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Submitted by Andrea Wulzer as LoI to the EF/TF/AF 
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Reach of direct searches
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Muon collider physics 101
s-channel vs t-channel
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[Costantini et al. 2005.10289]
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https://arxiv.org/abs/2005.10289
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BSM exploration
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(a) Singlet production       (b) HZ in 2HDM


(c) �                                 (d) � 


(e) �                               (f) �

t̃ t̃* t′�̄t′�

χ̃0 χ̃0 χ+χ−

Sample of BSM processes explored s-channel vs t-
channel. Just scratched the surface. Proof of 
principle: no technical problems encountered. 


Opens the way for more studies from the BSM 
community and prepare representative BSM 
scenarios to be identified and used as “official” 
benchmarks. 

[Costantini et al. 2005.10289]

https://arxiv.org/abs/2005.10289
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High energy measurements
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Precision Higgs
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Higgs couplings
Example: Sensitivity to the Higgs self-interactions

�9

[Chiesa et al. 2003.13628] [Costantini et al.  2005.10289] [Han et al. 2008.12204]

https://arxiv.org/pdf/2003.13628.pdf
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Exotica
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MC simulations
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•Event generation at LO based on matrix elements available (e.g. MadGraph and Whizard) for 
s-channel 

- �   

 and t-channel (MadGraph and Whizard)

-  �   W� W fusion
-  �     W� Z/�  fusion
-  �       Z/ � � Z/�  fusion

•EWA/EZA(/EPA) LL implementations being validated in MadGraph to be compared with 
available resummed results  [Han, Ma, Xie, to appear].

•BSM scenarios including EFT available in FeynRules/MadGraph

μ+μ− → X

μ+μ− → X + νμν̄μ ⋅
μ+μ− → X + νμμ ⋅ γ*
μ+μ− → X + μμ̄ γ*⋅ γ*

Recent Examples:

• 2006.16277 * Capdevilla et al. (MadGraph) 
• 2005.10289 * Costantini et al. (MadGraph)
• 2003.13628 * Chiesa et al (MadGraph and Whizard)
• 2002.12218 * Kumar et al. (MadGraph)
• 2001.04431 * Bartosik et al. (Pythia8)
• 1810.10993 * Di Luzio et al. (by hand)
• 1807.04743 * Buttazzo et al. (MadGraph)
• more…

MonteCarlos

https://lib-extopc.kek.jp/preprints/PDF/1984/8407/8407138.pdf
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W,Z,�  as partonsγ
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Fast detector simulation with DELPHES
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SNOWMASS21-AFF4_AFF0-EFF3_EF0-NF6_NF10-081
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SNOWMASS21-EF2_EF1-TF7_TF6-139
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SNOWMASS21-TF7_TF0-EF4_EF0-AF4_AF0-046
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SNOWMASS21-TF7_TF0-EF4_EF0-AF4_AF0-046
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Additional material 


