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Requirements

• Grid certificate 

• Using local installation:

▫ cd ~/alice

▫ aliBuild init O2DPG@master

▫ aliBuild init STARlight@main (optional)

▫ aliBuild build O2sim

▫ alienv enter O2sim/latest

• Usign precompiled libraries via cvmfs:

▫ Can be used on lxplus or your machine if you have Alma9

▫ source /cvmfs/alice.cern.ch/etc/login.sh

▫ alienv enter O2sim::v20251101-1
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Related tutorials

• Simulations is O2:

• https://indico.cern.ch/event/1574136/timetable/#29-simulations-in-
o2o2physics

• MC analysis:

• https://indico.cern.ch/event/1574136/timetable/#33-analysis-of-monte-
carlo-dat
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UPC related generators in O2DPG
• Generators:

▫ STARlight

 Generating exclusive UPC events + performing 2 and 4 body decays 

▫ UpcGen

 Specialized for two-foton processes

▫ Graniti

 Pion and Kaon continuum + resonances

▫ DPMJET

 Operated though STARlight to produce photo-nuclear events 

▫ nOOn

 Produce forward neutrons in coherent UPCs from STARlight

• Decayer

▫ EvtGen
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STARlight interface in O2DPG

• EvtGen is MC decayer developed initially by BaBar

▫ Used by PWGDQ to decay B mesons etc.

▫ Incorporates radiative decays and corrections using devoted package Photos

▫ Via EvtGen we can easily simulate any decay of the particles produced by 
STARlight

▫ Used for:

 ψ’ ->J/ψ π π

 Radiative corrections in J/ψ->e+ e- channel

 Decays with longitudinal polarization and unpolarized

 τ decays

 D mesons and other decays in photo-nuclear events

 Eventually ρ’ decays and ω 3-body decay
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O2DPG/MC/config/PWGUD/external/generator/DecayTablesEvtGen
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STARlight interface in O2DPG

• Consists of few components:

• external/generator/GeneratorStarlight.C

• external/generator/GeneratorStarlightToEvtGen.C

▫ Macro connecting to STARlight and EvtGen

• trigger/selectParticlesInAcceptance.C

▫ Macro dealing with acceptance cuts (rapidity, eta …)

• ini/makeStarlightConfig.py 

▫ Python script to create the config.ini file

• Similar structure for the other generators...
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STARlight interface in O2DPG
• Config file (.ini):

• Setup collision system, energy and process

• Trigger takes care of particle selections  
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• Config files are created by Python script

▫ Based on the process name, beam type and energy creates config file for o2-sim

▫ No need to create file for every configuration we need to run, script will do it on-the fly



STARlight interface in O2DPG
• GeneratorStarlight.C

• Consists of class that connects to STARlight classes 
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STARlight interface in O2DPG
• GeneratorStarlight.C

• Consists of class that connects to STARlight
classes and has three main methods:

• Init():Parse all parameters according to the 
production mode to Starlight  
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STARlight interface in O2DPG
• GeneratorStarlight.C

• Consists of class that connects to STARlight classes and has three main methods

• Init():Parse all parameters according to the production mode to Starlight  
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Beam parameters
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Kinematic cuts – not used, done in O2DPG
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Configured per process
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Other params



STARlight interface in O2DPG
• GeneratorStarlight.C

• Consists of class that connects to STARlight classes and has three main methods 

• generateEvent():
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STARlight interface in O2DPG
• GeneratorStarlight.C

• Consists of class that connects to STARlight classes and has three main methods 

• importParticles(): Reconstructs the mother particle
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STARlight interface in O2DPG
• GeneratorStarlight.C

• Consists of class that connects to STARlight classes and has three main methods

• importParticles(): Create TParticle objects from SLparticles
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• Coherent and incoherent photoproduction

• ρ(770)

▫ Breit-Wigner peak

▫ Breit-Wigner + interference with ππ
continuum

▫ Flat mass distribution

• ρ(1700)

▫ π+ π - π+ π-

▫ Only coherent

• γγ->μμ, γγ->ee

▫ Starting at M=0.4GeV/c



STARlight processes
• Coherent and incoherent phot0production

• J/ψ

▫ μμ

▫ ee + γ radiative corrections

▫ p pbar

▫ K+K- π+ π–, π + π - π+ π–, p pbar π+ π–

▫ K+K- π+ π- π + π - , π + π - π+ π- π + π -

• ψ’

▫ μμ

▫ ee

▫ J/ψ π + π –

• γγ->μμ, γγ->ee

▫ Starting at M=1.8GeV/c
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• γγ -> ττ

▫ Using STARlight process 15 and EvtGen
decays:

 ττ->e+π- π+ π–

 ττ->e- π+ π- π+

 ττ->ee, eμ, μμ

 ττ->e+π- + (0,1,2,3) * π 0 

 ττ->e-π+ + (0,1,2,3) * π 0 
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• STARlight + DPMJET to produce photo-
nuclear interactions

▫ Photon coming from A-side or C-side

▫ Minimum-bias processes

▫ Triggered processes: Store only events 
with at least one requested particle at 
mid-rapidity

 φ: K+K- pair with both in |η|<0.9

 K*: π+K- pair with both in |η|<0.9

 D mesons: D in |y|<0.9

▫ Decays of various open-charmed via 
EvtGen



Running simulation
Event generation and Anchored MC
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Event Generation

• Prepare config:

• $O2DPG_ROOT/MC/config/PWGUD/ini/makeStarlightConfig.py --process kCohJpsiToMu --collType PbPb --
eCM 5360 --rapidity cent_rap

• $O2DPG_ROOT/MC/config/PWGUD/ini/makeStarlightConfig.py --process kDpmjetSingleC_Dzero --collType
PbPb --eCM 5360 --dpmjetConf '$O2DPG_ROOT/MC/config/PWGUD/ini/dpmjet_PbPb5360.txt'

• $O2DPG_ROOT/MC/config/PWGUD/ini/makeStarlightConfig.py --process kTauLowToElPiPi0 --collType Op --
eCM 9620 --rapidity cent_eta --extraPars 'BEAM_1_GAMMA = 3620.9;BEAM_2_GAMMA = 7249.5’

• Run event generation:

• o2-sim -g external -t external --configFile 'GenStarlight.ini’ --noGeant -n 100 -j 1

• Output:

• o2sim_Kine.root, o2sim_MCHeader.root
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Reading kinematics tree
Michal Broz - 13.11.2024 - O2 Tutorial



Anchored MC Michal Broz - 13.11.2024 - O2 Tutorial

• ${O2DPG_ROOT}/GRID/utils/grid_submit.sh --script ./runSTARlightANCHOR.sh --jobname Prodtest --outputspec
"*.log@disk=1","*.root@disk=2" --packagespec "VO_ALICE@O2sim::v20250415-1" --wait --fetch-output --asuser mbroz –local

• With –local it runs on your computer in /tmp/alien_work/…



Anchored MC
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Embedded productions
With hadronic background
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• Events from STARlight (Signal) and Pythia (Background) are injected in a fixed pattern (here S B S B…) 
to orbits according to filling scheme and interaction rate

• One can control S/B ratio: the pattern can be S B B B S B B B S or so



Embedding
• The background from hadronic events affects the vertex reconstruction if there is hadronic event in the 

same ITS readout frame as UPC event

• Probability follows the Poisson distribution with λ = Interaction rate/ITS readout rate 

• ITS readout rate = 67 kHz for Pb-Pb data taking

• Interaction rate 10 kHz – 35 kHz, never exceed 45 kHz for 2023 and 50 kHz in 2024 – has an 
exponential distribution within run/fill

• We runembedded production for kCohJpsiToMu, kCohRhoToPi, kCohPsi2sToMuPi with … S B S B … 
pattern 
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Rate [kHz]

N int 10 30 45

0 86% 64% 51%

1 13% 29% 34%

2 1% 6% 12%

3 0% 1% 3%



Michal Broz - 13.11.2024 - O2 TutorialProduction with embedding
• ITS readout rate in Pb-Pb data-taking = 67 kHz -> Readout frame length is ~600 BCs

• Collision reconstruction efficiency drops when there is another event in the same ITS redout frame –
effect is more pronounced with hadronic events, but exists also for only STARlight events  



alimonitor and JIRA how-to
How to find info on official productions
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