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e Reconstruction steps from raw data to ESDs
* Track, primary vertex, decay vertices
e Calibration and CDB
* Online and offline calibration, reconstruction passes
* Monte Carlo simulation chain
e ESD and AOD
 ESD and AOD contents, ESD->AQD filtering
* Event properties and selection
* Physics selection, pileup rejection, centrality determination
* Track properties and selection
e Track cuts (ESD vs. AOD), TPC-ITS matching efficiency, ...
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* z axis along the beam direction

* Muon arm in the negative z direction (negative pseudorapidity n)
* X axis points towards the centre of the LHC

e y axis points upwards

A-Side
Shaft-Side
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RAW LOCAL PRIMARY VERTEX
‘ RECONSTRUCTION # WITH SPD
DATA 4 h
(cluster finders) (+pileup)

* Local reconstruction
* Run cluster finders in all detectors
* Files with RecPoints produced

TRACKING

* Primary vertex with SPD
* Used to build the track seeds

* Kalman filter WITH TRACKS
* Three tracking “phases” (+ plleup)

* Primary vertex from tracks
e Better resolution than SPD vertex

* Decay vertices (VO0s) SECONDARY (DECAY)

e Track reconstruction [ PRIMARY VERTEX
[ VERTICES (VOs)
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* Local detector reconstruction: clusterization step
 Raw data of each detector data are converted into clusters
e Clusterization is performed separately for each detector

* Cluster (or RecPoint) = groups of adjacent detector cells firing
* Corresponds to a hit (energy deposition) produced by a crossing particle (or by
a shower in the calorimeters)
* Characterized by:
e Positions, signal amplitudes, signal times, cluster shapes...
e ... and their associated errors
* Used as input for track (and tracklet) reconstruction for tracking detectors (ITS,
TPC, TRD)
 Matched to tracks for PID detectors (TOF, HMPID, EMCAL...)
* Clusters from calorimeters (EMCAL, PHOS) stored in ESDs
 Used, e.g. for photon reconstruction: a cluster with no tracks in the
vicinity is a neutral particle candidate

10
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Primary vertex from SPD

* Interaction vertex position
reconstructed from pairs of SPD

points (tracklets)
e Search for pileup from SPD

tracklets not pointing to the “main”
interaction vertex
* 3D reconstruction l
* Defaultin pp and p-A
* Not used in A-A where the faster

Z-only vertex is used

* Z-only reconstruction

* Fallback in pp and p-A if the 3D fails

(low multiplicity events)
 Defaultin A-A

e . | /
f /\/ A / //

\ O 7 /
\ = ]
\\\\ \\\\“ /

\ « SPD RecPoints /

Good (crossing the beam pipe, small DCA) tracklets
Fake (rejected by the vertexing alao) tracklets

O Primary vertex

" Layer 2

Layer 1

Beam axis

11




DPG e, . .
DS soo Tracking: Kalman filter

Preparation ®
Group

* Local method: the track parameters are estimated ‘locally’ at a given point
in space
* Naturally accounts for local track peculiarities: stochastic physics processes
(multiple scattering, energy loss), B field

* Simultaneous track recognition (track finding) and reconstruction (track
fitting)
* Needs “state vector” (= track parameterisation) + “evolution equation” (= how
state vector varies from current to next “step”)
* Requires to start from a track “seed” (first track candidate)

* Tracking procedure:
* Extrapolate the current estimate to the next “step” (prediction)
 Combine the prediction with the next state vector measurement (filtering) ->
improved determination of track parameters
* Repeat prediction and filtering steps as many times as we have measurements
of the state vector.

12
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* Track seeds built using SPD primary
vertex and pairs of TPC RecPoints in
adjacent pad rows

e Seeding starts at outer TPC radius,
where hit density is minimal

* Seeds for candidate secondary tracks
built from 3 TPC points w/o using the

. SPD vertex
, Seed
k. Track -J,': ,TPC
1. TPCin
TOF [TRD |TPC LTS

2. ITSin

13
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* Track seeds are projected inward
using a Kalman filter algorithm

* Updated at each step with the nearest
TPC cluster provided that it fulfils a
proximity cut

e Continue until the inner radius of the
TPC is reached

* Preliminary particle id. based on TPC

Slf‘igc dE/dx (used for energy loss correction
/
/ Tragk/ T, in next steps)
% * Track prolongation to the ITS
1. Trcin 4,

| < * |ITS standalone tracker: find tracks
TQF| (TRD| (TPC | 1S » from ITS points not attached to TPC
2. ITSin prolongations

14
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6. TOFout
Track
~5. TRDout \
w-—4. TPCout
Seec;r ’
. A4
‘ | *Iisout\
TOF| [TRD| |TPC A

Back propagation of tracks with the
Kalman filter
* From the interaction vertex to the TPC
outer radius, using the clusters found
in previous step
* Update particle id. based on TPC dE/dx
(used for energy loss correction in next
step)

Prolongation to TRD, TOF, HMPID,

EMCAL, PHOS
* Association of reconstructed points in
these detectors
* Track length calculation

ITS standalone tracks propagated only
up to the outer ITS radius
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* Re-fit of the track in the inward
| direction with the Kalman filter
7. TOFrefit (Not the case in ma!(‘h 20009 : ° Clusters from the previous

TOF just used for PID of track, not for fitting ...) ) )
, | ‘ steps used in the refit

Track 8 TRAbreﬁt * Best determination of the track
.. v parameters and covariance
N/ matrix
Wav/i 8" 0 . * Tracks propagated to their Distance
a‘y:ln Seec;t ' Tpcre,ﬁt of Closest Approach (DCA) to the
S SPD vertex
$ o 10. \
_(TSrlgﬂt
TOF| [TRD |TPC ITs ¥
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Tracks: global, ITS standalone

Global (TPC+ITS) tracks = TPC tracks prolonged to ITS with successful refit
inward step

ITSsa = ITS only tracks, built from ITS clusters not attached to TPC
prolongations

Complementary to global tracks
Recover: low-p_ tracks not
reconstructed in TPC, high-p_
tracks in regions between TPC
sectors

: ITS-only tracks built

using all ITS clusters

Enabled only in pp and p-Pb
For checks+specific analyses
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* NOTE: ITS-only tracks have worse p_resolution than TPC+ITS
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2107;'"'l""|""|<"‘|""_
5 F ALICE pp \s=7 TeV « experiment
3 ly|<0.7 — Pythia
Uy p,>0.2 GeV/c

1065—

10°

10 F

T S R SR RN T S T S R S S

0.1 0.2 0.3 0.4 0.5 0.6

M(uv) (GeV/c?)

* Kink = topological signature of charged particles decaying into 1 charged +
1 neutral particles (e.g. K—uv, m—uv)

* Search for kinks inside the volume of the TPC after the first inward tracking
step
* Large decay angle kinks = pairs of tracks with same charge that intersect each

other in a fiducial volume
* Small decay angle kinks = “breakpoint” (i.e. change in direction) between the
upstream and downstream parts of a track
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* Primary vertex determined from reconstructed TPC+ITS tracks
* Better resolution than SPD vertex
* Lower efficiency (at low multiplicity) than SPD vertex
* Pileup tagging via multiple vertices (MultiVertex)

* Primary vertex also determined from track parameters using only TPC

information (TPC-only)
* Poor resolution, not to be used in analysis
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* Search for photon conversions and
secondary vertices from weak
decays of long-lived (strange)
hadrons

* Tracks with large DCA to the
primary vertex
» Select on decay topology

\ 4

* VO candidates:
« K° —mm
« N—pn
e Yy—ee
e (Cascade candidates
e ——/A\n—pmn

20
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VO candidates: A and K°S

On-the-fly VOs: clusters -> VO candidate

VOs found during tracking
Good: Raw cluster info used: ideal resolution + causality cut

(no clusters before decay point)
Bad: cannot be replayed at analysis level e.g. with looser

selections

>

Offline VOs: Tracks -> VO candidate

VOs found based on reco'ed tracks
Good: high level of abstraction: runs on ESD tracks and

can be replayed and reconfigured at will
Bad: less-than-ideal resolution because of cluster

association before decay point

21
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Cascades: VO + track -> cascade candidate

* Only cascades based on offline VOs have been used in
ALICE so far

* Same strategy as VOs, but larger number of topological
selections (total: 10 selections)

* Aselection on A invariant mass is also performed
(typically we select a window of 6-10 MeV/c? around the
PDG mass)

 However, for the cascade invariant mass calculation, we
use the perfect A mass for the VO daughter

22
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LOCAL PRIMARY VERTEX
RECONSTRUCTION WITH SPD
(cluster finders) (+pileup)
{ SRR /:[ TRACKING
(OCDB)
e Calibration needed in all the steps PRIMARY VERTEX
of the reconstruction chain WITH TRACKS
* OCDB (Offline Condition (+ pileup)
Database): store the calibration
objects ‘

SECONDARY (DECAY)
VERTICES (VOs)

24
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CPass0 TPC Space CPassl

- Reconstruction , Point - Reconstruction
- Calibration Distortion - Calibration

Calibration

PPass
- Reconstruction
OCDB - alien - AOD
- QA

Offline Condition DataBase

CPass — Reconstructions dedicated to Calibration
PPass — Reconstructions dedicated to Physics
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* Aim: fast reconstruction for detectors that do not need the automatic
calibration of CPass0/1
* |nvolved detectors:
* MUON, EMCAL, PHOS, T0, ITS, VO, ZDC, AD

// Set reconstruction flags (skip detectors here if neded with -<detector name>
rec.SetRunReconstruction("ALL -TPC -TRD -TOF -HLT -PMD");

e Performed for all good PHYSICS runs in the logbook
» Starts promptly after the data taking

* |In parallel with CPass0/1
* QA performed in parallel with CPass1 QA

26
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CPass0 TPC Space CPassl
- Reconstruction Point - Reconstruction
- Calibration Distortion - Calibration
Calibration ol
3
R Qe PPass

Offline Condition DataB W - Reconstruction
Ine Condition Database o
OCDB - alien Yel»)
- QA

Offline Analysis
DataBase
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* C(Calibrations needed at the analysis level, e.g.

* Splines to parametrise the expected TPC dE/dx for particle species
e https://twiki.cern.ch/twiki/bin/view/ALICE/TPCSplines

* Centrality/multiplicity percentiles from estimators
* https://twiki.cern.ch/twiki/bin/viewauth/ALICE/AliMultSelectionCalibStatus

* Event plane flattening corrections

e Calibration files produced asynchronously w.r.t. reconstruction pass
e Usually slightly after muon_calo or PPass completion

e Stored in OADB
* Directories in AliPhysics, under SALICE_PHYSICS/OADB or on EOS (for
large files)
* Need to use recent enough AliPhysics tag in your analysis if you need
latest calibrations

28
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Monte Carlo chain

EVENT

GENERATOR
(PYTHIA, HUJING...)

TRANSPORT

CODE
(GEANT3, GEANTA4)

Summpuble Digits

Monte
Carlo

Comparison > Particles

Hits Track / candidate

DETECTOR

RESPONSE
(AliRoot)

segments

Reconstructed
space points

SAME

RECONSTRUCTION
CHAIN AS RAW DATA
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Simulation Reconstruction

Real Data

Online | Offline

31
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Simulation Reconstruction

Monte Carlo

D,

Possibility of embedding:
e MC signals over MC underlying event

Real Data

e MC signal over data (not yet ready)
Online Offline

32
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AliESDs.root contents (1)

= % |esdTree;1

g esor

- S MIESDRuN.
TERAIESDFleacler: Float t fCurrentL3; // signed current in the L3 (LHC co
- EMAIESDZDC. Float t fCurrentDip; // signed current in the Dipole (LHC co
ngﬂNESDFMD- Float t fBeamEnergy; // beamEnergy entry from GRP
§~2§NESDVZEWD Double32 t fMagneticField; // Solenoid Magnetic Field in kG : for
@M AFESDTZERD. Double32 t fMeanBeamInt[2][2]; // mean intensity of interacting and
- TPCVertex. Double32 t fDiamondXY[2]; // Interaction diamond (x,y) in RUN
émzﬁspmanw. Double32 t fDiamondCovXY[3]; // Interaction diamond covariance (x,y)
§~2§Pﬂmwwkﬂa& Double32 t fDiamondZ; // Interaction diamond (z) in RUN
5 24 sliMultiplicity. Double32 t fDiamondSig2Z; // Interaction diamond sigma”2 (z) in R
= AIPHOSTrigger. UInt t fPeriodNumber; // PeriodNumber
~ AEMCALTrigger. Int t fRunNumber; // Run Number
- PSP DPieupertices Int t fRecoVersion; // Version of reconstruction
- A TrkPileupVertices Int t fBeamParticle[2]; // A*1000+Z for each beam particle
- AlTracks TString fBeamType; // beam type from GRP
- M MuonTracks
- ﬂ MuonClusters
2 Muonads ESD header
e MuonGlobalTracks
. % PmdTracks // Event Identification
- P MIESDTrdlTrigger. ULong64 t fTriggerMask; // Trigger Type (mask) 1-50 bits
- A TrdlTracks ULong64 t fTriggerMaskNext50; // Trigger Type (mask) 51-100 bits
- AlTrdTrackiets UInt t fOrbitNumber; // 0rbit Number
- Avos UInt t fTimeStamp; // Time stamp
§~Z§CMWMS UInt t fEventType; // Type of Event
i Minks UInt t fEventSpecie; // Reconstruction event specie (1-
& — paalhaters UInt t fPeriodNumber; // Period Number
j?ﬁizggjg& Int t fEventNumberInFile; // Running Event count in the file
R~ UShort t fBunchCrossNumber; // Bunch Crossing Number

UChar t fTriaaerCluster: // Triaaer cluster (mask) 34
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AliESDs.root contents (2)

= % |esdTree;1

A AIESDRuN.
. %) SliESDHeadder.
. A HIESDZDC.

. S AIESDFMD.

o R AESDVZERD.

e ﬁ Primary'ertex !
) sliMuttiplicity
- AIPHOS Trigger.

ﬁ EMCALTrigger.

- S SPDPileupvertices
- A TrkPileupvertices
o Tracks

. ) MuonTracks

- 2 MuonClusters

- A MuonPads

1 MuonGlobalTracks
- 2 PmdTracks

- S AIESDTrdTrigger.
- A TrdTracks

. B TrdTracklets

- ﬁ Cascadles
b Kinks
- Al caloClusters

o S EMCALCells.

e SR PHOSCells.

B YT SO U N

PRIMARY VERTEX FROM TPC

PRIMARY VERTEX FROM TPC+ITS TRACKS

Ebnst ALiESDVertex * ALiESDEvent::GetPrimaryVertex() const

{

//
// Get the "best" available reconstructed primary vertex.
//
if(fPrimaryVertex){
if (fPrimaryVertex->GetStatus()) return fPrimaryVertex;

}
if(fSPDVertex){

if (fSPDVertex->GetStatus()) return fSPDVertex;

}
if(fTPCVertex) return fTPCVertex;
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AliESDs.root contents (3)

= % |esdTree;1

- X MESDRun.
. %) SliESDHeadder.
. A HIESDZDC.

. S AIESDFMD.
. 4 MiESDVZERD.
. % MiESDTZERD.
- STPCVertex.
;----ﬁSPDVertex.
e ﬂ Primary\ertex.
) sliMuttiplicity
- S PHOSTrigger.
ﬁ EMCALTrigger.

. 4 SPDPileupVertices
~~~~~ A TrkFileup\ertices

- Tracks

ﬁ MuonTracks

L ﬂ MuonClusters
rrrrr MuonPads

bt MuonGlobalTracks

ﬁ PrdTracks

. 4 MIESDTrdTrigger.

~~~~~ TrdTracks

. A TrdTracklets
ﬁws

e ﬂ Cascades

o & Kinks

. A caloClusters
o S EMCALCells.
. JIPHOSCells.

B YT SO U N

ARRAY OF PILEUP VERTICES FROM SPD

/V

\ARRAY OF PILEUP VERTICES FROM

TPC+ITS TRACKS (MultiVertex)

+ PILEUP-TAGGING METHODS

virtual Bool t IsPileupFromSPD(Int t minContributors=5,
Double t minZdist=0.8,
Double t nSigmazdist=3.,
Double t nSigmaDiamXY=2.,
Double t nSigmaDiamZ=5.) const;

virtual Bool t IsPileupFromSPDInMultBins() const;
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esdTree;1

- S AIESDRuN.

- A HiESDHeader.
- Aluiesozoc.
- A MIESDFMD.

- M AiESDVZERD.
- A HiESDTZERD.
o ATPCertex.
ﬂSPDVertex.
o M Primaryvertex.
e A siMaltiplicity.
- AIPHOSTrigger.
X EMCALTrigger.

o A TrkPileupVert

L t’gsPDPileupVer:::;/' ARRAY OF AIliESDtracks (CENTRAL BARREL)

e ATracks

- AMuonTracks

gw\ ARRAY OF AliEESDMuonTracks (MUON ARM)

. A MuonGlobalTracks
Zf_{ledTra.cks

£ 'ﬂNiESDTrdTrigger.
- Al TrdTracks

o Al TrdTracklets
A
e e ] 3 ARRAYS OF V0s, CASCADES, KINKS
- Minks

- AcaloClusters

- JEMCALCes.

- APHOSCels.

: % IR TY RO PR R SN

37
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* Inherits from AliExternalTrackParam:
« Store track parameters and covariance

_ ‘ AliVParticle ‘
matrix

 Methods to get momentum, position
impact parameter ...

* Methods to “propagate” the track along
its trajectory ‘ AliVTrack ‘
e Additional information on track @
properties, e.g.:
e Status bit (TPCin, ...., ITS refit) ‘ AliExternalTrackParam ‘
» chi2 of track fit (per detector)
* Number of attached clusters (per g
detector), TPC findable clusters, ITS

per-layer info, ...
* PID related information (track length, TOF
time, EMCAL cluster...)

‘ AliESDtrack ‘

38
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 STEER/STEERBase/AliExternalTrackParam
* Track parameters in the “local” reference system

'Doub1e32_t fX; // X coordinate for the point of parametrisation
Double32 t fAlpha; // Local <-->global coor.system rotation angle
Double32 t fP[5]; . // The track parameters
Double32 t fC[lS]?\x<kThe track parameter covariance matrix

A3 \ local y, local z, sin(phi), tan(lamdba), 1/sign(pt)
3 iy
¥
8§
AXIocaI AXIocaI

” : X

3//0(_'1/ S
zﬁEalﬂﬁwﬂ, yﬁi Z<(
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* Main parameterization is at the DCA to the primary vertex (note: primary

vertex not included in the track fit)
* Optimal for primary particles

* Five additional parameterizations (snapshots along the trajectory at
different tracking steps) stored in AliESDtrack:

* GetConstrainedParam() = track parameters constrained at the primary vertex
-> used for analyses that need uniform @ coverage + optimal resolution for
primaries (e.g. jets)

» GetlnnerParam() = Track parameters at the inner wall of the TPC (from refit
step) -> used for TPC pid

e GetTPCInnerParam() = TPC-only parameters propagated at DCA to the primary
vertex, corrected for material between TPC and vertex (from first inward fit
kTPCin)

* GetOuterParam() = Track parameters at the point of max. radial coordinate
reached in the PropagateBack step

* GetOuterHmpParam() = Track parameters at HMPID

40



roup

FROM ESD TO AOD



DPa 2= Analysis Object Data (AOD)

Preparation
Group

* AOD files should be the main source for physics analysis
e Lighter than ESDs

* Produced from ESDs as last step of the PPass (and muon_calo)
reconstruction or in dedicated AOD refiltering productions
* Analysis train for AOD creation defined in the macros
AliDPG/AOD/AODtrainRawAndMC.C (both for data and MC)

 The main “wagon” is the analysis task
SALICE_ROOT/ANALYSIS/ESDfilter/AliAnalysisTaskESDfilter.cxx

e Creates AlIAOD.root and AliIAOD.Muons.root files

* In case of MC productions: the “kinematic tree” of generated particles is
converted into a tree of AIAODMCParticle objects and stored in AliAOD.root

e Additional information, e.g. for D-meson and photon conversion stored in
dedicated delta-AOD files: AliAOD.VertexingHF.root and
AliAODGammaConversion.root
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e Similar structure as AliESDs.root

5 9B AiA0D root AliAODHeader: event properties
E]_?J;Z:::few/ e run number, mag field, diamond info ...

P ﬂheaﬁer
- &tracks .
o Alvertices Al’ray Of Al iAO DTraC kS

- Hvos
- Alcaseades e Central barrel tracks, muon tracks,
kinks

—

ﬁtracklets
f&iets
o BlemcalCells
o HphosCells
v--ﬂcaJoCIusters
ﬂemcaﬁrigger
. zﬂ phosTrigger
o AfmdClusters
&pdelusters
- AhmpidRings

- Adimuons
- AAis0DTZERD
- A Mis0DVZERD

- Asiaopzoe ARRAYS OF V0s, CASCADES

L - A 4is0DAD . . .

| o e AIliAODvVO0, AliAODcascade objects

o e AltrdTracks

é»--&Forward

: ,_»\_fg ForwardEP

-~ AlCentralClusters 43
- [Quserinfo

Array of vertices (primary, pileup, decay...)
e AliAODVertex objects
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* |nherits from AliVTrack and not from AliExternalTrackParam

* Different parameterisation w.r.t. AliESDtrack:

// Momentum & position

Double32 t fMomentum[3]; // momemtum stored in pt, phi, theta
Double32 t fPosition[3]; // position of first point on track or dca
* Momentum components and position at DCA to vertex

* Covariance matrix

* Only parameters at the DCA to the vertex are stored

e (Can be converted to AliExternalTrackParam via
AliExternalTrackParam::CopyFromVTrack
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* AOD tracks have a filter-bit mask (data member fFilterMap)
UInt t

enum AODTrkFilterBits t {

-

 Store information about whether the track satisfies standard sets of
quality criteria

* Each bit corresponds to a given set of cuts, e.g.:

KTrkTPCOnly

KTrkITSsa
KTrkITSConstrained
kTrkElectronsPID
kTrkGlobalNoDCA
kTrkGlobal
kTrkGlobalSDD
KTrkTPCOnlyConstrained

BIT(0), // Standard TPC only tracks

BIT(1), // ITS standalone

BIT(2), // Pixel OR necessary for the electrons
BIT(3), // PID for the electrons

BIT(4), // standard cuts with very loose DCA
BIT(5 // standard cuts with tight DCA cut

BIT(7

https://twiki.cern.ch/twiki/bin/viewauth/ALICE/PWGPPAODTrackCuts

fFilterMap; // filter information, one bit per set of cuts

)s
BIT(6), // standard cuts with tight DCA but with requiring the first SDD
) // TPC only tracks: TPConly information constrained to SPD vertex

* The usage of a filter bit is recommended but might not be enough for your

analysis! You should be aware what it corresponds to!

See backup for how to use filter bits

45


https://twiki.cern.ch/twiki/bin/viewauth/ALICE/PWGPPAODTrackCuts

DPG 2. Filter bits:

o
ALICE-Data @®g®

v *° where and how they are defined

The filter bits can change from production to production (documentation here)
* The filter bit scheme used for a given production is defined by the macro
SALICE_ROOT/ANALYSIS/ESDfilter/macros/AddTaskESDFilter.C
* Run2 samples have an homogeneous definition for the filter bits

Bool_t AddTrackCutsLHC1@bcde(AliAnalysisTaskESDfilter* esdFilter);

Bool_t AddTrackCutsLHC1@h(AliAnalysisTaskESDfilter* esdFilter); 4 main rT]EBtr]()(jES, (jEBfir]ir]SJ
Bool_t AddTrackCutsLHC1lh(AliAnalysisTaskESDfilter* esdFilter); ‘ . e o
Bool_t AddTrackCutsLHC15f(AliAnalysisTaskESDfilter* esdFilter): different “schemes” used

Bool_t enableTPCOnlyAODTracksLocalFlag=kFALSE;

for different periods

AliAnalysisTaskESDfilter *AddTaskESDFilter(Bool_t useKineFilter=kTRUE,
Bool_t writeMuonAOD=kFALSE,
Bool_t writeDimuonAOD=kFALSE, /*obsolete*/
Bool_t usePhysicsSelection=kFALSE,
Bool_t useCentralityTask=kFALSE, /*obsolete*/
Bool_t enableTPCOnlyAODTracks=kFALSE,
Bool_t disableCascades=kFALSE,
Bool_t disableKinks=kFALSE,
Int_t runFlag = 1508, // The first 2 digits are the year, the second
/72 digits are used to distinguish sub-periods (if needed)
Int_t muonMMode = 3 ,
Bool_t useV@Filter=kTRUE,
Bool_t muonWithSPDTracklets=kTRUE,
Bool_t isMuonCaloPass=KFALSE,

Bool_t addPMv@s=kTRUE)

{ Various parameters: “runFlag”

// Creates a filter task and adds it to the analysis manager.

// Get the pointer to the existing analysis manager via the static access method. deflneS Wh|Ch Of the above 4
i

AliAnalysisManager *mgr = AliAnalysisManager: :GetAnalysisManager(); rr1€3tf1()(155 IS LJESEE(j
if (Imgr) {

. P emmm—— . . “s - w
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« Basicidea
— Select only needed events (trigger bit, other properties)
— Selectively store the content of the AOD
— Decision can be done at run time (no specific classes needed)
— Custom fields for derived quantities can be added

« Can be produced on the LEGO train and processed by the next LEGO
train

« Using Nano-AQODs instead of ESDs/AODs works out of the box if a task
can consume AliVTrack
— If a field is accessed which is not stored — AliFatal
— Minor modifications for tasks that consume a AODs
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« Easy setup of the filtering:

/] Track selection

AliAnalysisNanoAODTrackCuts* trkCuts = new AliAnalysisNanoAODTrackCuts;
trkCuts->SetBitMask((1 << 8) | (1 << 9)); // hybrid 2011
trkCuts->SetMaxEta(0.9);

trkCuts->SetMinPt(1.0);

/] Fields to store

task->SetVarListHeader ("0fflineTrigger,MagField,CentrVOM"); // event level
task->SetVarListTrack("pt,theta,phi, TOFBunchCrossing,ID"); // track level

« Large advantage in terms of computing time/storage

| Storage | CPU

Correlations 3000 130
Femtoscopy with VO0s, 350 110-180
conversions, photons

Nuclei 16000 - 33000

» Filtering designed specifically for each analysis! Contact
Jan.Fiete.Grosse-Oetringhaus@cern.ch or maximiliano.puccio@cern.ch if you are
interested!
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® The ALICE experiment cannot record all events:
o Large detector readout time (up to 1 ms/event)
o Data storage limitations

® We need some non-negligible activity in ALICE detectors to start the data
acquisition (Minimum bias triggers)
o Mainly based on VO, SPD and TO:
m pp2010: SPD | VOA | VOC (INT1)
m pp 2012: TOA & TOC within a given time window (INT8)
m pp2015-2018 and p-Pb: VOA & VOc (INT7)

® We may be interested in rare observables for which we can collect enough
statistics only requiring specific signatures in ALICE the detectors (rare triggers)
o Most common rare triggers (used in coincidence with SPD or VO or TO
triggers)
m Muon triggers (single muon, dimuon)
m Calorimeter triggers (EMCAL, PHOS)
m Ultra-peripheral collisions (Muon, TOF+SPD)
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=> Definitions of trigger aliases in: A1iVEvent::EOfflineTriggerTypes

Trigger Definition

AliVEvent::kMB BIT(0), Min. bias trigger in PbPb 2010-11
AliVEvent::kKINT1 BIT(0), VOA | VOC | SPD minimum bias trigger
AliVEvent::kKINT7 BIT(1), VOAND minimum bias trigger
AliVEvent::kMUON BIT(2), Single muon trigger in pp2010-11, INT1 suite

AliVEvent::kHighMult | BIT(3), High-multiplicity SPD trigger

AliVEvent::kAny Oxffffffff, to accept any defined trigger

(See all trigger definitions in $ALICE ROOT/STEER/STEERBase/AliVEvent.h)

=> Assignment of trigger classes to aliases and definition of background and quality

checks is stored in OADB. Check details in
$ALICE_PHYSICS/OADB/macros/BrowseAndFillPhysicsSelectionOADB.C

=> Several triggers ( — aliases) can be fired at the same time
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The Physics Selection class (AliPhysicsSelection) is used to select collision
candidates in data samples collected by ALICE

® Reject background and poor quality events according to predefined requirements
e Select events within the trigger class fired

® Aliases can be used to group similar trigger class names:
Example: alias A1liVEvent: : kMUSH7

o CMSH7-B-NOPF-MUON
o CMSH7-5-NOPF-MUON
0 CMSH7-S-NOPF-ALLNOTRD

® Basic usage: how to select the events in your analysis task

// in your UserExec
UInt_t fSelectMask = fInputHandler->IsEventSelected();
Bool t isINT7selected = fSelectMask & AliVEvent: :kINT7;

(see more in https://twiki.cern.ch/twiki/bin/view/ALICE/AlIDPGtoolsEventProp#Event_selection)
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e Basic selections:
o VOA and VOC time information
o Cluster-vs-tracklet background cut (now in user hands)
o ZDC timing cuts (in Pb-Pb and p-Pb)
o Incomplete event rejection

KINT7
o 1000 .
10 g Events cleaned by other cuts
[ 1 = e 4
B | c
L= pp collisions
) |
£of
o | /s &
e ol
LU .
g | #
_51 p-gas collisions / 10
[ 300 r
.10 | |, 200 oA i
20 15 -10 -5 0 5 10 15 20 1008 OOd events
VZERO-A Time (ns) @ | |
(.I[I\I[Il\lllllll!||||l|!‘ll||||‘|||

00 20 40 60 80 100 120 140 160 180 200

n tracklets
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e Basic selections:
o VOA and VOC time information
o Cluster-vs-tracklet background cut (now in user hands)
o ZDC timing cuts (in Pb-Pb and p-Pb)
o Incomplete event rejection (in p-Pb, pp2015)

e Further background cuts in Run2
o V0CO012 vs VOC3 asymmetry cut
o V0CO012 vs tracklet background cut

kHighMuItVo KINT7
=300 e ———ry
§ . s 555, Events cleg‘r_\ed by_l other cuts
= 5
§ T 10°
>

10*

10°

10?
10

11 | | I - | 1 1
120 140

a1 41 A:':: . il | p
0 100 200 300 400 500 600 700 800 54
V0C012 multiplicity n tracklets
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ic selections:
VOA and VOC time information
Cluster-vs-tracklet background cut (now in user hands)
ZDC timing cuts (in Pb-Pb and p-Pb)
Incomplete event rejection (in p-Pb, pp2015)

e Further background cuts in Run2

O
O

V0C012 vs VOC3 asymmetry cut
VOCO012 vs tracklet background cut

® Pileup cuts

O
O
©)

Out-of-bunch pileup cut based on VO past-future info
Out-of-bunch pileup cut based on online-vs-offline VOM correlation
Out-of-bunch pileup cut based on online-vs-offline SPD FO correlation
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Two main categories of pileup:

1. Same bunch-crossing pileup
two or more collisions occurring in the
same bunch crossing

=> seen by all detectors

=> reconstructed points in drift
detectors (TPC and SDD) are in the
"correct" spatial position

=>» can be removed at the event
selection level with cuts based on
multiple reconstructed vertices

2.

e 2

Out-of-bunch pileup

one or more collisions occurring in bunch
crossings different from the one which
triggered the acquisition

detectors are affected differently
depending on their readout time

reconstructed points in drift
detectors are spatially shifted (z for
TPC, rd for SDD) by As=v?" At

can be removed at the event
selection level and also based on
track selection cuts
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Tools for pileup tagging, removal, mitigation:
(see dedicated Twiki page for details: https://twiki.cern.ch/twiki/bin/view/ALICE/AliDPGtoolsPileup)

e Past-Future protection: allows to remove out-of-bunch pileup within the
SPD readout time (300ns)

Out-of-bunch pileup Trigger bec Out-of-bunch pi|eup ShOUId be activated fOI’ pp and p'Pb
] . HEEEEEE EE - - HEEE analyses in the Physics Selection task:
| |

AddTaskPhysicsSelection(isMC, KTRUE)

|
SPD integration time

e Multiple vertices with the SPD: sensitive to same-bunch and
out-of-bunch pileup within the SPD readout window
— can be accessed via:

AliESDEvent::IsPileUpFromSPD()
AliESDEvent::IsPileUpFromSPDInMultBins() //mult. dep.

e Multiple vertices with tracks: simultaneous vertex finding using ITS, TPC
and TOF (if available) - wider time coverage than SPD
— can be accessed via:

AliAnalysisUtils::IsPileUpMV(AliVEvent *event)
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Tools for pileup tagging, removal, mitigation:

(see dedicated Twiki page for details: https://twiki.cern.ch/twiki/bin/view/ALICE/AliDPGtoolsPileup)

Correlations between centrality estimators (Pb-Pb): cut on correlation
between VO and CLO, CL1 centralities

100E
o pofore. i
n_ centrality-cutats

50_—

100
90°=

ao_ after
= centrality cut =

10°

10*

centrality percentile (CL1)

4 10

centrality percentile (CL1)
T T LML

10°
10
e e T

LA N - ' "
50 60 70 80
centrality percentile (VOM)

Removing tracks from out-of-bunch pileup collisions:
o require tracks with ITS hits (in particular to SPD) - does not remove pileup in
the ITS readout window
o require matching to TOF and TOF bunch crossing ID=0 - needs TOF matching
O require tracks to point to the main vertex via DCAz cut

10 20 30 40

10 20 30 40 S0 60 70 80 90 100 ;

centrality percentile (VOM)

58


https://twiki.cern.ch/twiki/bin/view/ALICE/AliDPGtoolsPileup

DPG s, : :
weon S93¢ Primary Vertex selection

Group

Primary vertex information can be retrieved from ESD and AOD events

This method will return (following this order):
AliVWertex* vtx = event->GetPrimaryVertex(); 1. the vertex reconstructed from tracks
(AliVVertex can be casted to ESD or AOD vertex) 2. the SPD vertex (if the track vertex is not

available)
3. the vertex from TPC tracks (if also the SPD
vertex is not available)

A set of selections can be applied at the analysis level in order to reject events
with poorly reconstructed vertex

Selection on contributors to vertex

Selection on SPD vertex type (3D or z reconstruction)

Special selections for SPD vertex (based on z resolution/dispersion)

Cut on absolute distance between track and SPD vertices (Pb-Pb 2011)

Cut on absolute and nsigma distance between track and SPD vertices (Pb-Pb
2015)

By construction, the main vertex is the one with the largest number of
contributors - additional vertices found are treated as pileup vertices

2 2
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A general class for event selections is available:

(see more instructions in: https://twiki.cern.ch/twiki/bin/view/ALICE/AliIDPGtoolsEventProp#Event_selection_class)

=> main functionalities similar to those of Al1ESDtrackCuts

=> provides a method to check if a given AliVEvent is accepted:
AliEventCuts: :AcceptEvent(AliVEvent *ev)

=> Simple usage:

Add to the class
member of your task:

___________________________

In your
UserExec method:

class MyAliAnalysisTask {
public:

AliEventCuts fEventCuts; // Event cuts

// fList is your output TList
fEventCuts.AddQAplotsToList(fList);

AliVEvent *ev = InputEvent();

if (!fEventCuts.AcceptEvent(ev)) {
PostData(1l, fList);
return;

}
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A general class for event selections is available:
(see more instructions in: https://twiki.cern.ch/twiki/bin/view/ALICE/AliDPGtoolsEventProp#Event_selection_class)

e 4
e 2

main functionalities similar to those of AL1ESDtrackCuts

provides a method to check if a given AliVEvent is accepted:
AliEventCuts: :AcceptEvent(AliVEvent *ev)

more information in the backup slides
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EVENT CHARACTERISATION

More info here:
https://indico.cern.ch/event/387210/contributions/918223/attachments/120372

3/1753174/DDChinellato-AliMultSelection-PhysicsForum1.pdf
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* Selecting events by impact parameter: impossible

* Next best thing: select events based on charged particle multiplicity
measured in the VO detectors: forward 1 to minimize auto-correlation biases

Done in the "AliMultSelection" framework (also in pp, p-Pb!)

)

@ | ALICE Po-Pb |, =5.02TeV
= 1 « Data 19
p NBD-Glauber fit

5 P X[ Npart +(1HN_] 10

(

f=0.801,u=45k=1.75

§2)
> =
T 3
10~ |- =
2le | » 2 X a
3| 3 S a Q ]
e & :
u’l IT 1 1 c:) 1 I 1 cl\’l 1 1 1 11_| 1 1 1 1 1 1 1 1 I 1 l_
0 5000 10000 15000 20000 25000 30000 35000

VOM amplitude (arb. units)
more info: https://aliceinfo.cern.ch/Notes/node/456
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* Selecting events by impact parameter: impossible

* Next best thing: select events based on charged particle multiplicity
measured in the VO detectors: forward 1 to minimize auto-correlation biases

Done in the "AliMultSelection" framework (also in pp, p-Pb!)

@ | 'ALICE'Pb-Pb |5 = 5.02TeV .
T10°° . Dafw @ OO 107 V_ery low multiplicity:

r NBD-Glauber fit discarded due to

% PLXN,_ + (1N_] - contamination from EM

f=0.801,p=45k=1.75 processes — anchor point

@0
INCD
AT Glauber MC model:
/Ageometrlc approach to
calculate participating and
105 L colliding nucleons
i In this plot: coupled to a
S8 85| & g |8 negative binominal (NBD)
“OI’. 9{ | g; | g y ,c_> | “,: Al for describing multiplicity
0 5000 10000 15000 20000 25000 30000 35000

VOM amplitude (arb. units)
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(SPD Tracklets)

MC / data

* In MC, the objective of the centrality selection is not to produce
percentiles but rather to provide a <N, > for a given percentile selection
that matches what is seen in data: ideal for efficiency correction

calculations

e e B A B S
5000 —o— 150, pass1 =
— ——— 1691, passi ]
4000— —
— ———— 1691, pass1_pidfix ]
3000 — ——— 1691, pass1_pidfix red. TPC 7
2000 —
E Pb-Pb 5.02 TeV -
1000— ey, —
nE -~:::::::::::::::;;:7;:;:;,»:..7 ,,,,,,,
1.2 E_ _E
115 3
ok ettt IE
s 5_ uuq_nuc|uulluuu!l"l""“3:";"'!':'-': £ _é
1= - - - - -~ B L e -- - =
E Gessess e E
0.95 [passee* =
0.9 —=
0.85 =~ ==
0.8H—= L . i =
20 40 60

80 100
VOM Centrality

more info: https://aliceinfo.cern.ch/Notes/node/456

e Works fairly well up to a level of
approximately ~5%-10%
e Improved calibration for PbPb 2018
and 2015 available since April 2019

e Strongly centrality dependent
corrections usually assigned a small
systematic uncertainty due to this

* The <SPD tracklet> plot is available
as standard QA in AliMultSelection
for x-checks

* (more info here)

N.B.: pp and p-Pb are also sliced in
VOA+V0C amplitudes, with notable

differences (see backup)
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Dra AliMultSelection: operation
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Group

Should always be executed on
ESDs to get centrality

; — Can be re-run on AODs to

Attaches info to AliVEvent et up-to-date-info

6 . AliMultSelection . <I Data storage: saved in AODs,

. Stores decisions + all percentiles | overwritten if task re-executed

__________________________________________________

Get container + use getters

__________________________________________________

Analysis usage consists of:

1) Get AliMultSelection object
AliMultSelection *obj = (AliMultSelection*) I[VEvent-> FindListObject("MultSelection");

2) Get desired multiplicity percentile
obj->GetMultiplicityPercentile(“VOM”);
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TRACK SELECTION on ESD and AOD

(also using material from the tutorial prepared by Z Conesa del Valle and
A Kalweit for the ALICE Physics Week 2013)
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Coverage: tracking, PID
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e 3 sub-detectors with in total 6 layers
e Silicon Pixel detector: SPD
¢ Silicon Drift detector: SDD

e Silicon Strip detector: SSD

e Up to 6 hits (clusters) in the ITS can be attached to a track:

AlIESDtrack::GetNcls(Int t idet = 0) AlIAODTrack::GetITSNcls()
AliIESDtrack::HasPointOnlTSLayer(Int t i) AlIAODTrack:: HasPointOnITSLayer(Int_t i)
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e The ALICE TPC provides up to 159 space points (clusters) corresponding
to the number of pad rows.

outer TPC wall

158}

e The signal can be below

threshold for low ionizing
particles.

\J
signal » Qmax < high flux

Definition of a TPC cluster can be
found in the backup

inner TPC wall
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e There are default cut sets available which are a very good starting point

for all analyses (however, there is not a default cut set which is perfect for
every analysis):

AlIESDtrackCuts * fESDTrackCuts = AlIESDtrackCuts::GetStandardI TSTPCTrackCuts2010(kTRUE);
fESDTrackCuts->SetEtaRange(-0.8,+0.8);

* Inside the track loop:

if ((fESDTrackCuts->AcceptTrack(track)) continue;

e Standard cut sets are defined for 2010 and 2011

e The 2011 standard cuts are a valid baseline also for Run2 data

See backup slides for examples of track cuts on TPC and ITS tracking variables
— E.g. for TPC: number of clusters and/or number of crossed rows

6 clusters / 7 crossed rows
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Track properties

" ¢ depend on detector conditions

e The effect of the cuts depends on the
detector performance. Typical
examples:

e Phi-homogeneity of SPD-cluster cut
depends on the number of active
modules which changed with time.

e Number of TPC clusters depends on
the gain of the chambers which also
changed with time.

e Chamber boundaries: high momenta
tracks close to the chamber boundaries
have naturally less clusters which is
difficult to reflect in MC. N.B.: these
clusters are not used for PID (a cut on
TPC-PID or track->GetTPCsignalN()
partially removes tracks on the
boundaries.

probability
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s 8@ systematic uncertainties

https://twiki.cern.ch/twiki/bin/view/ALICE/AliIDPGtoolsTrackSystematicUncertainty

» Systematic on tracking efficiency estimated from two contributions:

1. Track finding and selection in the TPC — estimated by TPC cut
variation

2.  TPC-ITS matching (prolongation with a specific set of selections in
ITS) — estimated by comparing matching efficiency in data and MC
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* This is an example, no general recipe for now, since it may depend on the
specific analysis
e Stdcuts: n_,__ >70; v*/cl<4; CrRows/Findb>0.8; |n|<0.8
* Variations: add/remove tighter cuts
» stdcuts + TPC crossed rows > 120 - (5/pT)
» stdcuts + TPC N clusters > 0.5 * TPC crossed rows
» stdcuts + TPC signal N > 0.5 * TPC crossed rows

P stdcuts + TPC crossed rows/TPC findable clusters > 0.9

* Compare corrected yields
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* A contribution to the systematic uncertainty on the tracking efficiency is
commonly estimated by comparing the fraction of TPC tracks prolonged to
ITS (+ hit in SPD) in data and MC (matching efficiency)

* The matching efficiency for charged
tracks can differ significantly between
data and MC (up to 6-8%)

 However: the comparison is affected
not only by how well the MC describes
the tracking, but also by the relative
contributions of primary and secondary
particles in data and MC

matchin

g efficiency

—

o

[Sal
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* Physical primary particles:

* Definition: A primary particle is a particle with a mean proper lifetime T
larger than 1 cm/c, which is either a) produced directly in the
interaction, or b) from decays of particles with T smaller than 1 cm/c

e Tagging of primaries implemented in AliRoot code in:
* ESD/Kinematics: AliStack::IsPhysicalPrimary()
* AOD: AlIAODMCParticle::IsPhysicalPrimary()

* Secondary particles: distinguished in two categories
* Produced in weak decays of long-lived (strange) hadrons
* Tagged with: AliStack::IsSecondaryFromWeakDecay
* Produced in interactions in the detector material
* Tagged with: AliStack::IsSecondaryFromMaterial
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* Defined from the ratio of matching efficiencies in data and MC, with fraction

of secondaries “equalised” in data and MC using DCA fits

— Procedure introduced for charged-particle p_ spectra and R, , analysis
(https://aliceinfo.cern.ch/Notes/node/472)

— Provided a task for general use (selections can be changed):
PWGPP/EvTrkSelection/AliAnalysisTrackingUncertaintiesAOT

3 main ingredients:

1) Matching efficiencies for particle types: EffMCyimaries, EffMCsecondaries, EffP212nciusive
2) Primary fraction from data: f’primaries
3) Combine into inclusive efficiency:

EffMCinciusive = f’primaries X EffMCprimaries + (1' f’primaries) X EffMCgecondaries

Systematic uncertainty: (Eff0ata;,c ysive = EffMCinciusive)/EffPatR)nc1ysive
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Example: pp 7 TeV (pass 4)
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v PID Owner  Events AlIDPG ROOT AROOT  AliPhysics ~ GEANT Date Staged Output dir Type of job Remarks Options Running Saving  size
26643%06 aliprod | - All- o -Al- o A-p, 8.16 TeV, MC product Fitter

267131 1310121854 aliprod 502000 prod-201811-04-1 vA\34-30-alice8-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 1035 Jalice/sim/2018/LHC18k7b2/267131 A-p, 8.16 TeV, MC production f... 1141218 1d4:44 1361GB
267130 1310121853 alprod 234000 prod-201811-04-1 v5-3\30-alice8-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 1035 Jalice/sim2018/L HC18K7b2/267130 A-p, 8.16 TeV, MC production f. 54123 1721 658.3MB
267110 1310058771 alprod 486000 prod-201811-04-1 v5-34-Malice8-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 1001 Jalice/sim/2018/LHC1BK7b2/267110. A-p, 8.16 TeV, MC production f... 81302  18:53 1.324GB
267109 1310058549 aliprod 866000 prod-201811-04-1 v5-34-30-NgeB-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:01 Jalice/sim/2018/LHC18K7b2/267109 A-p, 8.16 TeV, MC production f... 17d10:57 2d22:44 2369 GB
267077 1310058234 alprod| 92000 prc= ~nemts e+ lm s an —eNo rlr an e s Lr an anw g g 19.11.2018 10:01 Jalice/sim2018/LHC18K7b2/267077| A-p, 8.16 TeV, MC production 142207 336 257.8MB
267072 1310058036 alprod 188000 prc . -1 19.11.2018 1001 Jalice/sim/2018/LHC18k7b2/267072 A-p, 8.16 TeV, MC production f... 342031 913 526MB
267070| 1310057774 aiprod 72000 prc AI | D P G : p ac ka g e a1 19.11.2018 10:01 Jalice/sim/2018/LHC18K7b2/267070| MC production 1. 1240 201 199.9MB
267067 1310057363 alprod 206000 prc -1 19.11.2018 10:01 Jalice/sim/2018/LHC18K7b2/267067 A. 3d 1826 6:49 5734 MB
267063 1310057100 aliprod| 216000 prc for d at a, M C’ QA 1 19.11.2018 1001 Jalice/sim/2018/LHC18K7b2/267063 A-p, 8. 44355 7:10 6029 MB
267062 1310057009 aliprod 122000 prc -1 19.11.2018 10:01 Jalice/sim2018/LHC18K7b2/267062 A-p, 8. out p ut f o} I d er 4% 6w
267022 1310056690 aiprod| 166000 prc H -1 19.11.2018 10:01 Jalice/sim2018/LHC18K7b2/267022 A-p, 8. d1314 912 460.9MB
267020 1310056542 alprod 792000 prc p rocessin g 1 19.11.2018 1001 Jalice/sim/2018/LHC18K7b2/267020 A-p, 8.16 TeV, MC production f... 25019:13 14139 2101GB
266998 1310056229 alprod 36000 pr SR . 11 19.11.2018 10:01 Jalice/sim/2018/LHC18K7b2/266998 A-p, 8.16 TeV, MC production f 14527 113 99.08MB
266997 1310055946 alprod 36000 prod-201811-04-1 v5-34-30-aliceB-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 1001 Jalice/sim2018/LHC18K7b2/266997 A-p, 8.16 TeV, MC production f... 14520 41m22s 97.11MB
266994 1310055685 alprod 100000 prod-201811-04-1 v5-34-30-alice8-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:01 Jalice/sim/2018/LHC18k7b2/266994 A-p, 8.16 TeV, MC production f... 3d1631 501 2731MB
266993 1310055591 alprod 42000 prod-201811-04-1 v5-34-30-aliceB-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:01 Jalice/sim/2018/LHC18K7b2/266993 A-p, 8.16 TeV, MC production f 14927 208 1174MB
266988 1310055440 alprod 538000 prod-201811-04-1 v5-34-30-alice8-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:00 Jalice/sim/2018/LHC18K7b2/266988 A-p, 8.16 TeV, MC production f... 114810 2052 147GB
266944 1310055285 alprod 292000 prod-201811-04-1 v5-34-30-alice8-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:00 Jalice/sim/2018/LHC18k7b2/266944 A-p, 8.16 TeV, MC production f... 5d19:35  10:29 B129MB
266943 1310055084 aliprod 300000 prod-201811-04-1 v5-34-30-alice8-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:00 Jalice/sim/2018/LHC18K7b2/266943 A-p, 8.16 TeV, MC production 1009:46 838 B0BIMB
266942 1310054812 alprod 124000 prod-201811-04-1 v5-34-30-aliceB-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:00 lalice/sim/2018/LHC18K7b2/266942 A-p, 8.16 TeV, MC production f... 49932 235 3333MB
266940 1310054671 aliprod 194000 prod-201811-04-1 v5-34-30-alice8-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:00 Jalice/sim/2018/LHC18k7b2/266940 A-p, 8.16 TeV, MC production f... 74237 523 5221MB
266915 1310054488 alprod 100000 prod-201811-04-1 v5-34-30-alice8-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:00 Jalice/sim2018/LHC18K7b2/266915 A-p, 8.16 TeV, MC production f 242054 315 2738MB
266912 1310054200 alprod 288000 prod-201811-04-1 v5-34-30-alice8-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:00 Jalice/sim/2018/LHC18K7b2/266912 A-p, 8.16 TeV, MC production f... 9d19:19 9557 7812MB
266886 1310053989 alprod 284000 prod-201811-04-1 v5-34-30-aliceB-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:00 Jalice/sim/2018/LHC18K7b2/266886 A-p, 8.16 TeV, MC production f... 8d4:32 1255 780MB
266885 1310053616 aliprod| 194000 prod-201811-04-1 v5-34-30-alice8-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:00 Jalice/sim2018/LHC18K7b2/266885 A-p, 8.16 TeV, MC production f... 6d20:56  7:12 5344 MB
266883 1310053329 alprod 232000 prod-201811-04-1 v5-34-30-alice8-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:00 Jalicelsim/2018/L HC18K7b2/266883 A-p, 8.16 TeV, MC production f... 84749 846 6302MB
266862 1310052578 alprod 132000 prod-201811-04-1 v5-34-30-aliceB-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:00 Jalice/sim/2018/LHC18k7b2/266882 A-p, 8.16 TeV, MC production f... 442346 4557 357.1MB
266880 1310052368 alprod 600D prod-201811-04-1 v5-34-30-alice8-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:00 Jalice/sim/2018/LHC18K7b2/266880 A-p, 8.16 TeV, MC production f... 142213 235 1641MB
266878 1310052366 aliprod| 774000 prod-201811-04-1 v5-34-30-alice8-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:00 Jalice/sim/2018/LHC18K7b2/266878 A-p, 8.16 TeV, MC production f... 25018:05 1d127 2056 GB
266857 1310052364 aprod 84000 prod-201811-04-1 v5-34-30-aliceB-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:00 Jalice/sim2018/LHC18K7b2/266857 A-p, 8.16 TeV, MC production f... 14256 131 2352MB
266807 1310052362 alprod 100000 prod-201811-04-1 v5-34-30-alice8-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:00 lalice/sim/2018/LHC18K7b2/266807 A-p, 8.16 TeV, MC production f... 141347 118 276MB
266805 1310052360 alprod 246000 prod-201811-04-1 v5-34-30-alice8-5 v5-09-20b-1 v5-09-20b-01-1 19.11.2018 10:00 Jalice/sim/2018/LHC18K7b2/266805 A-p, 8.16 TeV, MC production f... 802022  7:12 667.9MB
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|(& cC @ & https://alice.its.cern.ch, vse/ALIROOT-805¢ B-9% N
ALICE Collaboration Dashboards v Projects v Issues v Boards v Create Q

ot/ ALIROOT-8056

| MC broduction for muon Upsilon analysis in p-Pb at 8.16TeV

m

# Edit Q Comment Assign  More v GotoDone  Goto Software update ~ Workflow v <
=] v Details v People
m Type: & Production request Status: FINALQA (View Workflow) Assignee: Michael Weber
& Priority: A Major Resolution: Unresolved Assign to me

Component/s: None Reporter: Wadut Shaikh

~ bels:
2 Labels None Responsibles forthe  Biswarup Paul
Production type MonteCarlo production QA:
= AliEn-dir: ~faliprod/LHC18k7[a,b]2/JDL Group watchers: alice-dpg-production-managers
$ﬂ3 Production Tags: LHC18k7a (G3-16r), LHC18k7b (G3-16s), LHC18k7a2 (G4-16r), LHC18k7b2 (G4-165) Votes: 0 Vote for thisissue
= RawPassName: N/A Watchers: €D Stop watching thisissue

(LPM)AnchorPassNam pass1
€.

© v Dates
PWG: PWGDQ
Created: 29/0ct/18 6:02 AM
Physics Board Not needed
Approval: Updated 2 days ago

Date of PB approval: N/A

Link to presentation at N/A v Agile
PB: View on Board
v Description
MC production for muon Upsilon analysis in pPb at 8.16TeV.
MC is for a pure signals Upsilon(1S), Upsilon(2S) and Upsilon(3S), with y and pT input shapes directly tuned on the data themselves. Production should be done on the run by
run basis.
Statistics required: 20M for p-Pb and 20M for Pb-p and 2000events/subjob H H H H
i _ Allows you to find information on a specific
imulation macros are same as in
/falice/cern.ch/user/p/pwgpp_mc/2017/48_Week/user_idas/Jpsi_Upsi_MCP1/macros/ p rod u Ct| On , fOI IOW |tS Statu S , p rOV|d e
I modified ppGenerator.C and should be replaced by Upsilon_pPbGenrator.C for p-Pb and Upsilon_PbpGenrator.C for Pb-p which are attached.
» JDLs are same asin feedbaCk ot

Address:
https://alice.its.cern.ch/jira/browse/ticket _ID
(e.g: ALIROOT-8056)
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Jump
& ChiaraZampolii TWiki > m ALICE Web > AliceDPG > AIDPGRunLists > AlIDPGRun2DataSets (2 Fra
& Log Out
m ALICE DPG
%o
ALICE Web ALICE - Data 0:0
5 Preparation

s e Some datasets had several reconstruction passes. In this

Sean fable ofcontent - page, you can find information about them.

»| Public webs

Create personal sidebar

The COOKDED
+ The INVARIANT i

AOD

structior

re for the run lists)

w IR
(LHC15n)
(LHC16q, LHC16r, LHC16s, LHC16t)
7 sample (LHC17p, LHC17q)

Aliroot versions and properties used in the reconstruction of run2 samples

ics

TPC cluster error assigment (1) and TPC SP maps | BB in tracking (2) | PID in TPCin step (3) | EMCAL online trigger data stream | TOF Calib | SPD1 Lorentz angle | TOF trigger maxipads

LHC150 lowlR  pass2 v5-08-09a Oid Wrong, 5-sigma Al pions OK o]’} Bug Bug
pass3_lowlIR_pidfix v5-08-131 New Correct, 15-sigma Al pions oK Oid Bug Bug
pass4_lowIR_pidfix_cookdedx v5-08-13g-cookdedx New Correct, 15-sigma  Fixed OK O Bug Bug
pass5_lowIR v5-08-24 New-+fix (5) Correct, 15-sigma  Fixed OK Improved  Fixed Bug

LHC150 highlR

groupl passl v5-08-13d New Wrong, 5-sigma Al pions Needs offiine fix (4) Oud Bug Bug

group2 passl v5-08-13e New Wrong, 5-sigma Al pions OK Ol Bug Bug

group3 passl v5-08-13h New Wrong, 5-sigma Al pions OK Ol Bug Bug

groupd passl_pidfix v5-08-13I New Correct, 15-sigma Al pions oK Oid Bug Bug
pp 5 TeV

LHC15n pass2 v5-08-13d New Wrong, 5-sigma Al pions Oid Bug na.
pass3 v5-08-13s-cookdedx New Correct, 15-sigma  Fixed o]’} Bug na.
pass4 v5-08-24 New-+fix (5) Correct, 15-sigma  Fixed Improved  Fixed na.

LHC17p passl_FAST v5-09-20 New-+ix (5) Correct, 15-sigma  Fixed Improved  Fixed Fixed
pass1l_CENT_wSDD v5-09-20 New-+fix (5) Correct, 15-sigma  Fixed Improved  Fixed Fixed
pass1 CENT woSDD v5-09-20 New-+ix (5) Correct. 15-sioma ~ Fixed Imoroved  Fixed Fixed
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&« c @ ® @& htep cern.ch

A ChiaraZampoli TWiki > m ALICE Web > AliceDPG > AIDPGRunLists (2018-
& Log Out
= ALICE

DPG:
ALICE Web ALICE - Data
ALICE Web Home Preparation o

Group

Changes
Index
Search Run2 data sets

»| Public webs

Lo ErE DPG prepares run lists with standard selection
criteria on data quality (see TWiki for definitions)

Create personal sidebar

LHC15h pp 13 Tev Run Lists 15h
LHC15i pp 13 TeV Run Lists 15i
LHC15j PP 13 TeV Run Lists 15j
LHC151 PR 13 TeV Run Lists 15|
LHC15n PP 5.02 TeV Run Lists
LHC150 Pb-Pb 5.02 TeV Run Lists 150
LHC150 low IR Pb-Pb 5.02 TeV Run Lists 150
2016

LHC16d pp 13 Tev

LHC16e PP 13 Tev

LHC16f PP 13 TeV Run Lists
LHC16g PP 13 Tev Run Lists 16g
LHC16h PP 13 TeV Run List
LHC16i PP 13 Tev Run Lists 16i
LHC16j PP 13 TeV Run Lists 16j
LHC16k PP 13Tev Run Lists 16k
LHC16l pp 13 TeV Run Lists 161
LHC160 PP 13 Tev Run List:
LHC16p pp 13 Tev Run Lists 16p
LHC16q p-Pb 5.02Tev Run Lists 16q
1 UC1Rr n.Ph R1R TaV/ Run liete 1Rr
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<« cC @ i cern.ch

q]
bt

¥ oIn @

- - . __ 15 10:17:56 CET 2018
[ TPC-ITS Matching Efficiency (A) | TPC-ITS Matching Efficiency (C) | airoot: vs-0s-a1a-1

AliPhysics: vAN-20181114-1

1 1

081~ 08~

G

i : -
0.6 0.6 B a8

0.4 0.4
0.2

IENH EEWE EETE RRNE FRNl R N (|| INTE TSN FEEE FET FREE FREE EEE FEEE S A
8 10 12 14 16 18 2 6 8 10 12 14 16 18
P P

-ITS Matching Efficiency (A) | [ TPC-ITS Matching Efficiency (C) |

L

- Ta

The automatic QA from data and MC production is saved in dedicated repositories on the web, e.g.:
http://aIiqatpc.web.cern.ch/aliqatpﬁata/ /LHC18q/cpassl pass1/000295588/TPC-ITS.png
detector//pm;n \ /d MC Vp\ass run (you can also
type period (or have trending plots) 88
cycle name)



http://aliqatpc.web.cern.ch/aliqatpc/data/2018/LHC18q/cpass1_pass1/000295588/TPC-ITS.png
http://aliqatof.web.cern.ch/aliqatof/data/2018/LHC18q/cpass1_pass1/cMatchEffSummary.png

roup

IF YOU NEED MORE INFORMATION
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e More detailed information can be found in:
https://twiki.cern.ch/twiki/bin/viewauth/ALICE/AliceDPG

* Any feedback on these twiki pages is
more than welcome
* It will help us to improve them and
keeping them up-to-date
* For any question, doubt, suggestion,
: | constructive criticism, contact us:
g alice-dpg-coordination@cern.ch

| B\W
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Backup
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THE ALICE DETECTOR

PEEREAW. Y AV Imm a ' aVLV

. ITS SPD (Pixel)
. ITS SDD (Drift)
. ITS SSD (Strip)
.VO0and TO

. FMD

DPoO0oTW

) N

I®

ITS
FMD, TO, VO
TPC

TRD

TOF

HMPID
EMCal

DCal

PHOS, CPV
10. L3 Magnet
11. Absorber

12. Muon Tracker
13. Muon Wall
14, Muon Trigger
15. Dipole Magnet
16, PMD

17. AD

18.zDC

19. ACORDE

CoNo~wWNE
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The reconstructed data quality (resolution, minimisation of biases, particle

identification ...) critically depends on the quality of the calibrations used
in the reconstruction, e.g.:

Maps of dead and noisy elements, gain, signal amplitudes

For drift detectors (SDD, TPC): drift velocity, drift field maps, distortions...
 example in backup

Actual position of the detectors (alignment)
Geometry of the luminous region

* Sources of calibration:
* Online, via Shuttle (not discussed here)

From dedicated calibration runs, or calibration triggers or also from
interaction events

Offline, via automatic calibration passes (CPass0, CPass1)
Offline, via “manual analysis”
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e (CPassO reconstruction:
* Performed run-wise, starts promptly after the data taking
* Typically uses a mixture of CINT7 (MB) and HM triggers

e CPass0 reconstruction is followed by
e (CPass0 calibration train (= standard analysis train which runs over the ESDs +
friends) and fills calibration objects which are stored in the OCDB for several
detectors
« TPC, TRD, TOF, TO, Luminous region

« TPC space point distortion calibrations
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* Distortions in the TPC drift field due to space charge

More pronounced in Run2 with Ar gas (2015-2016-2018)
Up to O(5 cm) effect on the reconstructed space points
Need to be corrected, target precision O(0.2 mm)
Scale ~linearly with luminosity
Granularity of the correction is O(20-40mins)
e Enough to guarantee ~constant distortions within one time-bin

e Procedure:

1.TPC reconstruction with large road-widths to not

TOES/ / loose TPC clusters attachment

2.Match to ITS and TRD/TOF

3.Refit ITS-TRD-TOF part and interpolate to TPC as a
reference of true track at every pad-row

4.Collect Y, Z differences between distorted cluster:
and reference points in sub-volumes (voxels) of TP

5.Extract 3D vector of distortion in every voxel

6.Create smooth parameterization (DB object) to

use for correction during following reconstruction
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TPC Space Point distortions

* Distortions in the TPC drift field due to space charge

* After correction: bias on the Distance of Closest Approach of the TPC

track to the vertex reduced below intrinsic resolution
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<AY>, cm

os-jbv

3
1 A side
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1] / "‘, e "
4 - .
. ' & -
0 ] r
: v 8 4
5
uncorrected
corrected
-3 L | Yrrrlrrrl?y T | R |
0 2 4 3 ] 10 " 16 18
sector
7 ALICE Performance
25 Pb-Pb, \s,,, =5.02 TeV
Interaction rate: 4.5 kHz
1 5-:
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R
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W ¥y

T
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L
1“4 16 18
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<a¥Y>, cm
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CPass1
CPassl

CPass0 TPC Space

- Reconstruction Point
- Calibration Distortion

Calibration

CPass1

Per chunk
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* (CPassl reconstruction:
* Performed run-wise, starts after the completion of CPass0O

®* Uses asubsample (~¥10%) of CINT7 (MB) triggers

e CPassl goals:
* Refined calibrations after reconstruction with TPC calibrated from CPass0O and
TPC SP distortion corrections (plus AD calibration)

* Quality assurance of the detector calibrations extracted from CPass0O
* The calibrations from CPass1 and manual calibrations are checked in the QA of the
subsequent PPass

e CPassl reconstruction followed by:
* Calibration train: fill calibration objects + store in OCDB
* QA train -> produce root files with QA information
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I Manual calibration,
QA feedback

- Reconstruction |

- Calibration

- Reconstruction Point

- Calibration Distortion
Calibration

- QA

PWG-PP / PWGPP-397
Manual calibration for LHC17m

e After CPass0/1 is done for all runs of a period, a

Agile Board =~ More ~ Reopen Issue
~4-day window is opened for s
— Quality Assurance checks il i s
Priority: A Major Resolut
— Manual calibration for: Component/s: None
. . . . Labels: None
e C(Calibrations that need more statistics than To do list
that of a single run ' D
— E.g. TOF channel-by-channel t0 offset when j ﬁ
needed = g
e Smoothen/fix calibrations for runs affected v Fo
. v SSB
by fluctuations =
— E.g. luminous region v sBD
v SRD
' MUON-alighment

A show less
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708152342 B 708223466 | NN (709195500 M | 709207623 [ ]
5 IR i I ro———— _ _ Bl 700221600 WM | 709237915 709249519 WM |709252345 M| 709269607 W
peri ass! LHC period LHC150 - LHC period LHC period ResidualMerge LHC150: o . 4
(reconstruction) for pass 1 (OCDB) o) f 1S CPass0 LHC150 - CPass0 | LHC150 - CPass0 erge_| : deﬁnmon of time ) extraction of TPC | extraction of TPC
[ (reconstruction) for pass (merging+ocdb) for S p : Trees mergin o | bins + vdrift for SP distortion maps SP calibration -
rging (mergu:g*g::db) 201' (merging) for pass erging TPC SP distortion | - processing of one LHC150 -
pass 1 - Stage 1 &3 | pass Soage 1 - Final stage =] maps - LHC150 - |l time bin - LHC150 - =)
S S ~ cpass0_pass1
cpass0_passi * cpass0_pass1 Q
7292 GB k!
300.5 KB 91.87 MB
181.4 MB __[484931 ev. ___fi6c8 J—
710344196 I | 710346327 | I | 710736815 I | 710746726 Bl | 710765316 |
LHC period LHC150 - CPass1 LHC period LHC150 - CPass1 (reconstruction) LHC period LHC150 - CPass1 i o i i i
(reconstruction) for pass 1 (OCDB) P ' peri - LHC period LHC150 - CPass1 (n'grgmg‘ocdb) for § LHC period LHC150 - CPass1 Emerglng) for pass
[ for pass 1 (merging+ocdb) for pass 1 - Stage 1 pass 1 - Stage 2 1 - Final stage Q
2.018 GB 288.7 MB p— 192 M8
710736816 I | 710744502 I | 710747958 Il | 710756461 E
QA_LHC150_Stage1: Intermediate QA_LHC150_Stage2: QA_LHC150_Stage3: QA_LHC150_Stage5: Final
merging stage a Intermediate merging stage Intermediate merging stage a merging stage a
363 MB
14,45 GB = 2.184 GB gl 559.6 MB — 89508 ev.
=
710736983 |
MergedTrees_LHC150: Trees merging =
356.6 MB el
710737001 ==
ResidualMerge_LHC150: Trees merging
84.15GB = a9
181.1 MB S 89508 ev. 1003 GB
7155?.::‘126 T I | 715608085 | I | 717351921 I | 717427218 B | 717472083 Bl | 717476353 5]
p 0 - Fu LHC period LHC150 - Full production pass 1, HC1 1: 1 i . . 3 i
production pass 1, ALIROOT-6702 pe AUROOT_67°: S P QA_LHC SOTStage grmedna!e QA_LHC150_Stage2: & QA_LHC150_Stage3: B 0A_u10150_$tage.5: Final merging
(0CDB) | merging stage Intermediate merging stage * Intermediate merging stage =3 stage S
1.652 GB
3144 GB 5.016 GB = 2.067 GB _ 5390618 ev.
717352272 o e
AODmerge_LHC150_2: AOD
8.205TB merging (LHC150_pass1) Q
181.3MB 5397113 ev. 261TB

Each box is a grid job — several (27) masterjobs per run in the chain
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* At the end of the run (physics or special calibration run) a Detector
Algorithm (DA) is run, the online calibration parameters are
produced, collected by the Shuttle together with the DCS data
points and stored in the OCDB

 Examples:
System  Condition data  Special runs Physics runs online
SPD trigger chip map half-stave status
and thresholds pixel noise
SDD anode ped (peds)
anode gain, status (puls)
anode vgif (inject)
58D strip ped, noise,
status (peds)
TPE E T{x. v.2) pad gain (Kr) Varift (laser)
pad status pad noise (peds)
trigger & Varife (laser)

pad status (puls) 101
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Example: SDD manual calibration

e (Calibration at fill level of:

— Drift velocity residual calibration + timeO + map for

non-uniformities of the drift field
— ADC -> keV calibration for dE/dx in bins of drift time

- £ : . '. I -' J
FBefore calibration
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e
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Monte
Carlo

Comparison > Particles

Hits Track / candidates

ummugble Digits
segments

Information

Reconstructed
space points

Raw data

Processing
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'Double32_t fX; // X coordinate for the point of parametrisation
Double32 t fAlpha; // Local <-->global coor.system rotation angle
Double32 t fP[5]1N // The track parameters
Double32 t fC[ls;?\x‘.Ihe track parameter covariance matrix
param@: local Y-coordinate of a track (cm)
paraml: local Z-coordinate of a track (cm)
param2: local sine of the track momentum azimuthal angle
param3: tangent of the track momentum dip angle
param4: 1/pt (1/(GeV/c))
¥
& \ o
= 2 (y, 2, sin(y), tan(A), 1/p,)
: AX,IO??' AXIocal
= 'x;.;{, Sl
A\Y 7‘;‘3: o ,
./"{“.7 | 4‘ \T, \‘,’ !/

Yo W= -

Tglobal
L 104
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* Track selection can be done using the filter bits using these methods
of AlIAODTrack

Bool t TestFilterBit(UInt t filterBit) const {
return (Bool t) ((filterBit & fFilterMap) != 0);}
Bool t TestFilterMask(UInt t filterMask) const {
return (Bool t) ((filterMask & fFilterMap) == filterMask);}

 Examples:

for(Int t iTrack=0;iTrack<nTracks;iTrack++){

AliAODTrack *aodTrack = aod->GetTrack(iTrack);
if('aodTrack) continue;

// filter bit 128 denotes TPC-only tracks, use only them
if(!'aodTrack->TestFilterBit(128)) continue;

Bool t IsAcceptedTrack(const ALiAODTrack *aodTrack) {
if ('aodTrack) return KFALSE;

if('aodTrack->TestFilterMask(BIT(5))) return KFALSE; // standard TPCITS with tight DCA

if(!(aodtrack->TestFilterBit(ALiAODTrack: :kTrkGlobalNoDCA) ||
aodtrack->TestFilterBit (A11AODTrack: :kTrkITSsa))) return KFALSE;
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Convert Primary
Vertices

R T P
15t set: ESDtrack kinematics ! m

Secondaries

Convert Cascades

Convert VOs

[

4 Y
No [| YesyNo | No ?
~=rv‘

-

Convert Kinks

Primaries

1T 1T

Convert Tracks

1 e e e

i
i
|
(-
i
i
1

2" set: TPC kinematics

| -
'
i
E constrained to SPDvertex [—»
1
Convert TPConly Tracks H Primaries . e No No e No
| S— - P —— - fy—
R S e S A R L R SR
- i 39 set: ITS/TPC kinematics
onvert i constrained to SPDvertex !
GlobalConstrained ‘E $ (’Y X N

Thacks : Primaries w/o SPD E No | No o | Ne

i - i i = 2 | \!l
----.- ------I
i Hybrid Tracks 1 106

All 3 sets duplicate each other!



Dra 252 Out of bunch pileup

Preparation ®
Group

Integration times in central barrel: o g

* SPD: 300 ns (12 bcs) - out-of-bunch hits indistinguishable from trigger hits ;SR)[F)
*  SDD: ~6 us (240 bcs) - radial drift ~0.5mm/100ns.
Tracking tolerance: 6~0.5 mm for pp (0.2 mm for Pb-Pb)
* SSD: ™1 us (40 bcs) - out-of-bunch hits indistinguishable from trigger hits
* TPC:™100 us (4000 bcs) — z-drift ¥2.5mm/100ns.
ITS-TPC track matching tolerance: ™5 mm TPC
*  TRD: ™1 us (40 bcs) - radial drift ¥~2.5mm/100ns.
* TOF: ~0.5 us (20 bcs) — time info allows to identify tracks from trigger bc
however not all analyses require TOF hit matching
Conclusions:
* SPD hit requirement cleans up tracks from neighbouring bunches SSD
— Does not help in case of pileup within SPD integration time SDD
* Need to remove residual out-of-bunch pileup in SPD integration time
*  Out-of-bunch pileup removal is crucial in multiplicity-differential studies SPD
QOut-of-bunch pileup Trigger bc  Out-of-bunch pileup I:.;;i?g;ﬂ Track froth

. . . Track from neighbouring bc

\ , J neighbouring b  ©utside SPD-
| within SPD integration time

SPD integration time integration time
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DPa Event Selection Class: AliEventCuts
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Group

A general class for event selections is available:
(see more instructions in: https://twiki.cern.ch/twiki/bin/view/ALICE/AliDPGtoolsEventProp#Event_selection_class)

=> Retrieves the information about primary vertex and multiplicity after
calling AliEventCuts: :AcceptEvent (AliVEvent* ev)

float centrality = fEventCuts.GetCentrality(); //centrality from the default estimator
const AliVVertex* vtx = fEventCuts.GetPrimaryVertex(); //best primary vertex available

=> Advanced usage: set cuts manually

example of manual settings used
in pp Run 2 event selection

fEventCuts.SetManualMode(); //Enable manual mode

fEventCuts.fMinvtz = -10.f;

fEventCuts.fRequireTrackVertex = true; [

fEventCuts.
.fMaxDeltaSpdTrackAbsolute = 0.5f;
fEventCuts.
fEventCuts.
fEventCuts.

fEventCuts

fEventCuts

fEventCuts

fMaxvtz = 10.f;

fMaxResolutionSPDvertex = 0.25f;
fTriggerMask = AliVEvent::kINT7;
fRejectDAQincomplete = true;

.fSPDpileupMinContributors = 3;
fEventCuts.
fEventCuts.
fEventCuts.
fEventCuts.

fSPDpileupMinZdist = 0.8;

fSPDpileupNsigmaZdist = 3.;
fSPDpileupNsigmaDiamXY = 2.;
fSPDpileupNsigmaDiamZ = 5.;

.fTrackletBGcut = true;

add in your AddTask or in the
UserCreateOutputObjects method
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ECPDGt ssoe AliESDtracks: TPC cuts
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outer TPC wall
R

6 clusters / 7 crossed rows
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weoe sste AlIESDtrackCuts: TPC cuts
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DPG AlIESDtrackCuts: TPC cuts

Preparation
Group

7. TOFm!yt {TOF just ciaext for track ML

Track | 8. TROveft

%" 9. TPCrefit
e

¢ ITSrefit

v

(¥, 2, sin(y), tan(1), 1/p,)

x2-difference between:
TPConly track parameters
extrapolated to the primary
vertex and global track
parameters. Removes fake
high-pt tracks due to wrong
association of ITS clusters.
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Dra i:=  AliESDtrackCuts: ITS cuts
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Cut at =70 of

impact parameter
resolution.

N.B.: resolution is only
given for the tracks
which fulfill the other
cuts.
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nics o 9889 TPC clusters
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e The ALICE TPC provides up to 159 space points (clusters) corresponding
to the number of pad rows.

e The signal can be below
threshold for low ionizing
particles.

Def. 1 (TPC cluster)

A charged particle traversing the TPC induces a signal on a given pad-row. If the charge in a search
window of 5 pads in wire direction and 5 bins in time direction exceeds a certain threshold and
fulfills all necessary quality criteria, it is called a cluster. Therefore the maximum number of clusters
per track n_ is 159, which corresponds to the number of pad rows in a TPC sector. Curling track
parts are reconstructed as separate tracks. The number of clusters assigned to a track is related to
the track length in the sense that low p,-tracks which do not reach the outer wall of the TPC have
less clusters assigned. However, the relation is not straightforward, because the pad length in the
TPC is increasing with radial distance to the center.
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DPG ¢, Variation of TPC track selections:

ALICE-Data @®g®

ez 00° @axample for D° cross section in pp 7 TeV

(results from pass 4 data)
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p. (GeVic)
hRatioCRowsOverFclsvsEtaAllTracks

r » stdcuts +[TPC crossed rows > 120 - (5/pT) I

] P stdcuts + TPC N clusters > 0.5 * TPC crossed rows
f » stdcuts + TPC signal N > 0.5 * TPC crossed rows |
f » stdcuts H1TPC crossed rows/TPC Tindable clusters > 0.9 |
| 2
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weon 0880 Filter-bit example (AOD145
Preparation ..
Group
Bit Cuts Methods
Bit 0 (001) [Standard cuts on primary tracks GetStandardTPCOnlyTrackCuts() (*)
Bit 1 (002) |[TS stand-alone tracks( ESD Track Cuts) SetRequirelTSStandAlone(kTRUE)
Bit 2 (004) [Pixel OR (necessary for the electrons) AND Standard track cuts [SetClusterRequirementITS(AliESDtrackCuts::kSPD, AliESDtrackCuts::kAny)
SetFilterMask(1) of AliESDtrackCuts)
Bit 3 (008) [PID for the electrons AND Pixel Cuts (SetFilterMask(4) of SetTPCnSigmaCut(AliPID::kElectron, 3.5)
liESDpidCuts)
Bit 4 (016) [Standard Cuts with very loose DCA GetStandardITSTPCTrackCuts2011(kFALSE)
SetMaxDCAToVertexXY(2.4)
SetMaxDCAToVertexZ(3.2)
[SetDCaToVertex2D(kTRUE)
Bit 5 (032) [Standard Cuts with tight DCA cut GetStandardITSTPCTrackCuts2011()
Bit 6 (064) [Standard Cuts with tight DCA but with requiring the first SDD  |GetStandardITSTPCTrackCuts2011()
cluster instead of an SPD cluster SetClusterRequirementITS(AliESDtrackCuts::kSPD,AliESDtrackCuts::kNone)
tracks selected by this cut are exclusive to those selected by  [SetClusterRequirementITS(AliESDtrackCuts::kSDD,AliESDtrackCuts::kFirst)
the previous cut
Bit 7 (128) TPC only tracks,constrained to SPD vertex in the filter GetStandardTPCOnlyTrackCuts "0‘
P lesdfilter->SetTPCOnlyFilterMask(128) ‘._
« PBit 8 (256) [Extra cuts for Hybrids: AliESDtrackCuts::GetStandardITSTPCTrackCuts2011(kFALSE) .
- - first the global tracks we want to take SetMaxDCAToVertexXY(2.4) .
. SetMaxDCAToVertexZ(3.2) .
- SetDCAToVertex2D(kTRUE)
E SetMaxChi2TPCConstrainedGlobal(36) n
- SetMaxFractionSharedTPCClusters(0.4) =
= lesdfilter->SetHybridFilterMaskGlobalConstrainedGlobal((1<<8)); // these -
e normal global tracks will be marked as hybrid .
= PBit9(512) [Than the complementary tracks which will be stored as global [SetClusterRequirementITS(AliESDtrackCuts::kSPD,AlESDtrackCuts::kOff) .
. constraint, complement is done in the ESDFilter task SetRequirel TSRefit(kTRUE) E
E lesdfilter->SetGlobalConstrainedFilterMask(1<<9): // these tracks are written -
. out as global constrained tracks 3
. esdfilter->SetWriteHybridGlobalConstrainedOnly(kTRUE); // write only the [ .*
[0, complement _o®
Bit 10(1024)Standard Cuts with tight DCA cut, using cluster cut instead of |GetStandardITSTPCTrackCuts2011(kTRUE,0) (**)
crossed rows 115
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* Global tracks

* Treated in AliAnalysisTaskESDfilter::ConvertTracks

An ESD track is converted into AOD track and stored in the AOD track array if:
* it passes at least 1 of the selection (filter bit) cuts

OR if it belongs to vertex contributors (e.g. was used for primary vertex
reconstruction)

* TPC only tracks: filter bit 128 (1<<7) - all other bits are reset
* Treated in AliAnalysisTaskESDfilter::ConvertTPCOnlyTracks
All tracks passing standard TPC-only cuts stored with:

* TPC-only track parameters from kTPCin step (GetTPCInnerParam)
constrained to SPD vertex

Unconstrained momentum and position are also stored
 AOD track ID, AlIAODTrack::GetlD(), set to negative value
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* Global hybrid tracks: filter bit 256 (1<<8)
* Treated in AliAnalysisTaskESDfilter::ConvertTracks

* Tracks passing standard TPC+ITS cuts , SPD hit request and golden chi2 cut are
marked as filter bit 256

 Complementary hybrid tracks: filter bit 512 (1<<9) - all other bits are reset
e AliAnalysisTaskESDfilter::ConvertGlobalConstrainedTracks

* All tracks passing standard TPC+ITS cuts have no hits in SPD are stored in the
AOD track array with

* Global track parameters constrained to primary vertex
(GetConstrainedParam)

Unconstrained momentum and position are also stored
 AOD track ID, AliAODTrack::GetID(), set to negative value
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DPG o .
Triggers classes
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Trigger Classes: product of several trigger requirements

e Typical trigger class name: CEMC7EGA-B-NOPF-CENTNOTRD

Descriptor | | L I—_ Cluster
BC mask PF protection

Descriptor: combination of trigger inputs (AND, OR, VETO logic is possible)

BC mask: information about interactions (beam-beam, beam-gas, satellite, etc.)

Past-Future protection: rejects events with multiple collisions from different
bunch crossings

Cluster: group of detectors to be read out if the trigger conditions is satisfied

R
Detectors
A | ¢ | D| E| F | H | M | M | P | P | S8 | S T T | T | T | V | 2z
c | P| A | M M| M| U | U | H | M| D| P | s | o]| o| P | R | R | O] D
o | v,|] Q| ¢c | b| P| O)| O}| O| D| D| D | D F | €| D | I C
CLUSTERS | ® . -
D T | L D G
E E T | T E
‘ S R R R
U G K
< v ¢ VY v ¢ Y VY
ALLNOTRD ¢ v VYOV vOVvQv v v Q¢
CENTNOTRD ¢ Qv vOvIve v v
ALL N v ¢ ¢ VD N I AR 2R AR A IR A IR
CENT < ZIKdR4 v ¢ ¢V ¢ VVYVIAVY DV
FAST < < v ¥ V¢V VAV V
p v 2 | @ 118
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DPG S Centrality in p-Pb, pp
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ey — w | | T T T I T T T T T T | T T T | T T T I T
& = T T T T ' T T T T T T T T I T T T T —
=) = ALICE p-Pb \Snn = 5-02 TeV 5 10" ALICE Performance VOM Multiplicity Classes
g R ® Bgtg ailaibsrti o | 8 102 " pp Vs =13 TeV Min. Bias Triggered Data:
N, - -Glauper 1 r . ] NS 0-1% 20-30%
£10% %‘\'*--. Noat XNBD (1= 11.0,k=0.44) | ] § 1o \\ T 6% [ a0-40%
g’ = [ esan,, . 2 - = [ 1510% [_] 40-50%
i # —_ g g €10 [ 110-15% [ 50-70%
103 \ 8 8 5 . 15-20% [ | 70-100%
= N T R R s R—Ty =0 0-100%
C _ 1078 High-Mult. Triggered Data:
L PERFORMANCE - (Scaled to MB) [ 0-0.1%
10 = = 107
- - 10°®
- o o o o -
E (|D o <|3 OI ' E 10710
Floe|T| & ~ | = [
C 1 d 1 M | TSI T T TR TN N S T T T e 0 2
0 100 200 V%‘fg amp”fgge au )E)(()(I)Db-si de) VOM amplitude / (VOM amplitude)
* pp and p-Pb are also sliced in VOA+VOC amplitudes, with notable differences:
°

pp: typically we select slices of the INEL>0 cross-section, with the INEL>0 condition
being "at least one SPD tracklet inside || <1.0". Correcting to the physical INEL>0
event class has to be done at analysis level

p-Pb: typically we select slices of the visible VOA cross-section. Correcting for the
vertex determination efficiency has to be done at analysis level

N.B.: corrections not needed in Pb-Pb: close to 100% efficiency!
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ALICE -

<SPD # tracklets>

—_
N
T T

-
o
T

S —LKctob
~C .0 —LHC10c

; — LHC10d :
R LHC10e 5

ITS vtx. Z

Our detector acceptance changes
depending on the PV position along
the beam axis (z direction)

Thus, the average raw value of any
estimator may change with vertex-Z
This can be corrected for: instead of
calibrating basedon N __ , we
calibrate N__:

N =N

corr ra

o <N (vix-Z2)>

<N __ (vtx-Z)> is usually a polynomial fit to the averages measured in
data. Example in figure: pp @ 7TeV
May be more or less important (VOM -> dependence partially cancels out

as VOAtT =VO0OC| and vice-versa, SPD-based estimators -> very sensitive)
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