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UK Background

 UK has a world-leading background in muon accelerator R&D
 Leader in neutrino factory International Design Study

 Developed proton driver optics
 Optimised target, muon selection and cooling schemes
 Acceleration via non-scaling FFA
 Decay rings for muon decays to neutrinos

 Strong collaboration with CERN on nuStorm project
 World-leading hardware R&D programme

 Constructed EMMA world-first non-scaling FFA
 Hosted Muon Ionisation Cooling Experiment (MICE)
 Developed target test stand for high power targetry

 20 years of experience on muon accelerator R&D



  

European strategy Update (2020)
Strategy 
document

Deliberation Document



  

Panels

 European Committee for Future Accelerators panel (ECFA)
 European strategy for detector R&D

 Laboratory Directors’ Group panels (LDG)
 European strategy for accelerator R&D

 Particle Physics Advisory Panel (PPAP)
 What physics goals/experiments should UK pursue

 Particle Physics Technology Advisory Panel (PPTAP)
 What technologies should UK develop

 Muon Collider Collaboration
 Memorandum of Collaboration and statement of interest
 EU funding bid to be prepared



  

LDG Panel



  

LDG Panel



  

LDG Panels Interim Report (1)

 Protons → pions/muons → cooling → acceleration and 
collision

 The only route to leptons with energy > 3 TeV
 Potential for

 Lower cost
 Lower power consumption 
 Shorter timescale
 To be confirmed!



  

LDG Panels Interim Report (2)

 Interim Report:
 Four main areas of concern/risk

 Small amount of off-site radiation from neutrinos must be minimised
 Machine Detector interface & detector backgrounds
 High energy complex design

 Acceleration/collider at 3 TeV Centre of Mass energy needs work
 Acceleration/collider at 10 TeV Centre of Mass energy unexplored

 Muon production and cooling
 Target area very challenging
 Muon cooling needs work → drives performance

 Also note
 Proton complex also needs to be considered
 Synergies

 nuSTORM and ENUBET
 Lepton flavour violation
 Surface muon production

 Aim to establish the need for a complete programme (CDR) 
by 2026



  

LDG Panels Interim Report (3)



  

LDG Panels Interim Report (4)



  

PPAP

 Particle Physics Advisory Panel
 Report in final drafting
 Outcome reflects closely muon community inputs...



  

Particle Physics Technology Advisory 
Panel

 

 Report writing stage



  

International Muon Collider 
Collaboration

 International muon collider collaboration
 Focus has been gathering input to LDG report

 Community meeting 6-8 October
 LDG report status
 Memorandum of Collaboration including statement of interest
 Setup of collaboration structures
 EU funding application due March 2022



  

MoC
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nuStorm

 nuStorm has good synergies with muon collider
 FFA optics could enable high acceptance muon storage ring
 Effects of pion and muon decay on active accelerator 

components
 Relatively high current secondary pion/muon beam available 

for cooling studies
 Synergy with Enubet

 It would be the highest current high-energy muon facility
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nuSTORM/Demonstrator layout
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Today

 Update the status of muon studies in the UK?
 What should we seek to deliver over the coming few years?
 How should we go about gathering resource to do this?



  

UK Muon Collaboration
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