Pertormance of the Gaussino CaloChallenge-compatible infrastructure
for ML-based fast simulation in the LHCb Experiment
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1. ML in Fast Simulations with Geant4 4. Running in LHCb 7. Validation & Performance
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5 Custom simulation
T A o ' adapt the model to the LHCb-specific setup for LHCb
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2. LHCb simulation framework 5.Tuning ML components
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Gaussino adapted & tested ML interface to
: : ONNXRuntime & PyTorch C++
core simulation framework [3]
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only experiment-independent o
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Detailed vs. Fast Simulation (Geant4 vs. ONNXRuntime / VAEWithProfiles)
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3. CaloChallenge and Gaussino
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CaloChallenge...
new Geant4 initiative [4, 5]
train on experiment-agnostic
training dataset
compare various models objectively ; E————————
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___in Gaussino 6. Exploit custom simulation interface for LHCb

S %’ One model only for e*, e~ and ~ in the electromagnetic calorimeter
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o R T i ] CaloChallenge using Gaudi core %’ Up to 400x speedup in the simulation throughput

software components a very .thm plane in fr:ont of the .calorlmeter.a.cts as a trlggerm.g point +’ Around 1-4% energy difference vs. Geant4-based simulation
provides production-ready setup works in both cases: inference time and training data production 4’ Try out a first production on the LHCb distributed computing!
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