrastructure fund 
Seven universities and two national laboratories (£58M)

• Contributions to ePIC detector :

• SVT (MAPS) 
• Electron tagger (TIMEPIX)

• AI-guided Calorimetry 

• Also – collaboration in delivery of EIC accelerator 

infrastructure

• Expected to be online in 2032
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Nuclear PDRA in the UK by institute (source NPAP24)

CAVEATS:

These show PDRA supported 

for both pure science (STFC) 

and industry projects

(Total STFC CG PDRA 27 in 

2023)
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Nuclear PhD students in the UK by institute (source NPAP24)

CAVEATS:

These show PhD supported by  

STFC as well as industry 

projects, self-funding students

13



Nuclear technicians/engineers in the UK by institute (source NPAP24)

Many of technicians at 

STFC Daresbury part of

cross-community effort
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(Some of the) Future projects in the UK roadmap

AGATA upgrade – Progress from 3 to 4 spectrometer

ALICE upgrade - Collaboration proposes a novel detector - ALICE3 - with 

high readout rate, superb pointing resolution and excellent tracking and 

particle ID using advanced silicon (MAPS) detectors. LHC Runs 5,6 (2035).

Legend 1000 – Neutrinoless double  decay; isotopically enriched 76Ge 

E1-M2 Mössbauer – Nuclear CP violating moment in odd mass pear shaped 

nucleus. 

GSI/FAIR upgrade - New storage ring taking beams directly from the new 

SIS100 - SuperFRS accelerator/fragment separator. Increased beam 

intensities, transmission → new detector infrastructure

JLAB upgrade – Upgrade from 12 GeV to 22 GeV proposed. Enhanced 

capabilities for 3D imaging of nucleon; exceed J/psi threshold, new meson 

structure programmes, new possibilities for neutral Kaon beam
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UK NP publications in refereed journals

2020-2024: Nature Journals (17),

    Phys. Rev. Lett.(105)

    Phys. Lett. B (64)

For a list of recent research highlights from UK NP - see backup slides
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(Some) recent examples of 

societal impact from NP

+ high-level training in nuclear 

physics, cutting-edge detector 

technologies, advanced simulation – 

skills sought for medical/industrial 

imaging, medical physics, nuclear 

industry, finance, ..   

Quantum information in PET imaging – dose reduction (QTFP)

Nuclear waste management/security: LINKEOS

Oil industry, industrial imaging:  AevaSpec 

Radiation monitors for personnel e.g. D3S developed for Kromek 

(recent $6M purchase by US authorities)

Medical isotope production using -beams at intensity frontier

Ultra-fast rf photon detectors (with timepix) for medical imaging and 

quantum optics

MAPS technologies in medical physics : OPTima

AWE collaborations  e.g. VENOM, a new neutron facility for nuclear 

research and isotopic assay

Binding blocks - One of UK’s largest outreach activities reaching 

1000’s of school students (in-person) + online materials for educators
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Difficulties expressed by the community
Responses from 9 (of 12) groups 

CAVEATS:
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Thanks for listening
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Some recent research highlights from UK NP
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