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Outline

ALICE

e In this hands-on session, we will focus on the analysis of cascades in OO collisions
using derived data

e You will learn how to

O

O O O O

Use standard strangeness derived data

Structure your analysis task

Reconstruct cascades

Apply (TPC and TOF) PID, topological and kinematic selections
Access MC information of the cascades

e For a similar tutorial using original data, please have a look at the back-up slides
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Preparation: strangeness derived data

ﬂ/ \
ALICE

e Derived data are (derived) AO2D.root files produced with a task that creates given tables by

processing other (original) AO2D.root files

e Only information needed for your analysis are stored in derived data

— reduce the size of AO2D.root files

— speed up the execution by skipping part of the workflows of your analysis (typically the

computational intensive parts, ie track propagation, etc)

e Two types of derived data:

O

Romain Schotter (romain.schotter@cern.ch)

Self contained: contain all the information needed

for your analysis

Linked: contain additional information wrt the
original AO2D.root files and hence require access

to the parent AO2D.root files
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Preparation

ALICE
e All the necessary scripts and workflows for this tutorial can be found in the
O2Physics/Tutorials/PWGLF/Strangeness/Derived/

e Thejson files (and more!) can be found here: https://cernbox.cern.ch/s/0SFcdrxp56LkgDQ

> Analysis

> DerivedDataProduction

> OriginalAO2Ds
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Preparation

ALICE
e All the necessary scripts and workflows for this tutorial can be found in the
O2Physics/Tutorials/PWGLF/Strangeness/Derived/

e Thejson files (and more!) can be found here: https://cernbox.cern.ch/s/0SFcdrxp56LkgDQ

All files (scripts, , configurations) for running

© configuration_skeleton.json

© configuration_step0.,json

the analysis task are stored in the Analysis folder

© configuration_s!

© configuration_s

® configuration_s
© configuration_step4.,son -
B run_skeleton.sh
B4 run_stepO.sh
B run_stepilsh

B8 run_step2:sh

scripts configurations

B8 run_step3.:sh
B4 run_step4.sh

* strangeness_derived_skeleton.cxx
* strangeness_derived_step0.cxx
* strangeness_derived_step1.cxx
>+ strangeness_derived_step2.cxx
* strangen rived_step3.cxx
* strangeness_derived_stepd.cxx

» DerivedDataProduction

» OriginalAO2Ds 5
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Preparation

ALICE
e All the necessary scripts and workflows for this tutorial can be found in the

O2Physics/Tutorials/PWGLF/Strangeness/Derived/

e Thejson files (and more!) can be found here: https://cernbox.cern.ch/s/0SFcdrxp56LkgDQ

This tutorial does NOT aim at producing standard derived data (done centraily)

(@ Mattermost

[PWGLF] Strangeness derived dataset announcement [ 1]

[PWGLF] Strangeness derived dataset generation [ 1]

Twiki listing the existing strangeness derived data
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Preparation

e All the necessary scripts and workflows for this tutorial can be found in the
O2Physics/Tutorials/PWGLF/Strangeness/Derived/

e Thejson files (and more!) can be found here: https://cernbox.cern.ch/s/0SFcdrxp56LkgDQ

> Analysis This tutorial does NOT aim at producing standard derived data (done centrally)
v DerivedDataProduction If you are curious:
v Data 2
© configuration.json .g . c
S G All files (scripts, , configurations) for
e (=] c 0 0
= e £ producing the derived data are stored in the
v N S
D onaiston e Eon DerivedDataProduction folder
o) OutputDirectorMC.json

B runMCsh

» OriginalAO2Ds

The original data are stored in the
OriginalAO2Ds folder

scripts
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Preparation

ALICE
e All the necessary scripts and workflows for this tutorial can be found in the
O2Physics/Tutorials/PWGLF/Strangeness/Derived/

e Thejson files (and more!) can be found here: https://cernbox.cern.ch/s/0SFcdrxp56LkgDQ

e Create a folder to store the derived data
e Download the file from cernbox (~57 MB)

e Alternatively, download the files from Ixplus

rsync -r -u --progress USERNAME@lxplus.cern.ch:/afs/cern.ch/user/r/rschotte/cernbox/02AT2025/Derived/DerivedDataProduction .

Enter your Ixplus password
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Preparation: running an analysis task

e Once the derived data have been downloaded, we can start < A:‘ﬁ‘s
oy . MiakeLists.txt
writing the analysis task

O configuration_skeleton.json
D configuration_step0.json
D configuration_step1.json

© configuration_step2json

. . . j
e Theidea is to start with the strangeness_derived_skeleton.cxx file ©® configuration_step3,json
and improve it up to step4 j

configuration_step4.json
run_skeleton.sh
run_step0.sh

run_stepi.sh

o
>
>
>
>

run_step2.sh

e Checkpoints for each step (X) are here for your convenience
(strangeness_derived_stepX.cxx), With the running shell script
(run_stepX.sh) and the corresponding configurations
(configu ration_stepX.j son)

~
[

run_step3.sh

run_step4.sh

+ strangeness_derived_skeleton.cxx
+ strangeness_derived_step0.cxx

- strangeness_derived_step1.cxx

- strangeness_derived_step2.cxx

+ strangeness_derived_step3.cxx

[~ T S S

- strangeness_derived_step4.cxx

e Let's have alook at strangeness_derived_skeleton.cxx

» DerivedDataProduction

» OriginalAO2Ds
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Preparation: running an analysis task

strangeness_derived_skeleton.cxx loops over all events, selects the ones with |z| < 10 cm and se1s ALICE
flag (FTO vertex compatible with FTO-A and FTO-C timing info), fills an histogram with the z-vertex position

#include "Framework/runDataProcessing.h"
: “(ié)mmc;m a Selection.h" InCIUde reqUIred headers
lude "PWGLF/DataModel/LFStrangenessTables.h"

Histogram registries and

HistogramRegistry rEventSelection{"eventSelec , {}, OutputObjHandlingPolicy::AnalysisObject, true, true};

Configurables are declared

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

before the init function

Configurable<float> cutzvertex{"cutzvertex", 10.0f, "Accepted z-vertex range (cm)"};

t&)

AxisSpec vertexZAxis = {nBins, -15., 15.,

Create axis and add needed histograms
to the registries

rEventSelection.add("hVertexZRec", "hVertexZRec", {HistType::kTH1F, {vertexZAxis}})

10
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Filter eventFilter = (02
Filter posZFilter = (

)llisions, aod::StraEvSels>>::iterator const& collision)

Subscribe to an iterator of a table
joining aod::StraCollisions (=basic
collision properties) and aod::StraEvSels
(= all necessary event selection variables)

to loop over the selected collisions

)TANalysisliasKk<strangeness

n WorkflowSpec{

Because of the iterator, the process()
function is called once for each

selected event and fills the vertex

z-position histogram

11
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Preparation: running an analysis task

ALICE

e Let'srunthe analysis task: |[EEERTEESERUNED

OPTION="-b --configuration json://configuration_skeleton.json"

${OPTION} --aod-file @input_data.txt $LOGFILE"

12
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Preparation: running an analysis task

ALICE

e Let'srunthe analysis task: |[EEERTEESERUNED

OPTION="-b --configuration json://configuration_skeleton.json"

let ${OPTION} --aod-file @input_data.txt $LOGFILE"

, ] Workflow with all the helper tasks

13
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\/
ALICE

Preparation: running an analysis task

e Let'srunthe analysis task: |[EEERTEESERUNED

# log File wher The whole log output is transferred into
LOGFILE="1log-${STEP}.txt" the Iog-S{STEP}.txt ﬁle

DIR_THIS=$PWD

OPTION="-b --configuration json://configuration_skeleton.json"

Workflow with all the helper tasks

eleton ${OPTION} --aod-file @input_data.txt > “$LOGFILE" 2>&I1

14
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Preparation: running an analysis task

ALICE
e Let's run the analysis task: |[EEERTTS TR

# log File wher The whole log output is transferred into
LOGFILE="1log-${STEP}.txt" the Iog-S{STEP}.txt ﬁle

DIR_THIS=$PWD

OPTION="-b --configuration json://configuration_skeleton.json"

Workflow with all the helper tasks

{OPTION} --aod-file @input _data.tx “$LOGFILE" 2>&1

If the task finishes successfully,
AnalysisResults.root, AO2D.root, and
json files are moved to the results folder

15
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Preparation: running an analysis task

ALICE
e Let's run the analysis task: |[EEERTTS TR

# log File wher The whole log output is transferred into
LOGFILE="1log-${STEP}.txt" the Iog-S{STEP}.txt ﬁle

DIR_THIS=$PWD

OPTION="-b --configuration json://configuration_skeleton.json"

Workflow with all the helper tasks

"SLOGFILE" 2>&1

If the task finishes successfully,
AnalysisResults.root, AO2D.root, and
json files are moved to the results folder

All shell running script follow
the same structure in the
tutorial!
16
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Preparation: running an analysis task

ALICE
e Let's run the analysis task:
— must be printed
All output are contained in the results folder:
- AnalysisResults.root : -
Files | Canvas_1 [x] | Editor 1 [
2$ 7 @lw Oaton: ’—E hVertexZRec — hVerlexZRec —
Standard output B -
__ |E3RrooT Fies E
It contains the output of each task - ey |2
. . . . . .| aa hVertexzRec;1 B
Each task (including the intermediate tasks) inthe ™~ | ol
workflow can create and fill histograms el

1
vrtx,, [em]

17
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Preparation: running an analysis task

ALICE
e Let's run the analysis task:

— must be printed
All output are contained in the results folder:

- AnalysisResults.root

- dpl-config.json

A copy of the configuration. json file
18
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Preparation: running an analysis task £
Cg ROOT Object Browser v A X ALICE

Browser ’Ble Edit View Options Tools Help
Files | Canvas_1 [x] | Editor 1 [
8, W {Zw Option: | ~|| | LhVertexZRec hVertexZRec
(C3root Entrles 117202
FDPROOFSESSDOHS ~ Mean 0.537484 + 0.01412251
£ ROOT Files 2500 —
E...ﬁgresuns"skelelon."AnarysisResuhs.rool B Std Dev 4834811+, 0,000060920
é..astrangeness_derivedftutorial:1 - Underfiow 0
’ .| ja hVertexZRec:1 2000 — Overfiow o
5], E
B Integral 117202
1500 —
Only events with a primary vertex within

|z] < 10 cm are selected

T

500

19
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Step 0: looping over cascades |
ALICE

e Starting from strangeness_derived_skeleton.cxx, we want to loop over all cascades in the selected
events and fill a invariant mass histogram

strangeness derived

HistogramRegistry rEv

. . _ 2lection{"even 1on", {}, OutputObjHandlingPolicy:: Create a “xi” and “omega"
HistogramRegistry rXi {1, lysisObject . . .
1 Fo o icy::AnalysisObject, tru true}; HlstogramRegIStI'y
Axisspec XiMassAxis = {100, 1.28f, 1.36f, "#it{M} {inv} [Gev/#it{c}*{2}]"}; Create dedicated axes for
AxisSpec OmegaMassAxis = {100, Fior } s } { ) A
Ax1sSpec vertexZAxis = {nBins, -15., 15., "v ;-:._C_, cml"}; X| and Omega
rEventSelection.add("hvertexZRec”, "hVertexZRec", {HistType::kTH1F, {vertexzZAxis}});
rXi.add("hMassXi", "hMassX1", {HistType::kTH1F, {XiMassAxis}});
romega.add("hMassOmega”, "hMassOmega", {HistType::kTH1F, {OmegaMassAxis}});
Create invariant mass histograms for Xi and Omega and
store them in their corresponding HistogramRegistry 20
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Step 0: looping over cascades
ALICE

e Starting from strangeness_derived_skeleton.cxx, we want to loop over all cascades in the selected
events and fill a invariant mass histogram

(soa::Filtered<soa::

res > t& s)

rEventSelection.f1l11(HIST("hVertexZRec"), collision.posZ()

Subscribe to the cascade
tables (aod::CascCores)

e Instructions:
o Subscribe to the cascade tables (have a look at LFStrangenessTables.h)
o For each event, loop over all cascades,
o For each mass hypothesis, fill a histogram with the invariant mass
o  Store the histograms in the corresponding HistogramRegistry

e Hints: for the cascade info, look at the aod::CascCores table and the getters .mXi() and .mOmega()

In case you are facing some difficulties, please do not hesitate to ask questions!

21
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Step 0: looping over cascades

ALICE
e Starting from strangeness_derived_skeleton.cxx, we want to loop over all cascades in the selected
events and fill a invariant mass histogram

ocess | eg<soa: 1 Jo

For each event, loop over all
rEventSelection.fill(HIST("hVertexZRec"), collision.posZ()); Cascades

: Cascades)

e casc.mxi(); For each mass hypothesis, fill
e e ki a histogram with the invariant
mass

e Instructions:
o Subscribe to the cascade tables (have a look at LFStrangenessTables.h)
o For each event, loop over all cascades,
o For each mass hypothesis, fill a histogram with the invariant mass
o  Store the histograms in the corresponding HistogramRegistry

e Hints: for the cascade info, look at the aod::CascCores table and the getters .mXi() and .mOmega()

In case you are facing some difficulties, please do not hesitate to ask questions!
22
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Step 0: looping over cascades

ALICE

I ROOT Object Browser v oA X ROOT Object Browser v A X
Browser ‘Ele Edit View Options Tools Help Help
Files ‘ Canvas_1 @] Editor 1 (| Canvas_1 @‘ Editor 1 |
24 ¥ £ Draw Option:| [+]| | [ hMassXi hMassXi hMassOmega hMassOmega
(Qroot x10° Entries 11643340407 Enlries 1.164334e+07
(C3PROOF Sessions [= 90000
(Z3ROOT Files s001— Mean 1.319026 = 5.673190-06 - Mean 1.664225 + 8.489353¢-06
Its/step0/AnalysisResults. - E 3
- PpromisiaiontiAnaes i F StdDev  0.01749488 =4.0115510-06 80000 — SOev; 00104182, 4 8.0020756506
[=]-4=ystrangeness_derived_tutorial;1 - C T frps
(Qomega;1 500 — Underflow 173247 o
cE=13 - C Overflow 5238687
i i C Overfl 1960380 E2,
|4a NMassXi;1 C el 70000_ Integral 5298840
(Qeventselection:1 400(— Integral 9509710 -
[55]] o E
? - 60000
: C 50000
> F C
o 40000 —
A I G I S A I Ui L 300000= v 1w 1 b by b L
1.28 1.29 1.3 1.31 1.32 1.33 1.34 1.35 1.36 1.63 1.64 1.65 1.66 1.67 1.68 1.69 1.7
M, [GeVic?] M., [GeVic?]
Command | Command ]
Command (local): | [v] Command (local): [~
Filter: ‘AII Files (*.*) B ’ ‘
[ \ 4 [ %

Invariant mass peak is already visible for = and Q with the

derived data producer pre-selections

23
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Step 1: apply topological selections

ALICE
e We would like now to select more finely our candidates based on their decay kinematics
and topology
\ na // )
A — prm | / “p
_ _ . cT=7.89cm B.R. 63.9% DCA VO Neg. | . /
A — p7T daughter j) //’
— _ to Prim. Vix 7 VO VX
= — Aw /A
=+ T cT1=4.91cm B.R. 99.9% \ X Vi
= — An
" — AKT Prim.
— . VO Pos. daughter
- cT=2461cm B.R.67.8% . ; DCA ¢]
{ Q" — AK™* Vix Y, .\/ to Prim. Vix
S E— ’/
o X

24
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Step 1: apply topological selections

e We would like now to select more finely our candidates based on their decay kinematics

and topology

V0 mass window < 0.008 GeV/c2

DCA pos./neg. to prim. vitx > 0.06 cm \\ s |
|

DCA VO to prim vtx >1.0cm DCA VO Neg n \‘

DCA between V0. daughters <1.0cm daughter [

to Prim. Vix /s

V0 decay radius >1.2cm /A
S

VO cos of pointing angle >0.97 /

Romain Schotter (romain.schotter@cern.ch)

Competing mass rejection (only for Q) > 0.008 GeV/c2 Prim
_ Vix i .
DCA bach. to prim. vtx >0.06 cm Y, —~~—/—to Prim. Vix
S I !
DCA between casc. daughters <1.0cm 0 X
Casc. decay radius >0.5¢cm
Casc. cos of pointing angle >(0.998
02 Analysis Tutorial - Strangeness Analyses

ALICE

DCA V0 Pos. daughter

25
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Step 1: apply topological selections

ALICE
e We would like now to select more finely our candidates based on their decay kinematics
and topology Getter Column type
V0 mass window <0.008 GeV/c2 |_y, mLambda () - o2::constants::physics::MassLambda dynamic
DCA pos./neg. to prim. vitx > 0.06 cm ——p| dcapos/negtopv () standard
DCA VO to prim vtx >1.0cm —pp dcavOtopv (arg1, arg2, arg3) dynamic
DCA between V0. daughters <1.0cm ——p dcaV0daughters () standard
V0 decay radius >1.2cm ——p VOradius () dynamic
VO cos of pointing angle >0.97 —pp vOcospa (arg1, arg2, arg3) dynamic
Competing mass rejection (only for Q) >0.008 GeV/c2 ——ppi mXi () - 02::constants::physics::MassXiMinus standard
DCA bach. to prim. vix >0.06 cm —pp! dcabachtopv () standard
DCA between casc. daughters <1.0cm ——pp dcacascdaughters () standard
Casc. decay radius >0.5¢cm ——pp Cascradius () dynamic
Casc. cos of pointing angle >(0.998 - casccospa (arg1, arg2, arg3) dynamic 26
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Step 1: apply topological selections

ALICE

e We would like now to select more finely our candidates based on their decay kinematics
and topology

Configurable
Configurable

Configurable<f
Configurable<f
Configurable<f
Configurable<f

Configurable
Configurable<f
Configurable<f
Configurable<f
Configurable
Configurable<f

cascadesetting_cospa{'c
cascadesetting_vOcospa
cascadesetting_dcacascd

cascadesett ing_dcavadau("cas dcay 0, "DCA Vo daugnters®y; Add Configurable for each

cascadesetting_dcabachtopv ; .
cascadesetting_dcapostopv{"cz C tt postopv o t 0 ; Cascade Select|on
cascadesetting_dcanegtop ( C e

cascadesetting_mindcav@top
cascadesetting_cascradiu
cascadesetting_vOradius{'
cascadesetting_vOmasswindow{"ca
cascadesetting_competingmassrej

27

Romain Schotter (romain.schotter@cern.ch) 02 Analysis Tutorial - Strangeness Analyses


mailto:romain.schotter@cern.ch

Step 1: apply topological selections

e We would like now to select more finely our candidates based on their decay kinematics
and topology

Configurable e> cascadesetting_cospa{"c
Configurable le> cascadesetting_v@cos
Configurable<floa cascadesetting_dcacascda

Configurable<float> cascadesetting_dcav@dau{ = N d 1 e ;,,l Add COnfigurabIe for eaCh

Configurable<float> cascadesetting_dcabachtopv

Configurable<fTloat> cascadesetting_dcapostop j* Cascade Selectlon

Configurable<f 3 cascadesetting_dcanegtop

Configurable<float> cascadesetting_mindcavOt
Configurable<float> cascadesetting_cascradiu
Configurable<float> cascadesetting_vOradius{
Configurable<f cascadesetting_vOmasswin {
Configurable<flo cascadesetting_competingmassrej{

e Instructions:
o Select the candidates passing the topological selections
o For each mass hypothesis, fill a histogram with the invariant mass after cascade selection

e Hints:
1. Have alook at the aod::Casccores table in LFStrangenessTables.h to find the columns
storing the selection variables
2. you can use Filter to select the candidates but it cannot cut on dynamic columns

In case you are facin% some difficulties, !olease do not hesitate to ask questions! 28
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Step 1: apply topological selections

e We would like now to select more finely our candidates based on their decay kinematics
and topology

Configurable e> cascadesetting_cospa{"cas
Configurable le> cascadesetting_vO@cospa
Configurable<floa cascadesetting_dcacascd

Configurable<float> cascadesetting_dcav@dau{ o GatEin 0 ; - 9, "DC :V it . - Add COnfigurabIe for eaCh

Configurable<float> cascadesetting_dcabachtopv ; .
Configurable<float> cascadesetting_dcapostopv{"cascad tting_dcapostopv CA | tive to ; Cascade Select|on
Configurable<f 3 cascadesetting_dcanegtop t e

Configurable<float> cascadesetting_mindcav@topv{"c S dcav@ v .01 1in to PV"};
Configurable<float> cascadesetting_cascradiu

Configurable<fTloat> cascadesetting vOradius{

Configurable<f 3 cascadesetting_vOmasswindow{"ca

Configurable<float> cascadesetting_competingmassrej comp C ng mass rejection"}:

Filter preFilterCascades (aod::cascdata: :dcaV@daughters cascadesetting_dcav@dau
1ab data::dcapostopv cascadesetting_dcapostopv
:dcanegtopv cascadesetting_dcanegtopv

data::dcabachtopv cascadesetting_dcabachtopv
:dcacascdaughters cascadesetting_dcacascdau);

Filter on regular columns

29
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Step 1: apply topological selections

), collision.posY|

(), collision.posY
St ysics::MassLambda)
0topv(collision.posX(), collision.posY(),
dius() < cascadesetting_cascradius)

< cascadesetting_v@radius)

casc.mX
(HIST("hM:

), collision.po

, collision.poszZ()

collision.posZ

sZ()) < cascadesetting_cospa) =
< cascadesetting_vOcospa)
- cascadesetting_vOmasswindow) Cut on dynamic CO|UmnS
< cascadesetting_mindcav@topv) c
- in the loop

Romain Schotter (romain.schotter@cern.ch)

Fill invariant mass histograms after
the topological selections

Provide the appropriate cuts in
the json configuration file

The variables must have the same name
as their corresponding configurable!
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Step 1: apply topological selections

Files | Canvas_1 [x] | Editor 1 37| Files | Canvas_1 [x] | Editor 1 [3]|
A =) tion: = Qalonted . tion:
44 7 f& Draw Option:| ]| | [ hmassXis | hMassXiSelected 44 'V {8 DrawOption:| []| | [nMassOmegaSelected| hMassOmegaSelected
root
g PROOF Sessions 35000 Entries 358047 g:nﬂém Sessions _ Entries 93067
{EQROOT Fies r Mean 1.319731 +1.983237e-05 EJROOT Fles C Mean 1.664867 = 8.627479-05
-9 results/step1/AnalysisResults. oot C -9 resultsstep1/AnalysisResults.root 1800[—
=23 strangeness_derived_tutorial;1 — StdDev  0.01143372 + 1.40236e-05 =] {ﬂslrangeness,denved,mlorwl.! B Std Dev 0.01779082 = 6.100549e-05
(Comegat 30000 — 5 Egomegart 1600—
=l = nderlow 27 | NCascCosPAT C Underfiow 8083
{CeventSelection:1 F Integral 332373 |da hMassOmegaSetected;1 = Integral 42523
& E ot 1200~
20000 — |da hMassXi:t =
i C |da hMassXiSelected:1 Y 1000[—
E (ZgeventSelection:1 -
15000 — & 800|—
>/ 10000~ > 800
C 400
5000 C
F 200—
i Foipogs spl o sl paal spes i sepleges
P.28 1.29 13 1.31 1.32 1.33 1.34 1.35 1.36 1963 1.64 1.65 1.66 1.67 1.68 1.69 74
M, [GeVic?] M,, [GeV/cY
Command | Command |
Command (local): \ E Command (local):
Filter: [All Files (*) - ‘ Fiter: [AllFiles "5 [+] ‘

[ 4

e Background reduces after applying topological selections
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Step 2: apply TPC PID selections

ALICE
e We would like now to apply TPC particle identification (PID) selections to our cascade candidates

Mean energy loss is parametrized by Bethe-Bloch formula: = "%°F T T T T
& 90— ALICE Performance
dE 71 11 oM 2 N9 QTmaX 5 8 8005— ~ Run 3, Pb-Pb {5, = 5.36 TeV _f
(——)=Kz*~—|=In mec 57y —52——(67) R .
dx ApB? |2 I 2 W 700F e
By = % eoo;— —
500 =
The nature of the cascade decay daughter can be determined E .
using the following PID estimator: 400F" E
3001 E
200 *f
n. — <dE/dx>meas. _ <dE/dx>eXp.,i 100 :
> =
. OTPC , T p—— — ——

with ° 107" 1 10

i=e, u, m K, p, d, *He, He pl|z| (GeV/c)

32
Romain Schotter (romain.schotter@cern.ch) 02 Analysis Tutorial - Strangeness Analyses


mailto:romain.schotter@cern.ch

Step 2: apply TPC PID selections

e VO0/cascade tables reference the track table allowing access information about daughter tracks ALICE
— if you try to check the PID of daughter tracks with reference to that table the code will fail!

float nsigma_bach = cascade.bachTrackExtra.tpcNSigmaPi();

float nsigma_pos = cascade.posTrackExtra.tpcNSigmaPr(); Fails!

float nsigma_neg = cascade.negTrackExtra.tpcNSigmaPi();

e You need to de-reference the track via a “_as<>" call, this allows you to look at the same index
position in the more complete track table

using daughterTracks = soa::Join<aod::DauTrackExtras, aod::DauTrackTPCPIDs>

void process(soa::Join<aod::CascCores, aod::CascExtras> const& cascades,

daughterTracks const&)

for (const auto& cascade : cascades) {

float nsigma_bach = cascade.bachTrackExtra_as<daughterTracks>().tpcNSigmaPi();

float nsigma_pos = cascade.posTrackExtra_as<daughterTracks>().tpcNSigmaPr(); Works!

float nsigma_neg = cascade.negTrackExtra_as<daughterTracks>().tpcNSigmaPi();

33
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Step 2: apply TPC PID selections

& :/‘ N
ALICE
e We would like now to apply TPC particle identification (PID) selections to our cascade candidates

IDTables.h" Header needed
— LFStrangenessPIDTables.h

Configurable<float Add Configurable for each

Configurable<f

Configurable F1 1t> NSigmaTPCProt : ; i, }; PID Se|eCtI0n

Subscribe to
aod::CascExtras and
aod::DauTrackTPCPIDs
table

t& collision,

34
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Step 2: apply TPC PID selections

ALICE
e We would like now to apply TPC particle identification (PID) selections to our cascade candidates

Header needed
LFStrangenessPIDTables.h

Configurable<float> NSigmaTPCPio 4, "NS ; Add Configurable fOf' eaCh

Configurable<float> NSigmaTPCKao

Configurable<float> NSigmaTPCPro { g ;o PID Se|eCtI0n

Subscribe to
aod::CascExtras and
aod::DauTrackTPCPIDs
table

t& collision,

e Instructions:
o De-reference (= typecast cascade to dauTracks) each cascade daughter tracks
o Apply TPC PID selections (n = 30) on each decay daughters
o For each mass hypothesis, fill a histogram with the invariant mass after cascade+PID selections

In case you are facing some difficulties, please do not hesitate to ask questions!
35
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Step 2: apply TPC PID selections

ALICE

casc : Cascades De-reference each cascade

bachDaughterTrackCasc = casc.bachTrackExtra_as<dauTracks -
» posDaughterTrackCasc casc.posTrackExtra_as<dauTracks daughter traCkS

negDaughterTrackCasc casc.negTrackExtra_as<dauTracks

Apply TPC PID selections

36
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Step 2: apply TPC PID selections

casc : Cascades
bachDaughterTrackCasc

posDaughterTrackCasc
negDaughterTrackCasc

s (posDaughterTrackCasc.tpchNSig

s (negDaughterTrackCasc. tp

s (negDaughterTrackCasc. tp

s (posDaughterTrackCasc.

s (bachDaughterTrackCasc. t

elected")

'

romega.

Romain Schotter (romain.schotter@cern.ch)

Z/\

ALICE

De-reference each cascade
casc.bachTrackExtra_as<dauTracks>()
casc.posTrackExtra_as<dauTracks=(); daughter traCkS

casc.negTrackExtra_as<dauTracks

NsignaTPCProton) { Apply TPC PID selections

NSigmaTPCPion) {

NSigmaTPCProton) {1

NSigmaTPCPion) {

NSigmaTPCPion) {

NSigmaTPCKaon) {
MassX1iMinus cascadesetting_competingmassrej) {
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Step 2: apply TPC PID selections

ROOT Object Browser

ROOT Object Browser

Browser | File Edit View Optons Tools Help Browser |File Edit View Options Tools Help
Files | Canvas_1 (x] | Editor 1 (3| Files | Canvas_1 (x] | Editor 1 ]|
: Salactan 5 8 =] jon: &
HY 8 Cie e e ~!| | [_hMassXis hMassXiSelected HY B Dew Optor: /| | [hMassOmegaSelected | hMassOmegaSelected
Qroot St
(CJPROOF Sessions Entries 310283 (CJPROOF Sessions 1600 Entries 24346
{E3ROOT Files C 3 ROOT Fies |5
5 Jresutsistep2/AnalysisResults oot - Mean 1920025+ 1.926614¢-05 5 resutsistep2/AnalysisResuls.foot - Mean 1.667181 +0.0001094001
e derived, i 30000 — & Cystrangeness_derived_tutorial:1 .
E ‘dgzﬂ;ﬂ:i erved_tutorial F StdDev  0.01040762 +1.362322¢-05 ] ?aamga'l 1400 SDer 001536807 7735755605
it = Underflow 1897 |Aa NCascCosPA;1 C
|aa MassXict 25000 — e " | CascDCAVODaughters:t 1200— Underflow 2289
| PMassXiSelected:1 - iy nMassOmega:t C Overflow 2321
(ZyeventSelection:1 E Integral 201819 | a4 NMassOmegaSelected:1 C
& - 8 1000— Integral 19736
20000{— Qeventseicton F
! . o F
F 800[—
15000 — L
F 600[—
.| 10000 [
L 400—
5000— 660
T T PRI I i 10
‘P.28 1.29 1.3 1.31 1.33 1.34 1.35 1.36 .63 .6 1
M, [GeV/c?) M, [GeV/cs]
Command | Command |
Command (local): 1 E Command (local): ‘
Filter: [ Al Files (") = ‘ e A1 Files (") &) ‘

[

A

e Background is further reduced using TPC PID (n = 30) selections

Romain Schotter (romain.schotter@cern.ch)
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Step 3: apply TOF PID selections

e We would like now to apply TOF PID selections on each decay daughters, but only if they do ALICE
have signal in the TOF

e Use strangeness-based TOF PID: strangenesstofpid.cxx, optimized for secondary particles
o Collision association may be incorrect, biasing the event time (t,)
— recalculated with VO/cascade collision t, —— No TOF — Primary TOF —— Strangeness TOF
o Travel time before decay not accounted for RELEE R i MR REAER MARES Radsr e
— correct for travel before decay 30<py<32

L] 2024 pp pass1

il

-4

Counts

lllllllll

e In high interaction rate environments,
— primary TOF leads large to signal loss
— while strangeness-based TOF preserves more
than 95% of signal

[N NN

el

' T

Ll

046 047 048 049 05 051 052 0.53
D. Chinellato, [link] Mass (GeV/c?)
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Step 3: apply TOF PID selections

e We would like now to apply TOF PID selections on each decay daughters, but only if they do ALICE
have signal in the TOF

Configurable<float> NSigmaTOFPion{"NSigmaTOFPion", 3, "NSigmaTOFPion"}; Add Configurable for each
Configurable<float> NSigmaTOFKaon{"NSigmaTOFKaon", 3, "NSigmaTOFKaon"}; TOF PID selection
Configurable<float> NSigmaTOFProton{"NSigmaTOFProton", 3, "NSigmaTOFProton"};

Subscribe to
aod::CascTOFPIDs and
aod::CascTOFNSigmas

table

e Instructions:

o Apply TOF PID selections (n = 30) on each decay daughters, if it has a matched hit in the TOF
o For each mass hypothesis, fill a histogram with the invariant mass after cascade+PID selections

e Hint: Check the getters .[bachelor,positive,negative]HasTOF() in LFStrangenessPIDTables.h
In case you are facing some difficulties, please do not hesitate to ask questions!
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Step 3: apply TOF PID selections

1 x1PassTOFSelection =

e Apply TOF PID selections if

e st e the track has a hitin TOF

x1PassTOFSelection

( (casc.tofN m ()) NSigmaTOFProton
omegaPassTOFSelection

s(casc. N X ()) NSigmaTOFPion) {
x1PassTOFSelection

(casc.t 1 )) NS1gmaTOFP1on)
omegaPassTOFSelection

Fill invariant mass histograms after

selections

NSigmaTOFPion)

st s(casc.tofNSig ) NSigmaTOFP1ion) -
omegaPassTOFSelection s (bachDaughterTrackCasc. tpchS ( NSigmaTPCPion)
4 ("hMassXiSelected"), casc.mXi
(x1PassTOFSelection)
(std: NSigmaTOFProton 1thTOF"), casc.
x1PassTOFSelection

NSigmaTPCKaon)
phys assXiMinus) cascadesetting_competingmassrej)
rOmega. L - g meg: cted"), . a());
(omegaPassTOFSelection
romega. f1l1(HIST("hMassOme

1 S bs(casc.t 1gmao0r ) NSigmaTOFProton
omegaPassTOFSelection &=

std::abs(casc.to NS1gmaTOFP1ion)
x1PassTOFSelection

::abs Sigma0 NSigmaTOFKaon) {
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Step 3: apply TOF PID selections

ration

son:

esstofpi 02-analysistutorial-1f-strangeness-derived-step3 ${OPTION}

Extra task needed
strangenesstofpid

T ROOT Object Browser VX ROOT Object Browser <
Browser | Bl UEd1 View! Oplions | Tools HelP prowser ‘File Edit View Options Tools Help
Files | Canvas_1 ) | Editor 1 (3| Files ‘ Canvas_1 @‘ Editor 1 (3|
G v @ omonen] [ | [hMassXiSelectedWithTOF | hMassXiSelectedWithTOF 8T o 7 - —
Qo 4y Y f& Draw Option:| []| |[ hMassOmegaSelectedWithTOF | hMas4OmegaSeectedWInTOF
(CJPROOF Sessions Entries 300272 oot :‘"‘“ o mm:‘:
(EQROOT Fies - (CJPROOF Sessions 1600 S
£ Y results'stepd/AnalysisResults oot 660 Mean 1.320054 +1.937537e-05 S4ROOT Fies C Do CONTSIES < TesTese 06
(strangenessiofpid:1 — C Urasrton a1
-3 strangeness_derived_tutoral:1 C Std Dev 0.01032505 + 1.370045¢-05 - T results/stepd/AnalysisResuls.root - Overtam 1029
yomegat C (3 strangenesstofpii;1 1400 — o vrets
=R= il - Underflow 1878 (-3 strangeness_derived_tutorial:1 Bt
iy PMassXis 25000— B 3 E
LA "MassXiSelected:1 C Overflow 14416 2 ﬁc‘i‘e:zamspn . 1200 —
|Ax hMassXiSelectedWRHTOF 1 C ¢ E
(eventseecton:1 r Integral 283978 ‘thascDCAVODaugmels,! £
& 20000— L "MassOmega:1 1000 —
- |Au hMassOmegaSelected:1 r
M C |44 hMassOmegaSelectedWthTOF | -
L & 800—
15000 C (C3eventSelection;1 -
L = 600—
*| 10000— : F
C 400 —
5000— 200 Hﬁ NJ‘H
- o O P 1 e | o -3 ILI'
‘P 9.63 1.64 1.65 : 1.69 ;].7
.28 1.34 1.35 1.36 — M, [GeVic
inv
M,, [GeV/c?] ] -
- - Command
c d
Shand] — Command (local): I~
Command (local): | <] =
< I8 ] »
Fiter: [ATFies (7] ‘ Filter: ["All Files (*.*) [~ ‘
P P

e TOF (n =30) selections help further suppressing combinatorial
background

Romain Schotter (romain.schotter@cern.ch)
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Step 4: access MC information of cascades

ALICE

e From the previous steps, one can reconstruct the Xi and Omega with excellent purities,
and evaluate their raw yields

e In order to converge towards corrected results, we would like now to move towards
determining their efficiencies — need to access MC information

e Let's have a look at the number of reconstructed true cascade as a function of transverse
momentum

aod::CascCores

— reconstructed info about cascades

Romain Schotter (romain.schotter@cern.ch) 02 Analysis Tutorial - Strangeness Analyses
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Step 4: access MC information of cascades

ALICE

e From the previous steps, one can reconstruct the Xi and Omega with excellent purities,
and evaluate their raw yields

e In order to converge towards corrected results, we would like now to move towards
determining their efficiencies — need to access MC information

e Let's have a look at the number of reconstructed true cascade as a function of transverse

momentum
aod::CascCores aod::CascMCCores
— reconstructed info about cascades — generated info about cascades

44
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\I//

Step 4: access MC information of cascades

ALICE

e From the previous steps, one can reconstruct the Xi and Omega with excellent purities,
and evaluate their raw yields

e In order to converge towards corrected results, we would like now to move towards
determining their efficiencies — need to access MC information

e Let's have a look at the number of reconstructed true cascade as a function of transverse

momentum
Not joinable
aod::CascCores H aod::CascMCCores
— reconstructed info about cascades — generated info about cascades
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Step 4: access MC information of cascades

e From the previous steps, one can reconstruct the Xi and Omega with excellent purities,
and evaluate their raw yields

e In order to converge towards corrected results, we would like now to move towards
determining their efficiencies — need to access MC information

e Let's have a look at the number of reconstructed true cascade as a function of transverse
momentum

aod::CascCoreMCLabel

— index referring to aod::CascMCCores

Not joinable l
aod::CascMCCores

aod::CascCores

— reconstructed info about cascades — generated info about cascades
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Step 4: access MC information of cascades

e From the previous steps, one can reconstruct the Xi and Omega with excellent purities,
and evaluate their raw yields

e In order to converge towards corrected results, we would like now to move towards
determining their efficiencies — need to access MC information

e Let's have a look at the number of reconstructed true cascade as a function of transverse
momentum

aod::CascCoreMCLabel

joinable . ;
— index referring to aod::CascMCCores

Not joinable l

aod::CascCores aod::CascMCCores

— reconstructed info about cascades — generated info about cascades
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—

i b camctaratn and aod::CascMCCores tables

Subscribe to aod::CascCoreMCLabels

to cascmccore = casc.cascMCCore_as<aod::CascMCCores>();

Check that cascades come from a gen. particles

] via has_cascMCCore() and recover the gen. info
e Instructions:

o Download the derived MC data from cernbox
o For each mass hypothesis, fill a histogram with the transverse momentum of the true
reconstructed = or Q

e Hints:
1. Have alook at the getter .pdgCode() in LFStrangenessTable.h
2. Use the PDG code from ROOT: PDG_t::kXiMinus for = and PDG_t::kOmegaMinus for Q
3. For the binning in pT, use the following binning: 100 bins, from 0 to 10 GeV/c

In case you are facing some difficulties, please do not hesitate to ask questions!
Romain Schotter (romain.schotter@cern.ch) 02 Analysis Tutorial - Strangeness Analyses

48



mailto:romain.schotter@cern.ch
https://cernbox.cern.ch/s/hUcCloJRlfHlrnf

Step 4: access MC information of cascades

Subscribe to aod::CascCoreMCLabels

and aod::CascMCCores tables

0 cascmccore = casc.cascMCCore_as<aod::CascMCCores=>();

Check that cascades come from a gen. particles

ascmccore.pdgCode()) == kXiMinus) {

SN e nee ) U= Selmeatecion) via has_cascMCCore() and recover the gen. info

( Rec"), cas
, casc.pt());

+
De-reference the corresponding entry in the
aod::CascMCCores table

< NSigmaTPCKaon) {
::MassXiMinus) > cascadesetting_competingmassrej) {
ga());

hMassOnegaT rusReckithToE ), casc.nonega()); Check PDG code of gen. cascades via
T("hPtOmegaTrueRecWithTOF"), casc.pt());
pdgCode()
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Step 4: access MC information of cascades

Canvas_1 (x] | Editor 1 [1]|

=/ | [ hPtXiTrueRec | hPtXiTrueRec
350 Entries 2646
C Mean 2134492 = 0.01587661
300— Std Dev 0.8166817 = 0.01122646
Underflow 0
250 :— Overflow 0
Integral 2646

200

150

100

50

(.

L1
5 8 9 10
o8 (GeV/c)

w
IS

g
il

Filter: ‘ AllFiles (*.F) F“ ‘

[ [ [

e The number of reconstructed = has been extracted as a function of
the transverse momentum

e Not enough statistics for the Q (note this is done only with 1 derived
data file)
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Step 4: loop over generated events

e We have the number of reconstructed true cascades as a function of transverse
momentum

e Now, we need the number of generated cascades as a function of transverse momentum
— requires a new process function that iterates over MC collisions

Rename the previous process()

function in processRecMC()

Create an additional function

processGenMC()

se soa::SmallGroups to select reconstructed collisions
and gen. cascades associated to this MC collision

Add PROCESS_SWITCH to allow for 2 process functions

Romain Schotter (romain.schotter@cern.ch) 02 Analysis Tutorial - Strangeness Analyses
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Step 4: loop over generated events

e The next step is to: ALICE

o check that the MC collision have been reconstructed at least once using the .size()
o Loop over all generated cascades
o  Fill a histogram with the generated transverse momentum for each mass hypothesis

52
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Step 4: loop over generated events

e The next stepis to:
o check that the MC collision have been reconstructed at least once using the .size()
o Loop over all generated cascades
o  Fill a histogram with the generated transverse momentum for each mass hypothesis

Loop over all generated

f (collisions.size() 1)

rEventSelection.fill(HIST("hVertexZGen"), mcCollision.posZ()); CaSCadeS

o& cascmc : cascMC) {
T (std::abs(cascmc.p e()) == PDG_t::kXiMinus) {
rGenParticles.fill( "hPtX1 , cascmc.ptMc());

abs (cascmc.pdgCode()) :komegaMinus) { Fl” a hlStOgram With the gen pt

rGenParticles.f111(HIST("h T , cascmc.ptMc());
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Step 4: loop over generated events

ROOT Object Browser v A X|H ROOT Object Browser
Browser |File Edit View Options Tools Help Browser |File Edit View Options Tools Help
Files ‘ Canvas_1 @‘ Editor 1 )| Files | Canvas_1 [x] | Editor 1 (]|
4 a1 - - " Iy =] = = "
8 Y &  DrawOpton: 1| | [ hPtXiTrueRec | hPtXiTrueRec 2 VAT e S DN Ot &} | [hPtxiGen | hPtXiGen
(3ot (root
(Z)PROOF Sessions. 350 Entries 2646 (CQPROOF Sessions = Entries 1184
E3ROOT Fies (E3ROOT Fies

- results/step4/AnalysisResults.root Mean 2134492 = 0.01587661
(Castrangenesstofpid;1
(/S strangeness_derived_tutorial;1 300

@-(C39enParticies; 1

-3 results'step4/AnalysisResults.root Mean 1.029097 + 0.02416715
(strangenesstofpid;1
[ 23 strangeness_derived_tutorial;1

£-/EgenPartices;1

Std Dev 0.8166817 = 0.01122646 100 Std Dev 0.8315747 + 0.01708875

(omegait B Undetfiow o |4 WPtOMegaGent Underflow 0
B-Ey%it 250 — Overflow 0 T
|aa hMassXi;1 C - Cgomega:t 80 Overflow 0
|4a WMassXiSelected:1 L Integral 2646 B @t Integral 1184
|da hMassXiSelectedWTOF:1 200 (CgeventSelection:1
|4 WMassXiTrueRec;1 - @
|aa, PMassXiTrueRecWHhTOF:1 d o d 60
|4 WPIXiTrueRec;1 -
|da hPIXTTrueRecWRTOF:1 150 —
(eventSelection:1 C
& F 40
i 100[— >
- 20
50—
ol |||HMH|111””1|||H1rﬂxl||||||||||||Hlu|1 0 HM‘!A |a||—~||n,-ﬁ6||||»~|||||é||||é||\|10
0 1 2 3 4 5 6 7 9 10 5 7
p, (GeV/c) p, (GeVic)
Command | i ” Command |
Command (local): | [~ Command (local): | ~|
z =)
Filter: [ All Files (*.*) [~ ‘ Filter: | All Files (*.*) I~ ‘

I %l

e The number of reconstructed and generated = have been extracted as
a function of the transverse momentum
e One step away from having the efficiency corrections...
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Summary

In this hands-on session you learned:
e how to subscribe to the derived tables in your analysis
e apply simple topological and kinematic selections
e apply TPC and TOF PID selections

e perform an analysis on MC

This was just a taste of an analysis on strange hadrons!
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Summary
ALICE

There are many other analysis!

Feel free to contact analysers and have a peek at their task!
B ——

PpP@900 GeV spectra vs. multiplicity Francesca Ercolessi, Nicolo Jacazio
Cascades pp@900 GeV spectra vs. multiplicity Chiara De Martin, Francesca Ercolessi, Roman Nepeivoda, Upasana Sharma AN-14467
VOs pp@13.6 TeV spectra vs. multiplicity Francesca Ercolessi, Nicolo Jacazio
Cascades pp@13.6 TeV spectra vs. multiplicity Chiara De Martin, Francesca Ercolessi, Roman Nepeivoda, Upasana Sharma AN-14467
V0s and Cascades pPP@13.6 TeV h-VO0, h-Casc correlations Kai Cui, David Chinellato, Lucia Tarasovicova, Zhong-Bao Yin, Chiara De Martin AN-1550¢7
Cascades pp@13.6 TeV correlations Rik Spijkers
Hyperons pp@13.6 TeV hyperon absorption in the beam pipe and detector material Alberto Caliva, Francesco Mazzaschi, Maximiliano Puccio
Hyperons pPp@13.6 TeV elastic scattering of hyperons with nuclei in ITS Alberto Caliva
Cascades pp@13.6 TeV, Pb-Pb@5.36 TeV  prompt and non-prompt cascades Andrea Sofia Triolo, Maximiliano Puccio

Sigma pp@13.6 TeV kink analysis, spectra Paraskevi Ganoti

Sigma pp@13.6 TeV Sigma -> A + gamma Gianni Shigeru Setoue Liveraro, Jun Takahashi, David Dobrigkeit Chinellato

VO0s and Cascades pPp@13.6 TeV production in jets with jet finder Alberto Caliva, Francesca Ercolessi, Chiara De Martin

V0s pp@13.6 TeV Jet fragmentation into VO Gijs Van Weelden

VOs pp@13.6 TeV yields vs charged particle flattenicity Suraj Prasad

V0s Pb-Pb@5.36 TeV spectra vs. centrality Romain Schotter, David Dobrigkeit Chinellato AN-154077
Cascades Pb-Pb@5.36 TeV spectra vs. centrality Lucia Tarasovicova AN-1512¢7
Cascades Pb-Pb@5.36 TeV v2 (v3) and polarization Sourav Kundu, Maximiliano Puccio, Chiara De Martin AN-1521p7
Hyperons Pb-Pb@5.36 TeV Hyperon polarization Junlee Kim AN-1561c7
Cascades pPp@13.6 TeV KOs - phi correlation Stefano Cannito, Valentina Zaccolo AN-1563¢7
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Thank you very much!

ALICE
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Additional materials

ALICE
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Analysis Level Tables: aod::VODatas

6t

ALICE

#include "PWGLF/DataModel/LFStrangenessTables.h’ VO0Datas = soa::Join<VO0Indices, VOTrackXs, VOCores>

Bound <

Y4

Momenta of daughter

Name
v0::PosTrackld
v0::NegTrackld
v0::Collisionld

v0::VO0
vOdata::PxPos
vOdata::PyPos
vOdata::PzPos
vOdata::PxNeg

tracks
vOdata::PyNeg
Calculated vOdata::PzNeg
aleulate vOdata:X
‘ Decay vertex position ’ vOdata:Y
vOdata::Z

Topological variables ’

N

vO0data::DCAVODaughters

vOdata::DCAPosToPV
vOdata::DCANegToPV

Romain Schotter (romain.schotter@cern.ch)

Getter
posTrackld
negTrackld
collisionld
v0ld
pXpos
pypos

pzpos X
Derived

(dynamic)

pxneg

pyneg

pxneg
X

y
z

dcavOdaughters
dcapostopv

dcanegtopv

02 Analysis Tutorial - Strangeness Analyses

vOdata::Pt
v0data::VORadius
vOdata::\VOCosPA

vOdata::DCAVOToPV
vOdata::MLambda
vO0data::MAntiLambda

vOdata::MKOShort
v0data::YKOShort
vOdata::YLambda

vOdata::Eta

vOdata::Phi

v0data::Px
vOdata::Py
v0data::Pz

pt
vOradius
vOcospa
dcavOtopv
mLambda
mAntiLambda
mKOShort
yKOShort
yLambda
eta
phi

pPX

Py
pz
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Analysis Level Tables: aod::CascDatas

6t

ALICE

#include "PWGLF/DataModel/LFStrangenessTables.h” CascDatas = soa::Join<Casclndices, CascBBs, CascCores>

Name
cascade::V0Id
Bound cascade::Bachelorld
cascade::Collisionld
cascdata::Sign
cascdata::PxPos(Neg)
cascdata::PyPos(Neg)
cascdata::PzPos(Neg)

cascdata::PxBach

Momenta of daughter

tracks
cascdata::PyBach
cascdata::PzBach
Calculated
cascdata::X
Decay vertex position ’ cascdata:Y
cascdata::Z

| cascdata::DCAVODaughters
Topological variables | cascdata::DCACascDaughters

k cascdata::DCAPosToPV

Romain Schotter (romain.schotter@cern.ch)

Getter " cascdata::DCANegToPV
v0ld cascdata::DCABachToPV
bachelorld cascdata::Pt
collisionld _
sign cascdata::VORadius
pxpos(neg) cascdata::CascRadius
pypos(neg) cascdata::VOCosPA
pzpos(neg) cascdata::CascCosPA
pxbach cascdata::MLambda
pybach . cascdata::MXi
pzbach ((Il)y‘:r:::::) < cascdata::MOmega
X cascdata:YXi
y
2 cascdata::Pt
dcavOdaughters cascdata:P
dcascascdaughters cascdata::PxLambda
dcapostopv

02 Analysis Tutorial - Strangeness Analyses

dcanegtopv
dcabachtopv

pt

vOradius
cascradius
vOcosPA
casccosPA
mLambda
mXi
mOmega
yXi

pt
p
pxlambda
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Preparation

ALICE
e All the necessary scripts and workflows for this tutorial can be found in the
O2Physics/Tutorials/PWGLF/Strangeness/Original/

e The json files (and more!) can be found here: https://cernbox.cern.ch/s/03kXLRflp7sosxh

e Create a folder to store the input data
e Download the file from cernbox (~7.6 GB)

e Alternatively, download the input files from Ixplus

rsync -r -u --progress USERNAME@lxplus.cern.ch:/afs/cern.ch/user/r/rschotte/cernbox/02AT2025/Derived/OriginalAO2Ds .

Enter your Ixplus password
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https://cernbox.cern.ch/s/Nh8El36rMIiOtzs

e Once the original data have been downloaded, we can start v Original
writing the analysis task S

configuration_skeleton.json

2 € m

O configuration_step0.json

O configuration_step1.json

e The idea is to start with the strangeness_skeleton.cxx file and I i e
improve |t Up to Step4 configuration_step3.json

configuration_step4.json

(\
&

run_skeleton.sh
run_step0.sh

run_stepl.sh

e Checkpoints for each step (X) are here for your convenience
(strangeness_stepX.cxx), with the running shell script
(run_stepX.sh) and the corresponding configurations
(configu ration_stepX.j son)

run_step2.sh
run_step3.sh
run_step4.sh
strangeness_skeleton.cxx
+ strangeness_step0.cxx

+ strangeness_step1.cxx

+ strangeness_step2.cxx

e Let's have alook at strangeness_skeleton.cxx

strangen ess_step}cxx

P00 000 HEEEEHS

+ strangen ess_step4.cxx
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Preparation: running an analysis task

strangeness_skeleton.cxx l0ops over all events, selects the ones with |z| < 10 cm and sels flag ALICE
(FTO vertex compatible with FT0-A and FTO-C timing info), fills an histogram with the z-vertex position

Include required headers

HistogramRegistry rEventSelection{"eventSelection", {}, OutputObjHandlingPolicy::AnalysisObject, true, true}; Histogram registries and
Configurables are declared

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

before the init function

Configurable<float> cutzvertex{"cutzvertex", 10.0f, "Accepted z-vertex range (cm)"};

&)

AxisSpec vertexZAxis = {nBins, -15.,

Create axis and add needed histograms

rEventSelection.add("hVertexZRec", "hVertexZRec", {HistType::kTH1F, {vertexZAxis}}); to the reg'StrleS
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Define Filters for basic event selection

(B e S e el ol e Subscribe to an iterator of a table
| joining aod::StraCollisions (=basic
collision properties) and aod::StraEvSels
adaptAnalysisTask<strangeness_tuta (= all necessary event selection variables)

to loop over the selected collisions

Because of the iterator, the process()

function is called once for each

selected event and fills the vertex

z-position histogram

64
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Preparation: running an analysis task
. ROOT Object Browser A X ALICE

Browser ‘Eile Edit View Options Tools Helgp
Files \ Canvas_1 @‘ Editor 1 [37]|
A fon:
8y ¥ & Draw Option: hd hVertexZRec hVertexZRec
([Qroot Enlries 112251
(L) PROOF Sessions
3RO Fies 2500_— Mean 05378911 + 0.01443538
‘ij ‘jgresuIts"stepskeleton."AnalysisResuns.root L Std Dev 4.836411 + 0.01020735
.. eventselection-run3;1 -
: (L3 propagation-service:1 ~ Hncarfiow 2
= jal: 2000 — Overflow 0
[=-4y strangeness_tutorial;1 |
= )."jevemSeiecﬁonn = Integral 112251
|k hVerexZRec;1 -
] i
1500 —
3 =

Only events with a primary vertex within
|z] < 10 cm are selected

500
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Step 0: looping over V0Os

e Starting from strangeness_skeleton.cxx, we want to loop over all VOs in the selected events and fill a
invariant mass histogram

S , Create a “kzeroShort”
ingPolicy::AnalysisObject, true, true}; . .
icy::AnalysisObject, true, true}; HIStogramReglstry

AxisSpec KoShortMassAxis = {200, 0.45f 557 ”.;" {M} _{inv} [Gev/#it{c}~{2}]1"}; Cl’ea’[e ded|cated aXiS fOI’ KOS

Ax1sSpec vertexZAxis = inBins, -15

rEventSelection.add("hVertexZRec", "hVertexZRec", {HistType::kTH1F, {vertexZAxis}});

rkzeroShort.add("hMasskeShort", "hMasskKoShort", {HistType::kTH1F, {K0ShortMassAxis}});

Create an invariant mass histogram for KOS and store it in its
corresponding HistogramRegistry 66

Romain Schotter (romain.schotter@cern.ch) 02 Ang



mailto:romain.schotter@cern.ch

Step 0: looping over V0s

ALICE
e Starting from strangeness_skeleton.cxx, we want to loop over all VOs in the selected events and fill a
invariant mass histogram

t& ves)

rEventSelection.f111(HIST("hVvertexZRec"), collision.posZ());

Subscribe to the VO tables
(aod::VODatas)

e Instructions:
o Subscribe to the VO tables (have a look at LFStrangenessTables.h)
o For each event, loop over all VOs,
o  Fill a histogram with the invariant mass of KOS
o  Store the histogram in the corresponding HistogramRegistry

e Hints: for the VO info, look at the aod::V0Datas table and the getters .mKOShort()

In case you are facing some difficulties, please do not hesitate to ask questions!
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Step 0: looping over V0Os

N

ALICE

e Starting from strangeness_skeleton.cxx, we want to loop over all VOs in the selected events and fill a
invariant mass histogram

St& VOs)

For each event, loop over all

rEventSelection.f111(HIST("hVertexZRec"), collision.posZ()); \/()5;

; o auto& vO : Vvos) {
rkzeroShort.fil11(HIST("hMassk@Short"), vO.mKoShort());

Fill a histogram with the
invariant mass

e Instructions:
o Subscribe to the VO tables (have a look at LFStrangenessTables.h)
o For each event, loop over all VOs,
o  Fill a histogram with the invariant mass of KOS
o  Store the histogram in the corresponding HistogramRegistry

e Hints: for the VO info, look at the aod::V0Datas table and the getters .mKOShort()

In case you are facing some difficulties, please do not hesitate to ask questions!
68
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Browser ‘Elle Edit View Options

Tools

ROOT Object Browser

Step 0: looping over V0Os

Help

Files |

Canvas_1 (x] | Editor 1 1|

24 ¥ {2 Draw Option: |

(ZQroot
(ZPROOF Sessions

3ROOT Fies
=] ‘Evesuns'step()/AnaIyslsResul\smul
(L3 eventselection-un3;1
[ strangeness_tutorial;1
E-ExkzeroShort;1
| .| hMassKOShort;1
(L3 eventSelection;1
(Z)propagation-service;1
E-E3home
=-Exromain
(CQALICE_tutorial
(L Certificates
=23 Derved
((3Analysis
(L) DerivedDataProduction
-4y Oniginal
[CQresutts

D input_data.txt
[[0g-STEPO.t

& L1}

D configuration_skeleton.|
D configuration_step0.jso
D configuration_step1.jso
D configuration_step?2 jso!
D configuration_step3.jso
D configuration_step4.jso:

»

Filter: 1 All Files (*.*)

-

hMassKO0Short

hMassKO0Short

5000

4000

3000

2000

1000

Entries 427296
Mean 0.4952495 + 3.822775e-05
Std Dev 0.01561401 + 2.70311e-05
Underflow 253714
Overflow 6753

Integral 166829

| h

Command ‘

Command (local): ‘
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Step 1: apply topological selections

e We would like now to select more finely our candidates based on their decay kinematics
and topology

KS — 7ntmr~  c1=26844cm B.R.69.2%

{A—>p7r_

0 . @TJF cT=7.89cm B.R. 63.9%

/

D * bea
pir 2 ITS, ITS, ITS,

prim §
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Step 1: apply topological selections %

ALICE

e We would like now to select more finely our candidates based on their decay kinematics

and topology

DCA pos./neg. to prim. vix

>0.06 cm

DCA between V0. daughters

<1.0cm

V0 decay radius

>1.2cm

VO cos of pointing angle

> 0.998

Romain Schotter (romain.schotter@cern.ch)

- /
p air 3§
p kf V

2 ITS, ITS, ITS,

prim
71
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Step 1: apply topological selections

ALICE
e We would like now to select more finely our candidates based on their decay kinematics
and topology
Getter Column type
DCA pos./neg. to prim. vix > 0.06 cm ——p dcapos/negtopv () standard
DCA between V0. daughters <1.0cm ——p| dcaVOdaughters () standard
V0 decay radius >1.2cm —pp vOradius () dynamic
VO cos of pointing angle >0.998 ——p VOcospa (arg1, arg2, arg3) dynamic
72
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Step 1: apply topological selections %

ALICE

e We would like now to select more finely our candidates based on their decay kinematics
and topology

Configurable<floa
Configurable<float

Configurable<fl

Configurable

Configurable=fl

vOsetting_dcavedau{
vOsetting_dcapostopv
vOsetting_dcanegtopv
vOsetting_cospaf
v@setting_radius{

Romain Schotter (romain.schotter@cern.ch)

Add Configurable for each
VO selection
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Step 1: apply topological selections

N
ALICE
e We would like now to select more finely our candidates based on their decay kinematics
and topology
Configurable- at> vOsett}ng_dcavOdau{“‘v.r : au e .
configurable vOsetting_dcaposto ‘ P(_) Io Add COnflgurable for each
Configurable<float> v@setting_dcanegto ing_d I )CA Neg To PV"}; .
Configurable le> v@setting_cospaf{ ks VO Se|eCtI0n
Configurable<float> v@setting_radius ettin s voradius"};
e Instructions:
o Select the candidates passing the topological selections
o Fill a histogram with the invariant mass after VO selections
e Hints:
1. Have alook at the aod::V0Datas table in LFStrangenessTables.h to find the columns
storing the selection variables
2. you can use Filter to select the candidates but it cannot cut on dynamic columns
In case you are facing some difficulties, please do not hesitate to ask questions!
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Step 1: apply topological selections

\I//

ALICE

e We would like now to select more finely our candidates based on their decay kinematics
and topology

Configurable<floa
Configurable<float

Configurable<fl

Configurable

Configurable=fl

- vO@setting_dcavodau{"v

vesetting deapostop spostopy:, 0.06, DCA Pos To PV-); Add Configurable for each

vOsetting_dcanegto ettin eg To

vBsetting_cospa co : . i VO Se|eCtI0n

t> v@setting_radius{

Filter preFilterve = (nabs(a ta:: - vOsetting_dcapostopv

vOsetting _dcanegtopv &&

vOsetting_dcavedau);

— Filter on regular columns
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Step 1: apply topological selections

; Kels . o& vO : VOs) 1
rkzeroShort.filL(HIST("hMassKeShort"), vO.mKeShor

0 RcOsEAt S WoseLinn cosgh) Cut on dynamic columns
vOsetting_radius) in the |00p

asROSHoctSatectad i) Rib. miOShneL ) ic Fill invariant mass histograms after
the topological selections

Provide the appropriate cuts in
the json configuration file

The variables must have the same name
as their corresponding configurable!
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Step 1: apply topological selections

ALICE

ROOT Object Browser

Browser !Eiie Edit View Options Tools Help
Files \ Canvas_1 @‘ Editor 1 3|

54y R Draw Option: [*]| |[__hMassKoShortSelected | hMassK0ShortSelected
(et = Entries. 339653
(Z)PROOF sessions 5000
(3 ROOT Fies
= ﬁgyesulls’slem!Anarysstesults.ruol
i...(C] eventselection-un3;1
(-2 strangeness_tutorial;1
B-ExkzeroShort;1
|h hDCAVO0Daughters;1
|4a PMassKOShort;1
hhwosnans«:bm:i
| hVOCosPA:1 3000
(Z3eventSelection;1 >
(L propagation-service; 1 :

Mean 0.4951655 = 3.735922¢-05

Std Dev 0.01376225 =2.641696e-05

11}

4000

Underflow 201587

Overflow 2365

Integral 135701

=4 :
E-Exhome i 2000
-3 romain :
(ZQALICE _tutorial
(£ Certificates
&3 Derved 1000
([[QAnalysis
(Z] DerivedDataProduction
[=-£3 Original
results
C]:]joonhguvamn,skelelon.ison 9 0.46 0.54
! Doonhguranonislepo.ﬁun Minv [GeV/CZ]
Doonhgura(ion;tep!.jsnn g
Doﬂnhguvallon_s\epz.json Command ‘

Doonhguramn?sleplﬁun Command {local): ‘ El

jan_ stend isan 2
“ [ » ’

Filter: [ All Files (*.*) [+]

LI L I L I L L

[ I Z

e Background reduces after applying topological selections
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Step 2: apply TPC PID selections

ALICE
e We would like now to apply TPC particle identification (PID) selections to our VO candidates

Mean energy loss is parametrized by Bethe-Bloch formula: = "%°F T T T T
& 90— ALICE Performance
dE 71 11 oM 2 N9 QTmaX 5 8 8005— ~ Run 3, Pb-Pb {5, = 5.36 TeV _f
(——)=Kz*~—|=In mec 57y —52——(67) R .
dx ApB? |2 I 2 W 700F e
By = % eoo;— —
500 =
The nature of the VO decay daughter can be determined E .
using the following PID estimator: 400F" E
3001 E
200 *f
n. — <dE/dx>meas. _ <dE/dx>eXp.,i 100 :
> =
. OTPC , o pe— — ——

with ° 107 1 10

i=e, u, m K, p, d, *He, He pl|z| (GeV/c)

78
Romain Schotter (romain.schotter@cern.ch) 02 Analysis Tutorial - Strangeness Analyses


mailto:romain.schotter@cern.ch

Step 2: apply TPC PID selections

e VO0/cascade tables reference the track table allowing access information about daughter tracks ALICE
— if you try to check the PID of daughter tracks with reference to that table the code will fail!

float nsigma_bach = cascade.bachelor.tpcNSigmaPi();

float nsigma_pos = cascade.posTrack.tpcNSigmaPr(); Fails!

float nsigma_neg = cascade.negTrack.tpcNSigmaPi();

e You need to de-reference the track via a “_as<>" call, this allows you to look at the same index
position in the more complete track table

using DaughterTracks = soa::Join<aod::TracksIU, aod::TracksExtra, aod::pidTPCPi, aod::pidTPCPr>

void process(aod::CascDatas const& cascades,

DaughterTracks const&)

for (const auto& cascade : cascades) {
float nsigma_bach = cascade.bachelor_as<DaughterTracks>().tpcNSigmaPi();
float nsigma_pos = cascade.posTrack_as<DaughterTracks>().tpcNSigmaPr();

float nsigma_neg = cascade.negTrack_as<DaughterTracks>().tpcNSigmaPi();
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Step 2: apply TPC PID selections
N
ALICE
e We would like now to apply TPC particle identification (PID) selections to our VO candidates
> "PWGLF/DataModel/LFStrangenessPIDTables.h & Header needed
B LFStrangenessPIDTables.h

Add Configurable for each
PID selection

Configurable<float> NSigmaTPCPion{"NSigmaTPCPion", 4, "NSigmaTPCPion"};

collision,

Subscribe to
DaughterTracks table

80
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Step 2: apply TPC PID selections

& :«/‘ N
ALICE
e We would like now to apply TPC particle identification (PID) selections to our VO candidates

> "PWGLF/DataModel/LFStrangenessPIDTables.h" Header needed
B LFStrangenessPIDTables.h

Add Configurable for each
PID selection

Configurable<float> NSigmaTPCPion{"NSigmaTPCPion", 4, "NSigmaTPCPion"};

DaughterTracks table

Subscribe to

e Instructions:

o De-reference (= typecast VO to DaughterTracks) each VO daughter tracks
o Apply TPC PID selections (n = 40) on each decay daughters
o  Fill a histogram with the invariant mass after VO+PID selections

In case you are facing some difficulties, please do not hesitate to ask questions!
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Step 2: apply TPC PID selections

Configurable<float> NSigmaTPCPion{"NSigmaTPCPion", 4, "NSigmaTPCPion"};

% collision,

& posDaughterTrack = v0.posTrack as<DaughterTracks=();
& negDaughterTrack = v0.negTrack as<DaughterTracks=>();

- NSigmaTPCPion) {

/ \
ALICE

Add Configurable for each

PID selection

Subscribe to
DaughterTracks table

De-reference each VO
daughter tracks

- NSigmaTPCPion) f{

S

rkzeroShort.f1il1(HIST("hMassK@ShortSelected”), vO.mKOS
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Step 2: apply TPC PID selections

Browser !Eiie Edit View Options Tools

Help

Files \

Canvas_1 (x] | Editor 1 ]|

24 ¥ & Draw Option: | [+]

[ hMassKoShortSelected |

(E3root -
(Z)PROOF sessions
(23 ROOT Fies
= ﬁgyesuns’slenZ!AnarysstesuIts.ruol
i..(C] eventselection-un3;1
(-2 strangeness_tutorial;1 =
B-ExkzeroShort;1
|h hDCAVO0Daughters;1
|4a PMassKOShort;1
hhmxxosnon&lemn
l hNSigmaNegPionFromK0s:1
. hNSigmaPosPionFromK0s;1
lh hVO0CosPA:1
(L3 eventSelection;1
(Z3propagation-service;1
=l
B3 home
[E-45y romain
(CQALICE_tutorial
(L) Certificates
(-3 Derived
([ Analysis
(£ DerivedDataProduction
[=-£3 Original
; (Qresutts
D configuration_skeleton.js
D configuration_step0.json
[ configuration_step1 json =

‘ i i 3
Filter: [ All Files (*.*)

]

hMassKO0ShortSelected

Entries

5000
Mean

Std Dev
4000 Underflow

Overflow

Integral

3000

185715

0.4957592 + 3.573876e-05

0.01282359 +2.527112e-05

54881

2086
128748

2000

1000

|||||||||||||||||||||l|l|

0.54
M, [GeVic?]

Command ‘

Command (local): |
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Step 3: access MC information of V0Os

ALICE

e From the previous steps, one can reconstruct the KOS with excellent purities, and evaluate
their raw yields

e In order to converge towards corrected results, we would like now to move towards
determining their efficiencies — need to access MC information

e Let's have a look at the number of reconstructed true VOs as a function of transverse
momentum

aod::VODatas ~ aod::McParticles

— reconstructed info about VOs — generated info about particles

Romain Schotter (romain.schotter@cern.ch) 02 Analysis Tutorial - Strangeness Analyses
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\/
ALICE

Step 3: access MC information of V0Os

e From the previous steps, one can reconstruct the KOS with excellent purities, and evaluate
their raw yields

e In order to converge towards corrected results, we would like now to move towards
determining their efficiencies — need to access MC information

e Let's have a look at the number of reconstructed true VOs as a function of transverse
momentum

Not joinable

aod::VODatas H aod::McParticles

— reconstructed info about VOs — generated info about particles
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Step 3: access MC information of V0Os

ALICE

e From the previous steps, one can reconstruct the KOS with excellent purities, and evaluate
their raw yields

e In order to converge towards corrected results, we would like now to move towards
determining their efficiencies — need to access MC information

e Let's have a look at the number of reconstructed true VOs as a function of transverse
momentum

aod::McVO0Labels

— index referring to aod::McParticles

‘ Not joinable l

aod::VODatas aod::McParticles

— reconstructed info about VOs — generated info about particles
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Step 3: access MC information of V0Os

ALICE

e From the previous steps, one can reconstruct the KOS with excellent purities, and evaluate
their raw yields

e In order to converge towards corrected results, we would like now to move towards
determining their efficiencies — need to access MC information

e Let's have a look at the number of reconstructed true VOs as a function of transverse
momentum

aod::McVO0Labels

joinable . ; .
— index referring to aod::McParticles

‘ Not joinable l

aod::VODatas aod::McParticles

— reconstructed info about VOs — generated info about particles
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Subscribe to aod::McV0Labels and
aod::McParticles tables

Flasta-100)

to vOmcParticle = vO.mcParticle();

Check that cascades come from a gen. particles

] via has_mcParticle() and recover the gen. info
e Instructions:

o Download the input MC data from cernbox
o  Fill a histogram with the transverse momentum of the true reconstructed KOS

e Hints:
1.  Have alook at the getter .pdgCode() in LFStrangenessTable.h
2. Use the PDG code from ROOT: PDG_t::kKOShort for K°S
3. For the binning in pT, use the following binning: 100 bins, from 0 to 10 GeV/c

In case you are facing some difficulties, please do not hesitate to ask questions!
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https://cernbox.cern.ch/s/t0WtrUCeoAEs41v

Step 3: access MC information of VOs
T e ALICE

1st& collision,

Subscribe to aod::McV0Labels and
aod::McParticles tables

f (ve.has_mcParticle()) {
suto velmcParticle = vO@.mcParticle();

Check that VOs come from a gen. particles
via has_mcParticle() and recover the gen. info
+
De-reference the corresponding entry in the
aod::McParticles table
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Step 3: access MC information of V0Os

rocess(soa Jo1 ao ons, ac >>.:1terator constd IZO]_]_lSlO"!,

Subscribe to aod::McVO0Labels and
£ (oo Rl Re RN S aod::McParticles tables
to vemcParticle = vO.mcParticle();
1f (vemcParticle.p de( ) DG t::kKOShort) f{
ererOShort A ’;1 ("hMassKOShortTrueRec") . vO.mKOShort| 5 Check that VOS Come from a gen- particles

rkzeroShort.f1lL(HIST("hPtKOShortTrueRec"), vO.pt());

via has_mcParticle() and recover the gen. info
+

De-reference the corresponding entry in the
aod::McParticles table

Check PDG code of gen. VOs via pdgCode()
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Step 3: access MC information of V0Os

ROOT Object Browser

Browser | File Edit View Options Tools Help
Files | Canvas_1 [x] | Editor 1 (1|
84 ¥ £ Draw Option:| []| | [hPtKOShortTrueRec hPtKOShortTrueRec
(oot
(CJPROOF Sessions 900 Entries 10443
(3 ROOT Files E
5 9 resuts/stepd/AnalysisResuts. oot 800 Mean 1.195424 + 0.007482184
(i cvenscledpnunt) E Std Dev 0.764502 + 0.005290703
)£y strangeness_tutorial;1 E
([QgenParticles;1 700~ Underflow 0
&-ExkzeroShort;1 F
|da hDCAVODaughters:1 600 — Overflow 3
|4a hMassKOShort;1 r
|da "MassK0ShortSelected:1 500 Integral 10440
|da hMassKoShortSelectedTruePio|> E
|4a hMassKOShortTrueRec;1 B
.l hNSigmaNegPionFromKOs:1 400 :_
[ hNSigmaPosPionFromkos: 1 F
| A NPtKOShortSelected:1 300~
| a4 hPtKOShorTrueRec;1 K =
|4a hVOCosPA:T 200
(3 eventSelection;1 E
- (Z3propagation-service:; 1 1005
P A PP B s w1 i Ui v T e o g g
0 4 5 9 10
P, (GeVic)
Command ‘ Y v
Command (local): | [~]
4 111 »
Filter: ‘ All Files (*.*) E l

e The number of reconstructed KOS has been extracted as a function of
the transverse momentum
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Step 3: loop over generated events

e We have the number of reconstructed true VOs as a function of transverse momentum

e Now, we need the number of generated V0s as a function of transverse momentum
— requires a new process function that iterates over MC collisions

STSSTESRPME  Rename the previous process()
function in processRecMC()

Create an additional function
processGenMC()

Use soa::SmallGroups to select reconstructed collisions
associated to this MC collision

Run 3 mc, reconstructed", true);
Run 3 mc, generated”, true);

Add PROCESS_SWITCH to allow for 2 process functions

Romain Schotter (romain.schotter@cern.ch) 02 Analysis Tutorial - Strangeness Analyses
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Step 3: loop over generated events

e The next step is to: ALICE

o check that the MC collision have been reconstructed at least once using the .size()
o Loop over all generated VOs
o Fill a histogram with the generated transverse momentum for the true KOS

93
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Step 3: loop over generated events

e The next stepis to:
o check that the MC collision have been reconstructed at least once using the .size()
o Loop over all generated VOs
o Fill a histogram with the generated transverse momentum for the true KOS

aad MEP i s oot Loop over all generated particles
ooty + select K% based on the PDG

rEventSelection.fill(HIST("hVertexZGen"),

o& mcPart ; - : COde

1f (mcParticle.pdg
rGenParticles.fill(HIST(" rtGen"), Y

Fill a histogram with the gen. pt
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Step 3: loop over generated events

ROOT Object Browser A X ROOT Object Browser
Browser }Eile Edit View Options Tools Help  Browser }Eile Edit View Options Tools
Files | Canvas_1 (]| Editor 1 (3| Files | Canvas_1 (]| Editor 1 (3|
4 £ Draw Option: v 4 £1  Draw Option: v
EZ; ‘? & \ []| | [nPtKOShortTrueRec hPtKOShortTrueRec EZ; ‘? 2 \ [-]| | [_hPtKoShortGen hPtKOShortGen
o0t 00t
(CJPROOF Sessions 900 Entries 10443 (CJPROOF Sessions F Entries 400477
(ZJROOT Fies = (ZJROOT Fies
5 A resutsstepd/AnalysisResuts oot 800~ Mean 1.195424 + 0.007482184 3 9 resu/step/AnalysisResuts.root 50000 Mean 0.629966 + 0.0008558736
i roriaclecag e E Std Dev 0764502 + 0.005290703 i roraceag e Std Dev 0.5416131 + 0.000605194
-y strangeness_tutorial;1 700 -y strangeness_tutorial;1
QgenPanciesn = Underflow 0 =-E3genParticies;1 40000 Underflow 0
=-ExkzeroShort;1 F |4 hPIKOShoRGen; 1
| NDCAVODaughters:t 600 — Overflow 3 (C3kzeroShort;1 Overflow 17
|44 PMasskoShort:1 C (3 eventSelection:1
|da MMassKoShortSelected: 1 500F— Integral 10440 (Cpropagation-service;1 30000 Integral 400460
|Aa MassKoShoriSelectedTruePio|> E & >
|Au MassKOShoriTrueRec:1 E
i hNSigmaNegPionFromkos;1 400—
N PNSigmaPosPionFromkos;1 E 20000
hPtKOShortSelected;1
™ 300
|Au hP1KOShorTrueRec;1 5 E 5
|44 VOCosPA:1 200F
(ZgeventSelection;1 F 10000
& (3propagation-service; 1 1003
O_IIIIIAIIIIIAIIIIA Lo b b b a Lywas o) AN o Lo b by e L b Ly a s
0 1 2 3 4 8 9 10 0 2 3 5 6 9 10
P, (GeVic) P, (GeVic)
Command ‘ & v Command ‘ 2 ”
Command(lucal):‘ B Command (local): ' 2 [~
‘4 L ,‘U >
Fiter: [AllFiles ") [+] ‘ Filter: [All Files (*) > ‘

S

e The number of reconstructed and generated KOS have been extracted
as a function of the transverse momentum
e One step away from having the efficiency corrections...
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Step 4. select cascades

ALICE
e We would like now to repeat the previous steps for =, starting by selecting the candidates
based on their decay kinematics and topology
\ s ,/

A — P - \\ : ,,////
{ — Ij n cT=7.89cm B.R. 63.9% DCA VO Neg. n | /. / P

A — p7T daughter /j} '

— _ to Prim. Vix | VOVIX

= — Aw / 7’//\

=+ - c1=4.91cm B.R. 99.9% \ T X Vi

= — An

= AK™ Prim.

_ _ cT=2461cm B.R.67.8% N / DCA V0 Pos. daughter
{ Q+ — AK™* ’ Vix Y, T~~~/ to Prim. Vix

o x
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Step 4. select cascades

ALICE

e We would like now to repeat the previous steps for =, starting by selecting the candidates
based on their decay kinematics and topology

\ ™ //
V0 mass window < 0.008 GeV/c2 ) | /
T / p
DCA pos./neg. to prim. vitx > 0.06 cm DCA VO Neg' } S e
daughter AN
DCA VO to prim vtx >1.0cm to Prim. Vix / VO Vix
DCA between V0. daughters <1.0cm \ / A "Xi" Vix
DCA bach. to prim. vtx > 0.06 cm o -
P\;[(m X /' DCA V0 Pos. daughter
DCA between casc. daughters <1.0cm X [ p
Y, \ _—to Prim. Vix
Casc. decay radius >0.5cm ﬁ X /
Casc. cos of pointing angle >0.998
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Step 4. select cascades

e We would like now to repeat the previous steps for =, starting by selecting the candidates
based on their decay kinematics and topology
Getter Column type
V0 mass window <0.008 GeV/c2 |_y, mLambda () - 02::constants::physics::MassLambda dynamic
DCA pos./neg. to prim. vitx > 0.06 cm ——p| dcapos/negtopv () standard
DCA VO to prim vtx >1.0cm —p dcavOtopv (arg1, arg2, arg3) dynamic
DCA between V0. daughters <1.0cm —p dcaV0daughters () standard
DCA bach. to prim. vtx > 0.06 cm ——pp! dcabachtopv () standard
DCA between casc. daughters <1.0cm ——p dcacascdaughters () standard
Casc. decay radius >0.5cm —pp cascradius () dynamic
Casc. cos of pointing angle >0.998 ——pp| casccospa (arg1, arg2, arg3) dynamic
98
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Step 4: select cascades

e We would like now to repeat the previous steps for =, starting by selecting the candidates
based on their decay kinematics and topology

HistogramRegistry

{» nts ction" {} i ;1",-,‘ y true, ,’ “ uyy
HistogramRegistry rkKzeroShort{" g ;o :: , true, t }; Create a Xl

HistogramRegistry rXi{"xi"

HistogramRegistry rGenParticieé{“ger 1}, OutputObjHandl1 »7‘1‘7;'—‘7' alysi: true, true}; HiStogramRegiStry

Ax1sSpec KOShortMassAxis =

S R e e Create dedicated axis for =

AxisSpec vertexZAxis =
AxisSpec ptAxis = {100,

:kTH1F, {XiMassAxis}});
e::kTH1F, {XiMassAxis}});
e::kTH1F, {XiMassAxis}});

Create invariant mass histograms for = and store them in
their corresponding HistogramRegistry

99

Romain Schotter (romain.schotter@cern.ch) 02 Analysis Tutorial - Strangeness Analyses



mailto:romain.schotter@cern.ch

Step 4. select cascades

ALICE

e We would like now to repeat the previous steps for =, starting by selecting the candidates
based on their decay kinematics and topology

Configurable- Le> cascadesetting_cospa{”c
Configurable<flos cascadesetting_dcacascdau
Configurable<float> cascadesetting_dcabachtop

Configurable<float> cascadesetting_mindcavetopv e ing_T it - , s PV"}; Add cOnfigurabIe for each

Configurable- t> cascadesetting_cascradius{

configurable=<f1 cascadesetting_vemasswindow a i 0 i ; Cascade Selectlon

Configurable<float> cascade_dcanegtopv p "DCA Neg To
Configurable<float> cascade_dcapostopv{"dcapostop “"DCA Pos To

Configurable<float> NSigmaTPCPion{" aTPCPion", 4, "NS
Configurable<float> NSigmaTPCProton{"N TPCProton", 4,
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Step 4: select cascades

e We would like now to repeat the previous steps for =, starting by selecting the candidates
based on their decay kinematics and topology

Configurable=d Le> cascadesetting_cospa{"c
Configurable<float> cascadesetting_dcacascda
Configurable<float> cascadesetting_dcabachtopv

Configurable- st> cascadesetting_mindcavet w; ng a :, G r" VO DCA to PV"}; Add cOnfigurabIe for each

Configurable<float> cascadesetting_cascradius{

Configurable<float> cascadesetting_v@masswindow{ es asswind . v window"}; Cascade Selectlon

Configurable<float> cascade_dcanegtopv{
Configurable<float> cascade_dcapostopv{

Configurable<float> NSigmaTPCPion{"N
Configurable<float> NSigmaTPCProton{

e Instructions:
o Select the candidates passing the topological selections
o  Fill a histogram with the invariant mass after cascade selection

e Hints:
1. Have alook at the aod::CascDatas table in LFStrangenessTables.h to find the columns
storing the selection variables

2. you can use Filter to select the candidates but it cannot cut on dynamic columns
101
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Step 4. select cascades

Z/\

ALICE

e We would like now to repeat the previous steps for =, starting by selecting the candidates

Configurable=d

Configurable<flos
Configurable<floa

Configurable-
Configurable
Configurable

Configurable<fl
Configurable

Configurable<float
Configurable<float

based on their decay kinematics and topology

cascadesetting_cospa{"c
cascadesetting_dcacascdau
cascadesetting_dcabachtopv{

cascadesetting mindcavetopv{ ot _ . avit - : e to PV"}; Add cOnfigurabIe for each

cascadesetting_cascradius{ e
cascadesetting_vOmasswindow{"cascadese Oma 0 window"}; Cascade Se|eCtI0n

cascade_dcanegtopv "DCA Neg To
cascade_dcapostopv{“dcapostopv" “"DCA Pos To

NSigmaTPCPion{' aTPCPion", 4,
NSigmaTPCProton{"N naTPCProton", 4

Filter preFilterCascades = (nabs(aod::cascdata::dcabachtopv cascadesetting_dcabachtopv &
dcavedaughters < v@setting_dcav@dau &&
:dcapostopv cascade_dcapostopv &
cascade_dcanegtopv
cascadesetting_dcabachtopv &
cascadesetting_dcacascdau);

Filter on regular columns
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Step 4: select cascades

& casc : Cascades

% bachDaughterTrackCasc = casc.bachelor_as<DaughterTracks=>();
. posDaughterTrackCasc = casc.posTrack as<DaughterTracks=>();
o& negDaughterTrackCasc = casc.negTrack_as<DaughterTracks=>();

T("hMa

cosPA(collision.posX(), collision.posY

(casc.mLambda() - o02::constants::physics

v(collision.posX(), collision.posY

cascadesetting_cascradius)

(posDaughterTrackCasc. tp

(negbaughterTrackCasc. tpc

(negDaughterTrackCasc. tpc

(posDaughterTrackCasc. tp

s (bachDaughterTrackCasc.t

Romain Schotter (romain.schotter@cern.ch)

), collision.posZ()) cascadesetting_cospa)

::MassLambda) > cascadesetting_veOmasswindow)

), collision.posZ()) cascadesetting_mindcavOtopv)

- NSigmaTPCProton) {

- NSigmaTPCPion) {

- NSigmaTPCProton) {

- NSigmaTPCPion) {

- NSigmaTPCPion)

02 Analysis Tutorial - Strangeness Analyses

De-reference each cascade
daughter tracks

Cut on dynamic columns
in the loop

Apply TPC PID selections
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Step 4: access cascade MC information I

ALICE

Fill invariant mass histograms after

the topological selections

if (casc.has_mcParticle( (
1 to cascmcParticle = casc.mcParticle();

(st cascmcParticle.pdgCode()) == PDG_t::kXiMinus) {
rX1.fil1(HIST("hMassXiTrueRec") );

Check that cascades come from a gen. particles
via has_mcParticle() and recover the gen. info
+
De-reference the corresponding entry in the
aod::McParticles table

Check PDG code of gen. cascade via pdgCode()
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if (collisions.sizel

rEventSelectlon fil1(HIST("hvertexZGen"), mcCollision.posZ
f ‘ st auto& chartlcle : mcParticles)
(mcParticle.pdgCode() PDG_t kKOShort' {
rGenPartlcles. 111(HIS 1"hPtI\05ho*tber\ , mcParticle.pt());

= based on the PDG code

1f (std::abs(mcParticle.pdc )) == PDG_t::kXiMinus) {
rGenPartlcles fillL(HIST(" Gen"), mcParticle.pt());

Fill a histogram with the gen. pt

Provide the appropriate cuts in
the json configuration file

The variables must have the same name
as their corresponding configurable!
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Step 4: access cascade MC information

l‘»\ ROOT Object Browser <2> ROOT Object Browser <2>
Browser lEiIe Edit View Options Tools Help Browser ‘Eile Edit View Options Tools Help
Files ‘ Canvas_1 @‘ Editor 1 3| Files ‘ Canvas_1 lZJ‘ Editor 1 [3J|
VAR D oplon: | []| | [nMassXiTrueRec hMassXiTrueRec 2VINEA RS Drawopton: | ]| | LhPtXiGen hPtXiGen
(oot Entr (oot -
(Z3PROOF Sessions F lites, = (33PROOF Sessions 1666 Entries 10951
{3 ROOT Fies 5 Mean 1.322083 + 0.0002837964 {E3ROOT Fies L Mean 0.9301213 + 0.007296889
B 33resunsslem:Anarys;sFlesuns.mol [ B %lesults‘s|eu4uAnalyssResuns oot 5 AR
eventselectionund:1 C StdDev 0001418982 +0.0002006743 (Ceventselection-und:1 § SiiDey 07695077 4000515968
-4y strangeness_tutorial;1 — Underflow 0 -4 strangeness_tutorial;1
(CgenParticles;1 4 — -3 genParticies;1 800 Underflow 0
[EE= Ll L Overflow 0 |4 hPiKOShortGen:1
|aa nCascCosPA:1 L i nP0XiGEn:1 Overflow 0
y Integral 25 7
hncascDCAV(]Daugmels.l P e psl Intearal 095
|24 MassXi:t 3 ([kzeroShort;1 600 o 10951
|da hMassXiSelected;1 i C (ZgeventSelection;1 i
L mhmxﬂ'meﬂeczl - (L3propagation-service;1
([CakzeroShort;1 = &/
(eventselection;1 21— 400
(Z3propagation-service;1 C
& > P >
11— 200
C | I el | 1 | PR B o) PRI A A e Lo b b L L
PZS 1.29 1.3 1.31 1.32 1.33 1.34 1.35 1.36 0 1 2 3 4 5 6 9 10
M., [GeVic?) P, (GeVic)
Command ‘ Command ‘ -
Command (local): ‘ m Command (local): v
Filter: ]AII Files (*.*) | ‘ Filter: ‘A\I Files (*.*) - ‘

Z [ ]

e The number of reconstructed and generated = have been extracted as
a function of the transverse momentum
e One step away from having the efficiency corrections...

AN
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