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Procedure:
• Particle Physics Project Priotorization Panel
• Subpanel of HEPAP, which advises DOE and NSF

Previous reports:
• 2008 & 2014
• A.o. recommended DUNE 

& increased US HEP budget

WHAT IS P5?

2008 2014
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P5 – BUDGET SCENARIOS



Tristan du Pree4

P5 – BUDGET 
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P5 – BUDGET PRIORITIES
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Reaffirm ongoing projects

ØA.o. HL-LHC (ATLAS+CMS), DUNE, XENONnT, LHCb 

RECOMMENDATION 1
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New exciting initiatives (and hard choices)

ØNext-generation Neutrinos/DarkMatter
ØAn “Off-shore” Higgs factory (ILC/FCC)

RECOMMENDATION 2
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Balanced portfolio (small/medium/large-scale)

ØDiversity, inclusion, and relevance to society

RECOMMENDATION 3+5
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Investments in future (theory, cyber, instrumentation) 

ØGeneral accelerator and collider R&D

RECOMMENDATIONS 4+6
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THE MUON SHOT
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e+e-

✅ Precision physics
❌ Energy limited

COLLIDER OPTIONS
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e+e-

✅ Precision physics
❌ Energy limited

COLLIDER OPTIONS

pp

✅ Higher energy
❌ Messy & suboptimal
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μ+μ-

✅ Precision physics
✅ And high energy

THE BEST OF BOTH WORLDS!

me = 0.5 MeV

mp = 938 MeV
mμ = 106 MeV
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So, what’s the catch?
• Finite lifetime
• τμ = 2μs

MAIN CHALLENGE
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The main challenge:
• Finite lifetime
• τμ = 2μs

Example: 5 TeV muon
• ɣ = 50,000
• ɣτμ ~ 0.1s

• ɣcτμ = 3x107m 
• 1000 x LHC!

MAIN CHALLENGE

“Een echte muoncollider-fysicus kan niet zonder gamma”
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Approach: p à π à μ à cool à accelerate à collide

MUON COLLIDER SCHEME
In 0.1s 😅

More details in the upcoming Topical Lectures on Future Particle Colliders, 20-22 March 2024 at Nikhef



Tristan du Pree17

High energy
• Discovery machine
• Higgs self-coupling
• Like FCC-hh

ØAnd in the meantime we will do a lot of accelerator+detector R&D

MUON COLLIDER BENEFITS

Precision physics
• Luminority frontier
• Higgs factory
• Like FCC-ee

Compact & efficient
• √s=10 TeV:

10-30km
• Like LHC
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CERN’s future
• HL-LHC
• + CLIC?
• + FCC?
• + MuCol?
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MuCol start in 2045?
• Driven by 

technology
• Timeline similar

to other projects

TIMELINES
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At CERN site?

PLANS FOR A DEMONSTRATOR
D.Lucchesi, for the IMCC – 17 Oct 2023 at CERN
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Many advantages
• Physics: Precision & Discovery
• Technology: Accelerator R&D
• Practicalities: Footprint & Cost
• Outreach: It’s New & Exciting!

Netherlands involvement
• Mice (F.Filthaut) & UTwente (Magnets)

Now: Let’s study physics, detector, accelerator

MUON COLLIDER
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BACKUP
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ESPPU
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F.Filthaut @ 
Veldhoven
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LUMI
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125-600 GeV

COSTS (1) 
Snowmass 21 - https://iopscience.iop.org/article/10.1088/1748-0221/18/05/P05018/pdf
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1-10 TeV

COSTS (2)
Snowmass 21 - https://iopscience.iop.org/article/10.1088/1748-0221/18/05/P05018/pdf
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Other

COSTS (3)
Snowmass 21 - https://iopscience.iop.org/article/10.1088/1748-0221/18/05/P05018/pdf


