
Simulating a Muon Collider in WarpX: Goals for Project

● Deploying WarpX for a muon collider, including beam-beam effects

● Testing modifications for the code that need to correctly model muon behavior, including 

QED effects

● Visualizations of collisions

● Understanding muon collider performance under different parameters. 



Began with e+-e- collider, with muon specifications



Varying parameters that affect luminosity

fixed β = 5mm, ε = 25 μm fixed E = 5 TeV, ε = 25 μm fixed E = 5 TeV, β = 5mm

Theoretically:



Mysteries/next steps

● Shouldn’t we expect L ~ γ = E/(mc^2) ~ 1/m  , at fixed energy?
○ e-e collider with muon specifications: Luminosity 3.0*10^34 m^-2 

s-1
○ Naive muon collider [only changing mass]: Luminosity 4.6*10^34 

m^-2
● Why is there a normalized emittance that peaks luminosity?
● Next steps: So far, I’ve just been varying the WarpX input files. Time to 

actually modify the code.


