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Future Colliders
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LHC
(now)

HL-LHC
Near future

e+e- Higgs factory
Next step

FCCee, CEPC, CLIC, ILC, C3

100 TeV FCChh
10 TeV muC

Dream Machine
Far future

BSM!

Higgs!
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Muon Collider: main advantages

• Much smaller beam-energy spread: 𝚫E/E ~ 0.01å% - 0.001%

Same motivation as LHC: Muon is a “heavier electron”

• A smaller and a circular machine is possible

• Unlike the proton as a composite particle,  ECM efficient in 𝛍+𝛍- annihilation



Higgs-muon interactions at multi-TeV muon colliders - Yang Ma - Higgs 2024 - Nov. 6, 2024
3

The exciting high-energy frontier (10 TeV)
Direct search for heavy particles 

1901.06150

2012.11555
Read more in Towards a Muon Collider, 2303.08533

Expected luminosity



The general physics picture of muC
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• Annihilation • VBF 

Take luminosity 10 𝑎𝑏−1

10M H, 500K HH @ 10 TeV
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Muon Yukawa in multi-boson production

T. Han, W. Kilian, N. Kreher, YM, T. Striegl, J. Reuter, and K. Xie, 2108.05362

BSM muon Yukawa will break the gauge cancellation

Use              to mimic possible BSM new physics
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A more proper parameterization: EFT
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Relate the EFTs

E. Celada, T.Han, W.Kilian, N. Kreher, YM, F. Maltoni, D. Pagani, J. Reuter, T. Striegl, and K.Xie, 2312.13082
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Processes in consideration
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The simplest case
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The “golden channel”

The high-energy (massless) limit

Multi-Higgs production is dominated by the 
contact diagrams

Realistic case



Higgs associated gauge boson production
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Multi gauge-boson production
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More processes
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Model-independent constraints
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What if ?
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Summary
• Muon collider is cool!

• An exciting high-energy frontier
• A possible precision frontier
• Our first time to play with another flavor 

• Muon-Higgs interactions at muC via multi-boson production
• Precision measurement of Higgs at the energy frontier
• No need to assume any decay branching fractions
• To measure the sign of muon Yukawa coupling 
• A direct probe of             via n-Higgs production  
• Constrain               together
• 10 TeV muC works way better than the 3 TeV muC 
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