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Need for better Monte-Carlo 
generators? 

AfkQED, Babayaga, 
KKMC,MCGPJ, Phokhara, 

Sherpa  

What should we use? Why?

[Theory White Paper 2025]

The g-2 Landscape

https://www.sciencedirect.com/science/article/pii/S0370157325002157
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What do Monte-Carlo tools do

σLO = ∫ d(PS)2 |ℳLO |2

Numerical integration Phase-space algorithm

Need to know amplitude for the process and be able to compute it fast

Beyond LO, need to cancel IR singularities with a scheme, but principle is the same 

NLO is automated for most processes (sometimes NNLO) 

What about effects that are important but arise at NN…NLO? 
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Fixed-Order / All orders
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Many effects captured by different codes
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dσ =
∞

∑
nγ=0

e2α(B+B̃(Ω))

nγ!
dΦQ[

nγ

∏
i=1

dΦγ
i S̃(ki)Θ(ki, Ω)] β̃0 +

nγ

∑
j=1

β1(kj)

S̃(kj)
+ ⋯

Jeremy likes magic
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∞

∑
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Form Factor Phase-Space Integration IR safe amplitude
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Status of the Implementation

dσ =
∞

∑
nγ=0

e2α(B+B̃(Ω))

nγ!
dΦQ[

nγ

∏
i=1

dΦγ
i S̃(ki)Θ(ki, Ω)] β̃0 +

nγ

∑
j=1

β1(kj)

S̃(kj)
+ ⋯

• Implemented phase-space generation, added Vegas for 
efficiency  

• Implemented resummation at LO for scan mode 

• Is implementing resummation at NLO for scan mode 
through automation of matrix element calculations 

• Is working towards resummation at NLO for radiative mode
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Jeremy is implementing this in fortran

• Implemented phase-space generation, added Vegas for 
efficiency  

• Implemented resummation at LO for scan mode 

• Is implementing resummation at NLO for scan mode 
through automation of matrix element calculations 

• Is working towards resummation at NLO for radiative mode
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Thank you

Jeremy has finished his presentation

Any questions? 


