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INtroduction

What should be the take away of this talk:

e Know what a software trigger selection is in ALICE

e Know which dataset you should use for your pp analysis

e Know how to analyse and normalise your analysis on triggered data



1The data flow
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-or more details on the data flow, see the DPG presentation.

NB: sizes of symbols/images only for illustration purposes



https://indico.cern.ch/event/1425820/timetable/#3-dpg-talk-reconstruction
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1 he software trigger selection tasks

The offline trigger selection triggers are simple analysis tasks producing a table containing one
column for each interesting signal being looked for

® Example: the nuclel trigger task produces a table "Nucleikilter” with a boolean column for events
containing deuterons, one for events containing helions, and so on...
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® One practical conseguence: you can’t use Filter directives acting on collisions as the process
function must process all of them




1 he software trigger selection tasks

The oftline trigger selection triggers are simple analysis tasks producing a table containing one
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containing deuterons, one for events containing helions, and so on...

The selection table produced by the trigger task must be joinable with the collision table (i.e. it must
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® One practical conseguence: you can’t use Filter directives acting on collisions as the process
function must process all of them

Example task: EventFiltering/PWGLE/nucleiFilter.cxx



https://github.com/AliceO2Group/O2Physics/blob/master/EventFiltering/PWGLF/nucleiFilter.cxx

1 he software trigger selection tasks

The offline trigger selection triggers are simple analysis tasks producing a table containing one
column for each interesting signal being looked for

e Example: the nuclel trigger task produces a table “Nucleikilter” with a boolean column for events
containing deuterons, one for events containing helions, and so on...

The selection table produced by the trigger task must be joinable with the collision table (i.e. it must
contain one row for each collision. Practical consequence:

® One practical conseguence: you can’t use Filter directives acting on collisions as the process
function must process all of them

Example task: EventFiltering/PWGLE/nucleiFilter.cxx

f you want to add another trigger you can present your physics case to the trigger meeting where
we can see how this will fit with the current trigger menu



https://github.com/AliceO2Group/O2Physics/blob/master/EventFiltering/PWGLF/nucleiFilter.cxx

_.o__*__ _ 1IN eyt ol irer o []1e101

ey e
I L X - | ApoggeH
I . | lewsSHIPAN
I - I e < | ebreqpan
I S m .................. e < idmoyoler
I - T S | idubiHyOler
R U T - U S _ | dMOTORI]
I R PR - S SRR | 1dubiyoe. L
I S . wv ................. K 39|6buIS
S < R S ~ | dINISSINT

: e, : : -] uoL108|31Q
I L T h - f e sm = mmmmm nem o mmEEEEEEoEoEEEEE RS EEEEEEEEEEEEEEEEwm I —

I S T - T S T | uoninig
T R - R S — | HANH®3I\]

: : _ ) : - | mon8|buIs
L R yBIHNnelbuls
I S “ .......... e __| yoegixolieguieyoiH
I - S | dewIeyOoAIH
I A - T | dvAinesgiH
I S S S - IS __| dcWIBYD0OAIH
I S R R | deweypuoloydiH

: : _ : : - | Xiwwaey)s|qnodiH
I L I R | dewleypaignoaiH
I SO R S ~ | MddoewbisiH
e L | dS1dubIHIH
I T Lo, - __| dcO1a4iH
I S B S S | dE0lWadiH
R N T S | definesagyH

- [ e —— < | dewJeyda|gnoaiH
o U S 2 R | 0yl0oewWbISIH
o I S S | d2idubIHIH
N I SO S AR SO ~_| dewreyouojoydiH
= S SR U - R S S | uniApoed LY6IH
L I S L e e e | OAdHINNYOIH
N[ P O U = | INNoI4YBIH
R R S B . e | 1e1d014ubiH
] I L SR B SR - ﬁ_:_\,_oioomf%_z
= R O e, | ¥e140A42014YbIH
R A T T | Moel1dbulpesT
I I S B < S S | ddd
<t L o ~ 1 1dd
N I T T 2| 1d
O |t S - D 7T
A e -1 dd
C X 2 1ail
SR R T | UoloydsoHd
o il T - B S SRR | uojoydidubIHINOd
I S S e O = | /eqUSOHd
S R ~ | 33PUBINOd
O e _-_| Inopesy1vONg
@)] — [ SO R SRR T 1duBiHInier
I b, T - B _ | iamoT|indier
( o I T i | TvoaidubiHewwen
- os) ERE R T __| 1dybiHeanaNier
W — | - o | idMOT[eAnsNier
T L o | 1vOQidmoTeuwwen
@] [T "] IvONIduOIoAeLILED
¢ I I o _ | IvOdidypbiHAIlsABWWED)
- _I\I ..... S D = | IVONTdmoTeWWED
= — Y EE R T D 2 O S H 4<o_>_m§mﬁ§%w
b O | N - R S | 'VOAidMOT Al ABWIWIEY)
N L9 - S | IYDOINTidmoAiepewiwer)
o U -2 L S .| ebBwd
e el : r : ; T _X%_Q:._.
C = e — YAl Suoipey
h O L ] _x@_m:oo
e S S T S S __| IX8lanipenp
= I _o ............. . B z>_x®m_mc_w
O - I L e | unnybiHebswo
n_._.w D . P LT - . | snipeyebieqebasw
O Ei= e m m 1 ixpeseiL
— HH”HHH”_”m.””H”H”HHmmmﬂunﬂ I ] ebawopesoed L
— uojoid | 41uan3sabbu )
<C [ T TN T 1] uojo.d | Jluen71e66
g— < N 10 KD "~
u @) ) @) @) )
”” ™ TaT— T b nmm T—/
DO AlIAnos|8s 1abb1) "ouAsy
r



Ihe result of the filtering

ALICE Internal, pp Vs = 13.6 TeV, Run 2024, L~ 14.07 pb”
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What datasets should you use for your analysis®?

apass”*_skimmed datasets

Datasets containing
triggered events

4

apass”*_sampled

Datasets containing a
sampled MB events
(0.5% in 2024/2025,
0.5/pb in 2023, and 1/
pb in 2022).

apass”_thinned

AO2Ds without TPC
standalone tracks, only

be availab
statistics.
2022 and

the reco avallable at the
time of triggering is/will

e but full MB

Datasets for
2023 avallable



To the hyperloop page



Analysing the skimmed dataset

All the skimmed datasets are already available on hyperloop to be analysed

e From P2 to your laptop in less than 2 months

e Currently, from 2024, we have an equivalent statistics that is larger than the 2022 dataset

Two different use cases:

® Analyses with no event normalisation (e.g. muilti-

particle correlations, |e

-SuUbstr

ucture ...): you can

just run on these datasets with no modifications

to your code

® Analyses with event norr

to account for the fact

nalisation: you will need
that you analyse only a

subset of the integrated TOVIX triggers

corresponding to interesting events
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Introducing Zorro

The information stored in the CCDB allows us to analyse the skimmed data by selecting
BC that were triggered for specific channels

e New tool (zorro) for analysis tasks to select interesting events

Easy setup, In your task add the object zorro and initialise it in your 1n1tCCDB function

if (cfgSkimmedProcessing) {

rdigdg. initCCDB(ccdb.service, bc.runNumber(), bc.timestamp(), »

} Trigger of interest (comma separated list if you are interested in more than one)

Then in your process function you can check if the collision/BC (example, one could use
the ToundBC as well) you are analysing was selected with:

zorro.isSelected(collision.bc_as<aod::BCsWithTimestamps>().globalBC());

You can also add a control plots to your histogram registry that can be used for the normalisation
with the function

populateHistRegistry(o2::framework: :HistogramRegistry& histRegistry, runNumber, std::string folderName = "Zorro");!



Under the hood

Subfolder

EventFiltering/Zorro/FilterCounters
EventFiltering/Zorro/InspectedTVX

EventFiltering/Zorro/SelectionCounters

EventFiltering/Zorro/ZorroHelpers

Objects available for 2022, 2023, 2024, 2025 data

e Jotal number of TOVIX triggers inspected by the

-or each analysed run, Zorro reads from the CCD
the following information:

trigger/skimming procedure

® [he total number of selected triggers by the

trigger/skimming procedure for each of the
analysed runs

e [helis

sk
sSe

mmi

- of all the BCs selected by the trigger/

ng procedure with the corresponding

ection mask

When analysing the data, it is important to avoid double counting in the normalisation as more
than one collision can be compatible with the triggered BC

® /orro does this accounting for you in the normalisation histograms
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Normalisation histograms of Zorro

For each analysed run you get:

=72 ../input/data/LHC24/apass1/AnalysisResults.root

éﬁigi’ﬁjiii";‘;’c'l;??"” ® [he number of analysed triggers in your hyperloop train
| & Cuspectrat (both trigger of interest and other triggers)
5 -4 Zorro;1 : - . ' '
| [=/_y551750;1 e The TOTVXtriggers inspected originally by the skimming
- - AnalysedTriggers;1

|4 AnalysedTriggersOfinterest; ® [he originally selected number of events per triggers

rmssmibie (the Selections histogram)

|4 Selections;1
--[_]551760;1
--(1551761;1

(1551761
-(23|551761

--[_]551856;1
(15518741
--[_]551875;1
--[_]551877;1
--(_1551889;1
--[_1551890;1
g - [1551924;1
>
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Normalisation histograms of Zorro

For each analysed run you get:

=-7i& ../input/data/LHC24/apass1/AnalysisResults.root
--(_]bc-selection-task;1
=44 nuclei-spectra;1
 E-{Aspectra;
' =43 Zorro;1
- [2+3551759;1
| AnalysedTriggers;1
| & AnalysedTriggersOfinterest;1
| InspectedTVX;1
| Ja Scalers;1
{4 Selections;1
--(_]551760;1
-(_1551761;1

(1551761
-(23|551761

--[_]551856;1
(15518741
--[_]551875;1
--[_]551877;1
--(_1551889;1
--[_1551890;1
--[_1551924;1

® [he number of analysed triggers in your hyperloop train
(ooth trigger of interest and other triggers)

e The TOTVXtriggers inspected originally by the skimming

® [he originally selected number of events per triggers
(the Selections histogram)

0 know the equivalent TOTVX triggers sampled by your
hyperloop train run, you will need to do:

e Sum all the originally inspected TOTVX triggers

e Sum all the originally selected events for your trigger of
Interest

e Sum the number of analysed triggers of interest in the
current hyperloop run

11



Normalisation histograms of Zorro

For each analysed run you get:

5-3&../input/data/LHC24/apass1/AnalysisResults.root
--[_Jbc-selection-task;1
=+‘_Anuclei-spectra;1
 [E-“spectra;1
' =<3 Zorro;1
. B-23551759;1
| AnalysedTriggers;1
..... A AnalysedTriggersOfinterest;1
| InspectedTVX;1
| Scalers;1
~ {j Selections;1
-(_1551760;1
—(£3551761;1

(1551761
-(23|551761

(15518561
--(_1551874;1
--(_1551875;1
--(_1551877;1
--(_1551889;1
--(_1551890;1

5  [1551924;1

Example with the nuclei spectra:

® [he number of analysed triggers in your hyperloop train
(looth trigger of interest and other triggers)

e The TOTVXtriggers inspected originally by the skimming

® [he originally selected number of events per triggers
(the Selections histogram)

0 know the equivalent TOTVX triggers sampled by your
hyperloop train run, you will need to do:

e Sum all the originally inspected TOTVX triggers

e Sum all the originally selected events for your trigger of
INnterest

e Sum the number of analysed triggers of interest in the
current hyperloop run

Analysed triggers: 1.44265e+07 Original TOVTX x Analysed TOI

N — ] ] ]
Total TVX:1.04569e+12 TVIX™ Number of TOI in the skimming
Original triggers: 1.5017e+07 11
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Normalisation shortcut using Zorro

Zorro can fill automatically an output object that makes the normalisation easier. 4-steps:

/0rro zorro; 1) Add the output object ZorroSummary to
OutputObj<ZorroSummary> zorroSummary+i"zorroSummary" }; EERGELEIERRENl g RV IEIREREEIN

2) Init your object in the init function of your task zorroSummary.setObject(zorro.getZorroSummary());

AliHyperloop & 3) Run your hyperloop train

4) Get the normalisation from your AnalysisResults.root

[02Physics/latest] /tmp %> root -1 AnalysisResults.root
Starting ROOT version 6.32.02.

root [0]

Attaching file AnalysisResults.root as _file@...

(TFile *) @0x12c776060
root [1] ZorroSummary*x zorroSummary = (ZorroSummaryx)_file@—>Get("nuclei-spectra/zorroSummary");

root [2] std::cout << zorroSummary—->getNormalisationFactor(0) << std::endl;
6.80235e+11
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Conclusions

Most of the data collected by ALICE will be subjected to the Offline Trigger Selection treatment
® Don’t be a stranger to that, you can do a lot of physics with those data
® |f you need help / want to have a new trigger reach out to the trigger MM channel

13


https://mattermost.web.cern.ch/alice/channels/run-3-trigger-selections

