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Motivation

Analysis code has to cope with much larger data size in Run3 compared to Run2

➡ pp: x100 higher luminosity expected (~5 pb—1 MB@5.5 TeV, ~1 pb—1 MB@13.5TeV, ~200 pb—1 triggered@13.5TeV)

➡ Pb—Pb: x50 higher luminosity expected (~5 nb—1 @5.5TeV)


Implication:

➡ Analysis code should be faster to be able to process all the collected statistics in a reasonable time

➡ Reduction of data size: partly from O2 itself, but effort from HF side needed as well

➡ In pp, event trigger on “rare” signals since storage is limited


What we discuss today?

Strategy for creation and storage of charm-hadron candidates for further analysis

➡ https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx

Strategy for event filtering (trigger) for the high-energy pp program

➡ https://github.com/AliceO2Group/O2Physics/blob/master/EventFiltering/PWGHF/HFFilter.cxx

mailto:fgrosa@cern.ch
mailto:nzardosh@cern.ch
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/EventFiltering/PWGHF/HFFilter.cxx
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Charm-hadron candidates created at the AOD filtering level

➡ https://github.com/alisw/AliPhysics/blob/master/PWGHF/vertexingHF/AliAnalysisVertexingHF.cxx

➡ Combinatorial of 2 and 3 tracks and vertex reconstruction

➡ Some preselections applied to reduce output size and reduce CPU time of further analyses that will loop over the arrays 

of charm hadrons


Storage of charm-hadron candidates in “delta AOD” files (AliAOD.VertexingHF.root) 

➡ AliAOD.VertexingHF.root files read together the standard AliAOD.root files (friend TTrees)

‣ Necessity to match events in AliAOD.root and AliAOD.VertexingHF.root to assign the charm hadrons to the correct 

event

➡ pp collisions: full information stored (i.e. objects containing all the kinematic and topological information)

‣ pros: faster analysis (no need to recompute any quantity at the analysis task level)

‣ cons: larger data size


➡ Pb—Pb collisions: only doublets/triplets of track indices stored for each candidate

‣ pros: smaller data size

‣ cons: slower analysis (necessity to recompute the secondary vertex and associated quantities in the analysis task)

mailto:fgrosa@cern.ch
mailto:nzardosh@cern.ch
https://github.com/alisw/AliPhysics/blob/master/PWGHF/vertexingHF/AliAnalysisVertexingHF.cxx
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Inputs: tables of collisions, tracks

Outputs: tables with track-indices

Inputs: tables with track-indices

Outputs: tables with candidates

Inputs: tables with candidates, collisions

Outputs: tables with more complex 
candidates

Two steps:

1. Combinatorial of 2 and 3 tracks and production of tables with doublets/triplets of track indices stored based on 

prefiltering on 2/3 prong candidates  (HFTrackIndexSkimsCreator)

2. Creation tables of full candidates with full kinematic and topological information (HFCandidateCreator*)

HFCandidateCreator2Prong HFCandidateCreator3Prong

HFCandidateCreatorBPlus HFCandidateCreatorXicc… …

HFD0CandidateSelector HFXicToPKPiCandidateSelector

HFTrackIndexSkimsCreator

mailto:fgrosa@cern.ch
mailto:nzardosh@cern.ch
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFCandidateCreator2Prong.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFCandidateCreator2Prong.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFCandidateCreatorBPlus.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFCandidateCreatorXicc.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFD0CandidateSelector.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFXicToPKPiCandidateSelector.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx
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DISCUSSED IN THIS PRESENTATION

Two steps:

1. Combinatorial of 2 and 3 tracks and production of tables with doublets/triplets of track indices stored based on 

prefiltering on 2/3 prong candidates  (HFTrackIndexSkimsCreator)

2. Creation tables of full candidates with full kinematic and topological information (HFCandidateCreator*)

HFTrackIndexSkimsCreator

HFCandidateCreator2Prong HFCandidateCreator3Prong

HFCandidateCreatorBPlus HFCandidateCreatorXicc… …

Inputs: tables of collisions, tracks

Outputs: tables with track-indices

Inputs: tables with track-indices

Outputs: tables with candidates

Inputs: tables with candidates, collisions

Outputs: tables with more complex 
candidates

HFD0CandidateSelector HFXicToPKPiCandidateSelector

mailto:fgrosa@cern.ch
mailto:nzardosh@cern.ch
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFCandidateCreator2Prong.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFCandidateCreator2Prong.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFCandidateCreatorBPlus.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFCandidateCreatorXicc.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFD0CandidateSelector.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFXicToPKPiCandidateSelector.cxx
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First step: tag “good” collisions HfTagSelCollision


➡ Consumes collision table and, if enabled,         
event selection table


➡ Tests if collisions are good or not based on        
the configured selections 


➡ Produces a table with a flag for each collision

mailto:fgrosa@cern.ch
mailto:nzardosh@cern.ch
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L90-L230
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L173-L174
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L207-L208
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L183-L192
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L91
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L201-L202
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Second step: tag “good” tracks HfTagSelTracks


➡ Consumes track and collision tables


➡ Tests if tracks are good or not based on                         
the configured selections (quality cuts,                        
pT, η, impact parameter)


➡ Produces a table with a flag for each           
track

mailto:fgrosa@cern.ch
mailto:nzardosh@cern.ch
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L232-L509
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L319-L320
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L441-L462
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L234
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L505-L506
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Third step: compute combinatorial 
HfTrackIndexSkimsCreator


➡ Consumes filtered collisions and tracks


➡ Loop over pairs (triplets) of tracks and apply 
preselections before vertex and after vertex


➡ Produces a table with indices of daughter 
tracks for each selected candidate)

mailto:fgrosa@cern.ch
mailto:nzardosh@cern.ch
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L513-L1584
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L887-L888
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L896-L899
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L957-L960
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L971-L974
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L996-L997
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L1010-L1011
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L515
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L1015-L1016
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Content of a standard AO2D.root Content of a derived AO2D.root 
with the tables produced by the 
HfTrackIndexSkimsCreator and 
the HFCandidateCreator2Prong 
and HFCandidateCreator3Prong

Using Pb-Pb Run2 converted data (few files) and applying Run2 like filtering selections
Size estimates Ratio to AO2D (uncompressed) Ratio to AO2D (compressed)

O2hftrackidxp2 0.03 0.02
O2hftrackidxp3 0.30 0.17

O2hfcandp2base+ext 0.36 0.48
O2hfcandp3base+ext 3.18 3.97

➡ About 20% of the AO2D.root size if we consider the table with the daughter-track indices

➡ More than the AO2D.root size when considered the candidate tables

➡ In both cases, HF tables should be joined with tables in the standard AO2Ds

‣ Two possible solutions: “delta” files or self contained skimmed AO2Ds

mailto:fgrosa@cern.ch
mailto:nzardosh@cern.ch
https://github.com/AliceO2Group/O2Physics/blob/509565038d56505bf3cb7e69e50350d414be352e/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx#L513-L1584
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFCandidateCreator2Prong.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFCandidateCreator2Prong.cxx
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Scenario 2 chosen as strategy                            
for pp triggers

➡ Synchronous calibration, buffer 

the data, asynchronous 
reconstruction and trigger


➡ Code for the pp triggers in the 
analysis framework (O2Physics/
EventFiltering) can make use of 
all the information after the 
reconstruction

Expected interaction rate: 1MHz

Target selection rate: 100 Hz

➡ Rejection factor 104 → only triggers on “rare” probes can be defined

Physics channels and strategy decided 
in the trigger meetings with the trigger 

coordination

mailto:fgrosa@cern.ch
mailto:nzardosh@cern.ch
https://github.com/AliceO2Group/O2Physics/tree/master/EventFiltering
https://github.com/AliceO2Group/O2Physics/tree/master/EventFiltering
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HFTrackIndexSkimsCreator Use HFTrackIndexSkimsCreator to build 2-prong and 3-prong charm 
candidates as in the analysis

➡ Same code by design

HFFilters HFFilters consumes collision, track, and 2-prong and 3-prong track 
indices tables

Events 
with high-
pT charm 
hadrons

Events with 
beauty 
hadrons

Events with                    
p—(charm hadron)

pairs with low 
relative momentum 

Events with more 
than one charm-
hadron candidate 

Other than the presence of at least a charm-hadron 
candidate associated to a collision, it tests other 
conditions and it tags the event to be kept or not

mailto:fgrosa@cern.ch
mailto:nzardosh@cern.ch
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/EventFiltering/PWGHF/HFFilter.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/EventFiltering/PWGHF/HFFilter.cxx
https://github.com/AliceO2Group/O2Physics/blob/3a5bf05e728af373bd3c2dc38a3aab6d2525bb57/EventFiltering/PWGHF/HFFilter.cxx#L388-L391
https://github.com/AliceO2Group/O2Physics/blob/3a5bf05e728af373bd3c2dc38a3aab6d2525bb57/EventFiltering/PWGHF/HFFilter.cxx#L555
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Loop over 2-prong and 3-prong charm-hadron 
candidate


For each candidate, loop over tracks and apply 
selection criteria (quality, pT, impact parameter)

➡ If track selected compute invariant mass with 

charm hadron and test if it’s compatible with 
the corresponding b hadron


As soon as the first b-hadron candidate is found, 
the event is tagged as good for b hadrons and 
no candidates are searched anymore


Idea: look for events that contain at least one beauty-hadron candidate in the following decay channels:

➡ B+ →D0𝜋+,  B0 →D—𝜋+, Bs0 →Ds—𝜋+, Λb0→Λc+𝜋— —

mailto:fgrosa@cern.ch
mailto:nzardosh@cern.ch
https://github.com/AliceO2Group/O2Physics/blob/3a5bf05e728af373bd3c2dc38a3aab6d2525bb57/EventFiltering/PWGHF/HFFilter.cxx#L401-L405
https://github.com/AliceO2Group/O2Physics/blob/3a5bf05e728af373bd3c2dc38a3aab6d2525bb57/EventFiltering/PWGHF/HFFilter.cxx#L424-L442
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Working group parallel session: Skim creator, size estimation, triggering

➡ Starts at 14:30 (CERN time)

➡ Material: https://codimd.web.cern.ch/s/GfPxZBVxh#

➡ Zoom link: https://cern.zoom.us/u/cbjuchiXvt

HFTrackIndexSkimsCreator 

➡ Code that tags 2-3 prong charm-hadron candidates in O2

➡ Discussion on which information to save on disk to avoid computation of combinatorial every analysis ongoing 

➡ Optimisation of the code (memory management, execution time) ongoing

➡ Missing pieces in selections under development

HFFilters

➡ Triggers defined and basic implementation in O2

➡ Optimisation of the code (memory management, execution time) ongoing

➡ Development of more refined selection strategies under development

mailto:fgrosa@cern.ch
mailto:nzardosh@cern.ch
https://codimd.web.cern.ch/s/GfPxZBVxh#
https://cern.zoom.us/u/cbjuchiXvt
https://github.com/AliceO2Group/O2Physics/blob/master/PWGHF/TableProducer/HFTrackIndexSkimsCreator.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/EventFiltering/PWGHF/HFFilter.cxx
https://indico.cern.ch/event/1101005/
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