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Analysis framework workflow

Concept: General table producer for whole resonance analyses

Dataset AO2D

e Unlike RUN2 analysis, most of analysis data have to be processed on the fly.

O2tracks_IU e This process is done by "Helper class”
Helper l v EQ. tfrack propagation for ITS track, Lambda/K0s/Cascade reconstruction
classes " " 7+ Resonance Framework refines all information needed for resonance analysis
ﬁ?.??[‘.@ﬂ?ﬁ?__F_r_@m_e_\’_\’_Q_r_K(_)_zT_k_S; ________ vl __________________ e Event(collision) information: ResoCollisions
prg‘}‘fj'ier L EResonancelnitializer . RDSSL:)%\;i(;?ec:Sk/VO/CGSCOde) information: ResoTracks/ResoVO0s/
; ResoCollisions ~ ResoTracks  ResoV0s * MC informaftion: ResoMCParents/ResoMCTracks/ResoMCVO0s/
Srrteesessessss 2 2 ) I ' ResoMCCascades
* Analysis tasks takes only input from the output of the framework.
A?:;iis ' Y e Having similar shape / common selections with the other resonance analysis.

e Possibllity to process with 'derived dataset' produced by the framework.
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Resonance Initializer
Analysis framework

e Resonance Initializer (1f-reso2initializer, 02Physics/PWGLF/TableProducer/ e Resonance analyses based on decay mode:
LFResonancelnitializer)

*0 A
° + .
* Main table producer, producing 6 tables: Track + Track decay: K 7, @, A(1520)

» ResoCollisions, ResoTracks/ResoV0s/ResoCascades/ e Track + VO decay: K'*, X(1385)%, £(1820)
ResoMCParents/ResoMCTracks/ResoMCVO0s/ResoMCCascades
MC related tables e Track + Cascade decay: E(1530)%, Q(2012)

e Table definition: 02Physics/PWGLF/DataModel/LFResonanceTables.h

. . . , ¢ VO + V0 decay: E(1820)
e Applying common basic selections: event cuts, track cuts, vO selection.

e 4 individual processes: Trk/V0/Cascade w/wo MC * VO + Cascade decay: £2(2012)

e processTrackData: ResoCollisions, ResoTracks

R e processTrackVOData: ResoCollisions, ResoTracks, ResoVO0s
un only

1 process o processTrackMC: ResoCollisions, ResoTracks, ResoMCTracks, ResoMCParents

e processTrackVOMC: ResoCollisions, ResoTracks, ResoV0s , ResoMCTracks,
ResoMCParents, ResoMCVO0s

MC related processes
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Resonance Initializer
Analysis framework

e Resonance Initializer (1f-reso2initializer, 02Physics/PWGLF/TableProducer/ e Resonance analyses based on decay mode:
LFResonanceInitializer) i

e Main table producer, producing 6 tables:

» ResoCollisions, ResoTracks/ResoV0s/ResoCascades/ e Track + VO decay: K'*, X(1385)%, £(1820)
ResoMCParents/ResoMCTracks/ResoMCVO0s/ResoMCCascades
MC related tables e Track + Cascade decay: E(1530)%, Q(2012)

e Table definition: 02Physics/PWGLF/DataModel/LFResonanceTables.h

e VO + VO decay: Z(1820)

e Applying common basic selections: event cuts, frack cuts, vO selection. e
N
+ 6 individual processes: Trk/V0/Cascade w/wo MC ¢ ¢ VO+Cascade decay: £2(2012)
. Data processing 8
e processTrackData: ResoCollisions, ResoTracks O
=
R e processTrackVOData: ResoCollisions, ResoTracks, ResoVO0s
un only
1 process

e processTrackMC: ResoCollisions, ResoTracks, ResoMCTracks, ResoMCParents

e processTrackVOMC: ResoCollisions, ResoTracks, ResoV0s , ResoMCTracks,
ResoMCParents, ResoMCVO0s

MC related processes
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Resonance Initializer
Analysis framework

e Resonance Initializer (1f-reso2initializer, 02Physics/PWGLF/TableProducer/ e Resonance analyses based on decay mode:
LFResonancelnitializer)

e Track + Track decay: K™, @, A(1520)

e Main table producer, producing 6 tables:

e ResoCollisions, ResoTracks/ResoV0s/ResoCascades/
ResoMCParents/ResoMCTracks/ResoMCV0s/ResoMCCascades
MC related tables

e Table definition: 02Physics/PWGLF/DataModel/LFResonanceTables.h

» Track + Cascade decay: E(1530)", Q(2012)

. . . , ¢ VO + V0 decay: E(1820)
e Applying common basic selections: event cuts, track cuts, vO selection.

e 6 individual processes: Trk/V0/Cascade w/wo MC * VO + Cascade decay: £2(2012)

e processTrackData: ResoCollisions, ResoTracks

R e processTrackVOData: ResoCollisions, ResoTracks, ResoVO0s
un only

1 process

Data processing
e processTrackMC: ResoCollisions, ResoTracks, ResoMCTracks, ResoMCParents

MC processing

e processTrackVOMC: ResoCollisions, ResoTracks, ResoV0s , ResoMCTracks,
ResoMCParents, ResoMCVO0s

MC related processes
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Resonance Initializer

Data tables

ResoCollisions

collision:
collision:

: PosX,
: PosY,

collision::PosZ,
:MulLtVOM,

resocollision:
resocollision:
resocollision:
resocollision:

:MultFTo,
:Spherocity,
:BMagField,

timestamp: : Timestamp

e Basic event information

Vertex positions
Multiplicity Percentile
Multiplicity

Sphericity

Timestamp of the
current event

ResoTracks

resodaughter:
resodaughters::
resodaughter:
resodaughter:
resodaughter:

:ResoCollisionId,

Pt,

: PX,
: Py,
:Pz,

resodaughter:
resodaughter:
resodaughter:
resodaughter:
:aod:
:aod:
:aod:
:aod:

02:
02:
02:
02:

resodaughter:
resodaughter:

02:
02:
02:
02:
02:
02:
02:
02:
02:

02:
02:

mcparticle:
resodaughter:
resodaughter:

resodaughter:
resodaughter:
resodaughter:

:aod:
:aod:
:aod:
:aod:
:aod:
:aod:
:aod:
:aod:
:aod:
resodaughter:

resodaughter:

resodaughter:
resodaughter:
:aod:

:pidtpc:
:pidtpc:
:pidtpc:
:pidtof:
:pidtof:
:pidtof:

:track:

:Eta,

:Phi,

:Sign,

: TPCNClsCrossedRows,
:track: :DcaXy,
:track::DcaZ,

:track:: X,

:track: :Alpha,

: TPCPIDselectionFlag,
: TOFPIDselectionFlag,
: TPCNSigmaP1,

: TPCNSigmaKa,

: TPCNSigmaPr,

: TOFNSigmaP1,

: TOFNSigmaKa,

: TOFNSigmaPr,
:track: :TPCSignal,
:track::PassedITSRefit,
:track: :PassedTPCRefit,
IsGlobalTrackWoDCA
:IsPrimaryTrack,

: IsPVContributor,

: TPCCrossedRowsOverFindableCls,
: ITSChi2NC1,
:aod: :track: : TPCChi2NC1l

: PdgCode,

:MothersId,
:MotherPDG,
:SiblinglIds,

: IsPhysicalPrimary,
:ProducedByGenerator

ResoMCTracks

ResoVO0s

resodaughter:
resodaughter::
resodaughter:
resodaughter:
resodaughter:
resodaughter:
resodaughter:
resodaughter:
resodaughter:
resodaughter:
resodaughter:
resodaughter:

resodaughter:
resodaughter:
resodaughter:
resodaughter:

mcparticle:

resodaughter:
resodaughter:
resodaughter:
resodaughter:
resodaughter:

resodaughter:
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ResoMCParents

:ResoCollisionId,
Pt,
: PXx,

:ResoCollisionId,
:McParticleld,
: PdgCode,

resodaughter:
resodaughter:
mcparticle:

: Py,

:Pz,

:Eta,

:Ph1i,
:Indices,
:VOCosPA,
:DaughDCA,
:MLambda,
:MAntiLambda,
: TransRad1ius,
:DecayVtxX,
:DecayVtxy,
:DecayVixZ

: PdgCode,

:MothersId,
:MotherPDG,
:DaughterPDG1,
:DaughterPDG2,
:IsPhysicalPrimary,
:ProducedByGenerator

ResoMCVO0s
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resodaughter:
resodaughter:
resodaughter:
resodaughter:

resodaughter:
resodaughter:
resodaughter:
resodaughter:
resodaughter:
resodaughter:

mcparticle:

:DaughterPDG1,
:DaughterPDG2,
:IsPhysicalPrimary,

: ProducedByGenerator,
:Pt,

: PX,

: Py,

:Pz,

:Eta,

:Ph1i,

Y

e MC frue particles without

selection.

e Canbeu

sed for counting total

number of resonances to get
the reconstruction efficiency.
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02-analysis-1f-reso2initializer -b --
configuration json://

Run the script

1. Download these files 3. Run the task with all helper tasks configuration resoinitializer pp.json | 02-
9 vsis.If initiql analysis-pid-tpc -b --configuration json://
o1 . . ® O«-anailysis-ii-resoZinitializer configuration_resoinitializer_pp.json | 02-
* AO2D file: hﬂps.//cernbox.cern.ch/s/ L analysis-pid-tof -b --configuration json://
GZSMGSibRBBgXOF e O2-analysis-pid-tpc configuration_resoinitializer_pp.json | 02-
5 , ,d : analysis-pid-tof-base -b --configuration
) - — -1 . . . . « sgs v .
Wellsalien cp /alice/data/2022/LHC220/526860/ O ANUYSEPIEO json://configuration_resoinitializer_pp.json
) . F’l[) 02-analysis-pid-tpc-base -b --configuration
apass4/2340/ e O2-analysis-pid-tof-base json://configuration resoinitializer pp.json

OZ_th_run@@526860_0rb1t@19245696@_tf@@00122707_epn171/ . . o2-analysis-centrality-table -b --
001/A02D.root file:// e oZ-analysis-pid-tpc-base configuration json://

configuration _resoinitializer pp.json | 02-
analysis-multiplicity-table -b --configuration
json://configuration_resoinitializer_pp.json |

AO02D LHC220 526860 apass4 2340 o2 ctf run0d526860 orbit
0192456960 tf0000122707 epnl71 _001.root

e oO2-analysis-centrality-table Centrality
e o2-analysis-mulfiplicity-table

02-analysis-event-selection -b --configuration

° Config vration file: hﬂ'pS://CernbOX.Cern.Ch/S/ e 02-analysis-event-selection Json://configuration_resoinitializer_pp.json |

02-analysis-ft@-corrected-table -b --
configuration json://
configuration_resoinitializer_pp.json | 02-
o o o _ o 4 : analysis-trackselection -b --configuration

2' Prepqre the Inpr dCIi'CI IISt 02-and YsIS rackselection json://configuration_resoinitializer _pp.json |
02-analysis-tracks-extra-converter -b --
configuration json://
° _ o+ _ : configuration _resoinitializer pp.json | 02-

02-and YslS rack propdgo’rlon analysis-track-propagation -b --configuration
e 02-aNa ysis—bc—conver’rer json://configuration_resoinitializer_pp.json |

. 02-analysis-bc-converter -b --configuration
(I’]OT needed in the 2023 dOTCISGT) json://configuration_resoinitializer pp.json |

02-analysis-timestamp -b --configuration
json://configuration_resoinitializer_pp.json
--aod-file @input_data.txt

VIZNZjr5tgnOTQ73

o o2-analysis-ftO-corrected-table

e O2-analysis-tracks-extra-converter

e Make a inputdata.ixt file and add the input file

¢ Or Wdile
A02D _LHC220 526860 apass4 2340 o2 ctf _run@0526860 orb
110192456960 tf0000122707 epnl71 001.root >

inputdata. txt e O2-analysis-timestamp

e Bash shell script:
https://cernbox.cern.ch/s/lurH2USBmznXWBe
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posZ
e F Entries 98624
Output F soof e e
53 : 7005—
_FAlEEERREIS e e Inside the AnalysisResults.root file... s00F-
@] bc-selection-task -
500
nCounterTViX; 1 * bc-selection-task outputs ok
hCounterTCE:1 =
hCounterZEM; 1 » event-selection-task outputs e
hCounterZNC;1 200
hLumiTVX;1 e If-reso2initializer outputs 100~
hl_umiTCE;l 0:10156é10
hLumiZEM;l e Fvent vix, (cm)
hLumiZNC;l —
@ event-selection-task * Vertex-z position histogram 8 F Ehies 98623
hColCounterAll; 1 . . . 5 1400~ Std Dev 29.25
hColCounterAcc: 1 e Centrality from various estimators 1200
@ If-reso2initializer Co . : : : 10001
@y Event;1 * Multiplicity (signal intensity) from TOA/C/M

800
hGoodTrackIndices;1

hGoodMCTrackIndices; 1
hGoodVO0Indices;1
hGoodMCVO0Indices;1 200
hGoodCascIndices;1
hGoodMCCasclIndices;1

Phi;l

€ StreamerInfo Bong-Hwi Lim (Torino) | O2 Analysis Tutorial 3.0 |08/11/2023 6

e QA OUTpUTS 600
only if we select ConfF111QA option

400

i
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« Same as before, but adding this option to the 02-analysis-1f-reso2initializer

« ——aod-writer-resfile AO02D_ResoPP --aod-writer-keep danglingl

e Bash shell script: https://cernbox.cern.ch/s/YpkCY8ABmMSbvvAKk

e Detailed Tutorial: hitps://indico.cern.ch/event/1326201 /timetable/#16-using-derived-data-in-o2phy

02-analysis-1f-reso2initializer -b --configuration json://configuration resoinitializer pp.json

| 02-analysis-pid-tpc -b --configuration json://configuration_resoinitializer_pp.json | o02-analysis-pid-tof -b --configuration json://configuration resoinitializer_pp.json |
02-analysis-pid-tof-base -b --configuration json://configuration resoinitializer pp.json | o2-analysis-pid-tpc-base -b --configuration json://

configuration resoinitializer pp.json | o2-analysis-centrality-table -b --configuration json://configuration_resoinitializer_pp.json | o2-analysis-multiplicity-table -b --

configuration json://configuration resoinitializer pp.json | o2-analysis-event-selection -b --configuration json://configuration resoinitializer pp.json | o2-analysis-ft@o-
corrected-table -b --configuration json://configuration resoinitializer pp.json | o2-analysis-trackselection -b --configuration json://configuration resoinitializer_pp.json |
02-analysis-tracks-extra-converter -b --configuration json://configuration_resoinitializer_pp.json | o2-analysis-track-propagation -b --configuration json://

configuration _resoinitializer _pp.json | o2-analysis-bc-converter -b --configuration json://configuration_resoinitializer pp.json | o2-analysis-timestamp -b --configuration
json://configuration _resoinitializer pp.json --aod-file @input_data.txt
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514M Nov 8 00:23 AO2D LHC220 526860 apass4 2340 02 ctf run00526860 orbi1t0192456960 tf0000122707 epnl71 001.root

35M Nov 8 00:23 AO2D ResoPP.root

#= AO2D_ResoPP.root
! DF _2262846662027520;1
q DF _2262846662027904;1
q DF _2262846662028160;1
! DF 2262846662028416;1
q DF _2262846662028672;1
q DF 2262846662029056;1
q DF _2262846662029440;1
! DF 2262846662033152;1
! DF _2262846662043008;1
! DF 2262846662049664;1
parentFiles; 1
€ Streamerinfo

@) DF_2262846662049664 o o
# O2trackcov;1 e Size comparison
# O2trackdcacov;1
# O2pidtpcal; 1 .
@ O2pidtpcde; e For given pp 13.6 TeV dataset
# O2pidtpcel;1
#» O2pidtpche;1

& O2pidt +1 . .
Aozgidtgim e 514 MB — 35 MB (~7% of Orlglﬂ(]l)

# O2multextra;1

# O2centfddm; 1

® O2centntpy; 1 * Case of Pb-Pb 5.36 TeV

# O2centrun2cl0;1

# O2centrun2cl1;1

# O2centrun2spdcls;1 11
e e 783 MB — 27 MB (~3.5% of original)
# O2centrun2v0a;1

# O2centrun2vOm;1

R v Compression rate can be affected based on the selection cut
# O2pidtofal;1 Opplied.

# O2pidtofde; 1

# O2pidtofel;1

# O2pidtofhe;1

# O2pidtofmu;1

# O2pidtoftr; 1

# O2resocascades; 1

& 02resocol: 1 e One can find the produced tables!

# O2resomccascades; 1

e |Inside the derived dataset:

# O2resomcparents; 1
# O2resomctracks;1
# O2resomcvO0s;1

# O2resotracks;1

# O2resov0s;1
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o Start from the previous output

e or download from here: hitps://cernbox.cern.ch/s/8000JpMUbjoC?kM

e First task: 02Physics/Tutorials/PWGLF/Resonance/resonances step®.cxx

e pbash script & configuration: hitps://cernbox.cern.ch/s/HufJplSIk5rX3EJ

e Command:

root Default

J$02-analysistutorial-1f-resonances-step® -b --aod-file A02D_ResoGenMC 50files.

J$02-analysistutorial-1f-resonances-step@ -b --aod-file A02D_ResoGenMC_50files.root --nBins 10 Input from cli

$02-analysistutorial-1f-resonances-step® -b --aod-file A02D_ResoGenMC_50files.root --configuration json://JRElticReeiile[SlEuleliNEely
configuration resotutorial @.json
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Detail: Resonances_step0 #1

struct resonances_tutorial p
HistogramRegistry histos{"histos", , OutputObjHandlingPolicy::AnalysisObject};
Configurable<int> nBins{'"nBins", 100, "N bins in all histos"};
Configurable<double> cMinPtcut{"cMinPtcut", 0.15, "Track minium pt cut"};

void init(o2::framework::InitContexté&)

{

histos.add("hVertexZ", "hVertexZ", HistType::kTH1F, {{nBins, -15., 15.}});
histos.add("hEta", "Eta distribution", kTH1F, {{200, -1.0f, 1.0f}}):

}
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Detail: Resonances_step0 #1

struct resonances_tutorial R
HistogramRegistry histos{"histos", , OutputObjHandlingPolicy::AnalysisObject};

Configurable<int> nBins{"nBins", 100, "N bins in all histos"};

Configurable<double> cMinPtcut{"cMinPtcut", 0.15, "Track minium pt cut"};

void init(o2::framework::InitContexté&)

{

histos.add("hVertexZ", "hVertexZ", HistType::kTH1F, {{nBins, -15., 15.}});
histos.add("hEta", "Eta distribution", kTH1F, {{200, -1.0f, 1.0f}}):

}
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Detail: Resonances_step0 #1

struct resonances_tutorial R
HistogramRegistry histos{"histos", , OutputObjHandlingPolicy::AnalysisObject};
Configurable<int> nBins{'"nBins", 100, "N bins in all histos"};
Configurable<double> cMinPtcut{"cMinPtcut", 0.15, "Track minium pt cut"};

void init(o2::framework::InitContexté&)

{

histos.add("hVertexZ", "hVertexZ", HistType::kTH1F, {{nBins, -15., 15.}});
histos.add("hEta", "Eta distribution", kTH1F, {{200, -1.0f, 1.0f}}):

}
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Detail: Resonances_step0 #1

struct resonances_tutorial R
HistogramRegistry histos{"histos", , OutputObjHandlingPolicy::AnalysisObject};

Configurable<int> nBins{"nBins", 100, "N bins in all histos"};

Configurable<double> cMinPtcut{"cMinPtcut", 0.15, "Track minium pt cut"};

void init(o2::framework::InitContexté&)

{

histos.add("hVertexZ", "hVertexZ", HistType::kTH1F, {{nBins, -15., 15.}});
histos.add("hEta", "Eta distribution", kTH1F, {{200, -1.0f, 1.0f}}):

}
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Detail: Resonances_step0 #2

template <typename TrackType>
bool trackCut(const TrackType track)
{

if (std::abs(track.pt()) < cMinPtcut
return false;

return true;

template <bool IsMC, bool IsMix, typename CollisionType, typename TracksType>
void fillHistograms(const CollisionType& collision, const TracksType& dTracksl, const TracksType& dTracks2)
{
for (auto trackl : dTracksl
if (!trackCut(trackl))
continue; . on an I
histos.fill(HIST("hEta"), trackl.eta());

void process(aod::ResoCollision& collision, aod::ResoTracks const& resotracks)

{

histos.fill(HIST("hVertexZ"), collision.posZ());
fillHistograms<false, false>(collision, resotracks, resotracks);

}
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Detail: Resonances_step0 #2

template <typename TrackType>
bool trackCut(const TrackType track)
{

if (std::abs(track.pt()) < cMinPtcut
return false;

return true;

template <bool IsMC, bool IsMix, typename CollisionType, typename TracksType>
void fillHistograms(const CollisionType& collision, const TracksType& dTracksl, const TracksType& dTracks2)
{
for (auto trackl : dTracksl
if (!'trackCut(trackl))
continue; I
histos.fill(HIST("hEta"), trackl.eta());

void process(aod::ResoCollision& collision, aod::ResoTracks const& resotracks) Maln process IOOp

{

histos.fill(HIST("hVertexZ"), collision.posZ());
fillHistograms<false, false>(collision, resotracks, resotracks);

}
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Detail: Resonances_step0 #2

template <typename TrackType>
bool trackCut(const TrackType track)
{

if (std::abs(track.pt()) < cMinPtcut
return false;

return true;

template <bool IsMC, bool IsMix, typename CollisionType, typename TracksType> Template funCtlon for
void fillHistograms(const CollisionType& collision, const TracksType& dTracksl, const TracksType& dTracks2) all kinds of process
{
for (auto trackl : dTracksl
if (!trackCut(trackl))

continue; , | ection an I
histos.fill(HIST("hEta"), trackl.eta());

Main process loop

void process(aod::ResoCollision& collision, aod::ResoTracks const& resotracks)

{

histos.fill(HIST("hVertexZ"), collision.posZ());
fillHistograms<false, false>(collision, resotracks, resotracks);

}
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Detail: Resonances_step0 #2

template <typename TrackType>

bool trackCut(const TrackType track)
{

if (std::abs(track.pt()) < cMinPtcut
return false;

return true;

template <bool IsMC, bool IsMix, typename CollisionType, typename TracksType> Template funCtlon for
void fillHistograms(const CollisionType& collision, const TracksType& dTracksl, const TracksType& dTracks2) a" kinds Of process
{
for (auto trackl : dTracksl
if (!trackCut(trackl))

continue; I
histos.fill(HIST("hEta"), trackl.eta());

Main process loop

void process(aod::ResoCollision& collision, aod::ResoTracks const& resotracks)

{

histos.fill(HIST("hVertexZ"), collision.posZ());
fillHistograms<false, false>(collision, resotracks, resotracks);

}
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Detail: Resonances_step0 #2

template <typename TrackType>
bool trackCut(const TrackType track)
{

if (std::abs(track.pt()) < cMinPtcut
return false;

return true;

}

template <bool IsMC, bool IsMix, typename CollisionType, typename TracksType> Template funCtlon for
void fillHistograms(const CollisionType& collision, const TracksType& dTracksl, const TracksType& dTracks2) a" kindS Of process
{
for (auto trackl : dTracksl
if (!trackCut(trackl))

continue; . on an I
histos.fill(HIST("hEta"), trackl.eta());

Lll process (aod::ResoCoUision& N LL P REED N C GBS EHEN O | Resonance table! Main process IOOp
{

histos.fill(HIST("hVertexZ"), collision.posZ());
fillHistograms<false, false>(collision, resotracks, resotracks);

}
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Output

hVertexZ Eta distribution
- B hVerge1xgzz 8 4000 Ent hEZm
0 . | Entries 5 — ntries
Gy Aﬂa|y5|SReSU Its.root 6000 — Mean 0.7881 - Mean -0.02221
- - Std Dev 5.574 3500— Std Dev 0.4587
@l resonances_tutorial 50001 -
h\/ertexZ; 1 20001 2500/
hEta;1 - 2000/
3000 -
& StreamerInfo - 1500
2000|— -
- 1000 —
1000 500
E I I | | I OEIIIIIIIIIIIIIlllllllllllllllllllllIII
0 e e 1 -08 -06 04 02 0 02 04 06 08 1

 There will be two histograms.

 You can adjust the number of bins by using the configurable nBins
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Hands-on 4: Draw Phi invariant mas

* Using the resonance derived output

* Download from here: https://cernbox.cern.ch/s/8o000JpMUbjoC9kM

e Modify the first task: 02Physics/Tutorials/PWGLF/Resonance/resonances step®.cxx

e Example: 02Physics/Tutorials/PWGLF/Resonance/resonances_stepl.cxx

e pbash script & configuration: hitps://cernbox.cern.ch/s/HTM1See7Ua3ses]

o Strategy
 Add Track Selection
 Add the PID Selection
e Add the second frack loop

e Reconstruct the resonance
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Detail: Resonances_step1 #1

Add track selection

Configurable<bool> cfgPrimaryTrack{"cfgPrimaryTrack", true, "Primary track selection"};
Configurable<bool> cfgGlobalWoDCATrack{"cfgGlobalWoDCATrack", true, "Global track selection without DCA"};
Configurable<bool> cfgPVContributor{"cfgPVContributor", true, "PV contributor track selection"};

Configurable<double> cMaxDCArToPVcut{"cMaxDCArToPVcut", 0.5, "Track DCAr cut to PV Maximum"};

Configurable<double> cMaxDCAzToPVcut{"cMaxDCAzToPVcut", 2.0, "Track DCAz cut to PV Maximum"};
Configurable<double> cMinDCAzToPVcut{"cMinDCAzToPVcut", 0.0, "Track DCAz cut to PV Minimum"};

Track-selection filter reference: O2Physics/Common/DataModel/TrackSelectionTables.h
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Detail: Resonances_step1 #1

Add track selection

Configurab1e<l
Configurable<l
Configurable<l

bool> cfgGlobalWoDCATrack{"cfgGlobalWoDCATrack",

v,
) |

55 (INEN
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ool> cfgPrimaryTracki"cfgPrimaryTrack", true, "Primary track selection"};

true, "Global track selection without DCA"};

ol> cfgPVContributor{"cfgPVContributor", true, "PV contributor track selection"};

Track-selection helper

Configurable<double> cMaxDCArToPVcut{"cMaxDCArToPVcut", 0.5, "Track DCAr cut to PV Maximum"};

Configurable<double> cMaxDCAzToPVcut{"cMaxDCAzToPVcut", 2.0, "Track DCAz cut to PV Maximum"};
Configurable<double> cMinDCAzToPVcut{"cMinDCAzToPVcut", 0.0, "Track DCAz cut to PV Minimum"};

Track-selection filter reference: O2Physics/Common/DataModel/TrackSelectionTables.h
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Detail: Resonances_step1 #1

Add track selection

Configurable<bool> cfgPrimaryTrack{"cfgPrimaryTrack", true, "Primary track selection"};
Configurable<bool> cfgGlobalWoDCATrack{"cfgGlobalWoDCATrack", true, "Global track selection without DCA"};
Configurable<bool> cfgPVContributor{"cfgPVContributor", true, "PV contributor track selection"};

| Track-selection helper
Configurable<double> cMaxDCArToPVcut{"cMaxDCArToPVcut", 0.5, "Track DCAr cut to PV Maximum"};

Configurable<double> cMaxDCAzToPVcut{"cMaxDCAzToPVcut", 2.0, "Track DCAz cut to PV Maximum"};
Configurable<double> cMinDCAzToPVcut{"cMinDCAzToPVcut", 0.0, "Track DCAz cut to PV Minimum"}; DCA Selections

Track-selection filter reference: O2Physics/Common/DataModel/TrackSelectionTables.h
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Detail: Resonances _step1 #2

Add track selection

temp late <typename TrackType>

bool trackCut(const TrackType track)
{

if (std::abs(track.pt()) < cMinPtcut
return false;

if (std::abs(track.dcaXY()) > cMaxDCArToPVcut
return false;

if (std::abs(track.dcazZ()) > cMaxDCAzToPVcut
return false;

if (cfgPrimaryTrack && !track.isPrimaryTrack()
return false;

if (cfgGlobalWoDCATrack && !track.isGlobalTrackWoDCA()
return false;

if (cfgPVContributor && !'track.isPVContributor()
return false;

return true;
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Detail: Resonances _step1 #2

Add track selection

temp lLate <typename TrackType>
bool trackCut(const TrackType track)
{

if (std::abs(track.pt()) < cMinPtcut
return false;

if (std::abs(track.dcaXY()) > cMaxDCArToPVcut
return false;

if (std::abs(track.dcazZ()) > cMaxDCAzToPVcut
return false;

if (cfgPrimaryTrack && !track.isPrimaryTrack()
return false;

if (cfgGlobalWoDCATrack && !'track.isGlobalTrackWoDCA()
return ftalse;

if (cfgPVContributor && !'track.isPVContributor()
return false;

return true;

Tutorial 3.0 |08/11/2023
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Detail: Resonances _step1 #3
Add PID selection

Configurable<float> nsigmaCutTPC{'"nsigmacutTPC", 3.0, "Value of the TPC Nsigma cut"};
Configurable<float> nsigmaCutCombined{'"nsigmaCutCombined", 3.0, "Value of the TOF Nsigma cut"};

temp Late <typename T>
bool selectionPID(const T& candidate)
{
if (candidate.hasTOF() && (candidate.tofNSigmaKa() * candidate.tofNSigmaKa() + candidate.tpcNSigmaKa()
* candidate.tpcNSigmaKa()) < (2.0 x nsigmaCutCombined * nsigmaCutCombined)
return true;

else if (std::abs(candidate.tpcNSigmaKa()) < nsigmaCutTPC
return true;

return false; Dedicated funqtion for
y PID selection

Bong-Hwi Lim (Torino) | O2 Analysis Tutorial 3.0 [08/11/2023
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Detail: Resonances_step1 #4

Add second track loop

template <bool IsMC, bool IsMix, typename CollisionType, typename TracksType>
void fillHistograms(const CollisionType& collision, const TracksType& dTracksl, const TracksType& dTracks2)

{

auto multiplicity = collision.multVeM
for (auto trackl : dTracksl

if (!'trackCut(trackl) || !selectionPID(trackl)) {

continue;

}

[}
?

histos;fill(HIST(“hEta“), trackl.eta()):
histos.fill(HIST("hDcaxy"), trackl.dcaXY());
histos.fill(HIST("hDcaz"), trackl.dcazZ()):

histos.fill(HIST("hNsigmaKaonTPC"), trackl.tpcNSigmaKa());
if (trackl.hasTOF()) {
histos.fill(HIST("hNsigmaKaonTOF"), trackl.tofNSigmaKal());

}
for (auto track2 : dTracks2) {

if (!trackCut(track2) || !selectionPID(track2)) {

continue;

}

if (track2.index() <= trackl.index()) {

continue;

}
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Detail: Resonances_step1 #4

Add second track loop

template <bool IsMC, bool IsMix, typename CollisionType, typename TracksType>
void fillHistograms(const CollisionType& collision, const TracksType& dTracksl, const TracksType& dTracks2)

{

auto multiplicity = collision.multVeM
for (auto trackl : dTracksl

if (!'trackCut(trackl) || !selectionPID(trackl)) {

continue;

}

[}
?

histos.fill(HIST("hEta"), trackl.eta()):
histos.fill(HIST("hDcaxy"), trackl.dcaXY());
histos.fill(HIST("hDcaz"), trackl.dcaz());
histos.fill(HIST("hNsigmaKaonTPC"), trackl.tpcNSigmaKa());

if (trackl.hasTOF()) {

histos.fill(HIST("hNsigmaKaonTOF"), trackl.tofNSigmaKal());

}
for (auto track2 : dTracks2) {

if (!trackCut(track2) || !selectionPID(track2)) {

continue;

}

Second track loop

if (track2.index() <= trackl.index()) {

continue;

}
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Detail: Resonances_step1 #4

Add second track loop

template <bool IsMC, bool IsMix, typename CollisionType, typename TracksType>
void fillHistograms(const CollisionType& collision, const TracksType& dTracksl, const TracksType& dTracks2)

{

auto multiplicity = collision.multVeM
for (auto trackl : dTracksl

if (!trackCut(trackl) || !selectionPID(trackl)) {

continue;

}

. Track selection

histos.fill(HIST("hEta"), trackl.etal());
histos.fill(HIST("hDcaxy"), trackl.dcaXY());
histos.fill(HIST("hDcaz"), trackl.dcaz()):
histos.fill(HIST("hNsigmaKaonTPC"), trackl.tpcNSigmaKa());

if (trackl.hasTOF()) {

histos.fill(HIST("hNsigmaKaonTOF"), trackl.tofNSigmaKal());

}
for (auto track2 : dTracks2) {

if (!trackCut(track2) || !selectionPID(track2))

continue; “racl

}

Second track loop

if (track2.index() <= trackl.index()) {

continue;

}
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Detail: Resonances_step1 #4
Add second track loop

template <bool IsMC, bool IsMix, typename CollisionType, typename TracksType>
void fillHistograms(const CollisionType& collision, const TracksType& dTracksl, const TracksType& dTracks2)
{
auto multiplicity = collision.multVeM();
for (auto trackl : dTracksl A r al
if (!'trackCut(trackl) || !'selectionPID(trackl)) {

continue; 1on and PI ection '
y Track selection

histos;fill(HIST(“hEta“), trackl.eta()):
histos.fill(HIST("hDcaxy"), trackl.dcaXY());
histos.fill(HIST("hDcaz"), trackl.dcaz()):

histos.fill(HIST("hNsigmaKaonTPC"), trackl.tpcNSigmaKa());
if (trackl.hasTOF()) {

histos.fill(HIST("hNsigmaKaonTOF"), trackl.tofNSigmaKal());
+

for (auto track2 : dTracks2) { . r al | Second track loop
if (!trackCut(track2) || !selectionPID(track2)) {

continue;

b
if (track2.index() <= trackl.index()) {
continue; |

}
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Detail: Resonances_step1 #5

Reconsiruct the resonance

Fill hist | 1n function, Common variables
double rapidity, mass, pT, paircharge; (TLorentzVector)
TLorentzVector daughterl, daughter2, mother;

daughterl.SetXYZM(trackl.px(), trackl.py(), trackl.pz(), massKa);
daughter2.SetXYZM(track2.px(), track2.py(), track2.pz(), massKa);
mother = daughterl + daughter2;

mass = mother.M();

pT = mother.Pt();

rapidity = mother.Rapidity();

paircharge = trackl.sign() * track2.sign();

if (std::abs(rapidity) > 0.5)
continue; | d11

if (paircharge < 0) { inl. |
histos.fill(HIST("h3PhiInvMassUnlikeSign"), multiplicity, pT, mass);
histos.fill(HIST("h1PhiInvMassUnlikeSign"), mass);
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stogram

Output
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Hands-on 5: Event Mixing

* Using the resonance derived output

* Download from here: https://cernbox.cern.ch/s/8o000JpMUbjoC9kM

e Modify the previous task: 02Physics/Tutorials/PWGLF/Resonance/resonances stepl.cxx

e Example: 02Physics/Tutorials/PWGLF/Resonance/resonances_step2.cxx

e pbash script & configuration: hitps://cernbox.cern.ch/s/HTM1See7Ua3ses]

o Strategy
 Add new process for Event mixing
e Define a new binning type and pairs

e Fill the histogram

Bong-Hwi Lim (Torino) | O2 Analysis Tutorial 3.0 [08/11/2023 20


https://cernbox.cern.ch/s/8o0oJpMUbjoC9kM
https://github.com/AliceO2Group/O2Physics/blob/master/Tutorials/PWGLF/Resonance/resonances_step1.cxx
https://github.com/AliceO2Group/O2Physics/blob/master/Tutorials/PWGLF/Resonance/resonances_step2.cxx
https://cernbox.cern.ch/s/HTM1See7Ua3ses1

Detail: Resonances_step2

Simplest event-mixing

Configurable for
Event-Mixing

Configurable<int> nEvtMixing{"nEvtMixing", 5, "Number of events to mix"};
ConfigurableAxis CfgVtxBins{'"CfgVtxBins", {VARIABLE_WIDTH, -10.0f, -8.f, -6.f, -4.f,
-2.f, 0.f, 2.f, 4.f, 6.f, 8.f, 10.f}, "Mixing bins - z-vertex"}; (2D pool)
ConfigurableAxis CfgMultBins{"CfgMultBins", {VARIABLE_WIDTH, 0., 1., 5., 10., 30.,

50., 70., 100., 110.}, "Mixing bins - multiplicity"};

using BinningTypeVtxZTOM = ColumnBinningPolicy<aod::collision::PosZ, aod::resocollision::MultVoM>;
void processME(o02::aod::ResoCollisions& collisions, aod::ResoTracks const& resotracks)

1
auto tracksTuple = std::make_tuple(resotracks); Make a new process

BinningTypeVtxZTOM colBinning{{CfgVtxBins, CfgMultBins}, true};
SameKindPair<aod: :ResoCollisions, aod::ResoTracks, BinningTypeVtxZTOM> pairs{colBinning, nEvtMixing, -1, collisions,
tracksTuple, &cache;; | | | |

for (auto& [collisionl, tracksl, collision2, tracks2] : pairs
fillHistograms<false, true>(collisionl, tracksl, tracks2);

b

PROCESS_SWITCH(resonances_tutorial, processME, "Process EventMixing for combinatorial background', false);
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Detail: Resonances_step2

Simplest event-mixing

Configurable for
Event-Mixing

Configurable<int> nEvtMixing{"nEvtMixing", 5, "Number of events to mix"};
ConfigurableAxis CfgVtxBins{'"CfgVtxBins", {VARIABLE_WIDTH, -10.0f, -8.f, -6.f, -4.f,
-2.f, 0.f, 2.f, 4.f, 6.f, 8.f, 10.f}, "Mixing bins - z-vertex"}; (2D pool)
ConfigurableAxis CfgMultBins{"CfgMultBins", {VARIABLE_WIDTH, 0., 1., 5., 10., 30.,

50., 70., 100., 110.}, "Mixing bins - multiplicity"};

using BinningTypeVtxZTOM = ColumnBinningPolicy<aod::collision::PosZ, aod::resocollision::MultVoM>;
void processME(o02::aod::ResoCollisions& collisions, aod::ResoTracks const& resotracks)

1
auto tracksTuple = std::make_tuple(resotracks); Make a new process

BinningTypeVtxZTOM colBinning{{CfgVtxBins, CfgMultBins}, true};
SameKindPair<aod: :ResoCollisions, aod::ResoTracks, BinningTypeVtxZTOM> pairs{colBinning, nEvtMixing, -1, collisions,
tracksTuple, &cache;; | | | |

for (auto& [collisionl, tracksl, collision2, tracks2] : pairs
fillHistograms<false, |true>(collisionl, tracksl, tracks2);

b

PROCESS_SWITCH(resonances_tutorial, processME, "Process EventMixing for combinatorial background', false);
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