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Public Monte Carlo event samples

 HepSim provides high-statistics truth-level MC samples with public access
–  includes events generated using HPC (Mira) 

 Catalog theoretical calculations from LO+PS, NLO  etc. programs  if

   time to download & analyse 

                CPU*h  needed to create the prediction

 

≡ ε << 1 

For 100 TeV:
ε ~ 0.01-0.5 for LO MC
ε << 0.01     for NLO etc.

 Recent progress: 
– a mechanism for data validation / analysis using Python scripts published online
– No installation. Easy for students & theorists 
– allows comparison with HepData from Durham

 Storage back-ends are provided by ANL, Connect (UChicago / ANL 
Computational institute) and NERSC
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HepSim. A catalog with simulated events  
http://atlaswww.hep.anl.gov/hepsim/

Analysis & validation plots can be 
done using web browsers &

  data streaming over network 

 http://atlaswww.hep.anl.gov/hepsim/about.phpTalks, papers: 

~ 1.2 billion events

http://atlaswww.hep.anl.gov/hepsim/
http://atlaswww.hep.anl.gov/hepsim/about.php
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Validation of Monte Carlo samples 
Web 

validation & 
streaming 
over the 
network

HepSim

● Description: http://atlaswww.hep.anl.gov/hepsim/description.php
● HepSim API: https://atlaswww.hep.anl.gov/asc/wikidoc/doku.php?id=community:refhepsim_analysis
● Java / C++ jet algorithm benchmarks: https://github.com/chekanov/hepjet/

MC samples

…..

 Focusing on web-based, platform neutral, MC  validation 
mechanism with a data streaming technology 

 Based on Python scripts (but with Java back-end)
– no installation, any OS, low maintenance

 Scripts generate SVG and XML outputs
 Validation API provides all necessary tools:

– Lorentz vectors
– Histogram classes (from FreeHep)
– 2D and 3D plotting  canvaces 
– Jet algorithms:

• “Fast” jets (kT, anti-KT, C-A) implemented in Java  
(~N*N algorithm) by I.Pogrebnyak (MSU)

– ongoing  benchmarks / test

http://atlaswww.hep.anl.gov/hepsim/description.php
https://atlaswww.hep.anl.gov/asc/wikidoc/doku.php?id=community:refhepsim_analysis
https://github.com/chekanov/hepjet/
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HepSim interface for detector simulations

 DelphesProMC to create ROOT files
(+ web data streaming to DelphesProMC)

 Delphes fast detector simulation “on-the-fly”
(fast simulation & analysis in a single program)

 Conversions to/from other formats
(HEPMC, ROOT, LHE etc.)

Solutions for FCC EDM:

- HepSim files  → HEPMC text files (~x12 larger) → FCC EDM 
- HepSim files  → FCC EDM (internal conversion to HEPMC record)
                             Can be based on the existing code “promc2hepmc” 

Web 
validation & 
streaming 
over the 
network

HepSim

…..

 → FCC EDM 

 Web-based fast detector simulation
 (planned in 2015-2016)missing

missing

MC samples

Detector simulation

preferred solution
(missing man power)
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Present  HCAL geometry studies

 Redesigned “DelphesProMC” using “on-the-fly” approach
– fast simulation & analysis in one program
–  https://atlaswww.hep.anl.gov/asc/wikidoc/doku.php?id=vlhc:hcal
– Fast & efficient
– Example: analysis.exe  fcc_towers.tcl  histograms.root filelist.txt

 Includes benchmarks for HCAL segmentation studies:
– jet masses, substructure variables, etc.

 12 Delphes cards using different HCAL / ECAL cell sizes
– including realistic energy fractions in HCAL / ECAL (important!)

 Studies presented at the FCC meeting in Washington DC:
– http://indico.cern.ch/event/340703/session/101/contribution/200
– See backup slides of that presentation

https://atlaswww.hep.anl.gov/asc/wikidoc/doku.php?id=vlhc:hcal
http://indico.cern.ch/event/340703/session/101/contribution/200
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