
  

Machine Learned Simulations (Derek Glazier, Glasgow)

Particle
Momenta

Classifier Training

Regression Training

Create acceptance map 
for each particle 
species
Deep Neural Net with 
BoostedDecisionTree 
corrections
A(x) = P(x)/(1-P(x)) 
with P(x)=classifier output 

Create resolution 
simulator
Decision Tree/kNN
with randomisation

https://github.com/dglazier/macparticles



  

Results/Status 

Toy Sim
ML Sim

Toy Detector γp  → π+π-p GEMC
ML

CLAS12 GEMC ep  e’→ π+K+K-n

Approximate ML simulations are ideal for Physics 
scoping, background simulations,…

Requires full single particle simulations
ML Training is simple and fast

Full reaction simulations may require corrections 
due to correlations (trigger, PID…)

Scope for switching resolutions to GANs 

8 million events
100 days
10 minutes
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