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Introduction

2

What should be the take away of this talk: 
• Know what a software trigger selection is in ALICE 
• Know which dataset you should use for your pp analysis 
• Know how to analyse and normalise your analysis on triggered data



The data flow

3For more details on the data flow, see the DPG presentation.

https://indico.cern.ch/event/1425820/timetable/#3-dpg-talk-reconstruction
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The offline trigger selection triggers are simple analysis tasks producing a table containing one 
column for each interesting signal being looked for 
• Example: the nuclei trigger task produces a table “NucleiFilter” with a boolean column for events 

containing deuterons, one for events containing helions, and so on… 
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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 consequence: you can’t use `Filter` directives acting on collisions as the process 

function must process all of them
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The offline trigger selection triggers are simple analysis tasks producing a table containing one 
column for each interesting signal being looked for 
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containing deuterons, one for events containing helions, and so on… 
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contain one row for each collision. Practical consequence: 
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function must process all of them

Example task: EventFiltering/PWGLF/nucleiFilter.cxx

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


The software trigger selection tasks
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The offline trigger selection triggers are simple analysis tasks producing a table containing one 
column for each interesting signal being looked for 
• Example: the nuclei trigger task produces a table “NucleiFilter” 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 consequence: you can’t use `Filter` directives acting on collisions as the process 

function must process all of them

Example task: EventFiltering/PWGLF/nucleiFilter.cxx

If 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


The result of the filtering

5

Tr
ig

ge
rE

ve
nt

F1
Pr

ot
on

Tr
ac

ke
dO

m
eg

a
Tr

ac
ke

dX
i

O
m

eg
aL

ar
ge

R
ad

iu
s

O
m

eg
aH

ig
hM

ul
t

Si
ng

le
Xi

YN
Q

ua
dr

up
le

Xi
D

ou
bl

eX
i

ha
dr

on
O

m
eg

a
Tr

ip
le

Xi
O

m
eg

a
G

am
m

aV
er

yL
ow

Pt
EM

C
AL

G
am

m
aV

er
yL

ow
Pt

D
C

AL
G

am
m

aH
ig

hP
tE

M
C

AL
G

am
m

aL
ow

Pt
EM

C
AL

G
am

m
aV

er
yH

ig
hP

tD
C

AL
G

am
m

aV
er

yH
ig

hP
tE

M
C

AL
G

am
m

aL
ow

Pt
D

C
AL

Je
tN

eu
tra

lL
ow

Pt
Je

tN
eu

tra
lH

ig
hP

t
G

am
m

aH
ig

hP
tD

C
AL

Je
tF

ul
lL

ow
Pt

Je
tF

ul
lH

ig
hP

t
EM

C
AL

R
ea

do
ut

PC
M

an
dE

E
PH

O
Sn

ba
r

PC
M

H
ig

hP
tP

ho
to

n
PH

O
SP

ho
to

n LD PD LL
L

PL
L

PP
L

PP
P

Le
ad

in
gP

tT
ra

ck
H

ig
hF

t0
cF

v0
Fl

at
H

ig
hF

t0
cF

v0
M

ul
t

H
ig

hF
t0

Fl
at

H
ig

hF
t0

M
ul

t
H

ig
hM

ul
tF

v0
H

ig
hT

ra
ck

M
ul

t
H

fP
ho

to
nC

ha
rm

3P
H

fH
ig

hP
t2

P
H

fS
ig

m
aC

0K
0

H
fD

ou
bl

eC
ha

rm
2P

H
fB

ea
ut

y3
P

H
fF

em
to

3P
H

fF
em

to
2P

H
fH

ig
hP

t3
P

H
fS

ig
m

aC
PP

K
H

fD
ou

bl
eC

ha
rm

3P
H

fD
ou

bl
eC

ha
rm

M
ix

H
fP

ho
to

nC
ha

rm
2P

H
fV

0C
ha

rm
2P

H
fB

ea
ut

y4
P

H
fV

0C
ha

rm
3P

H
fC

ha
rm

Ba
rT

oX
iB

ac
h

Si
ng

le
M

uH
ig

h
Si

ng
le

M
uL

ow
LM

ee
H

M
R

D
iM

uo
n

D
iE

le
ct

ro
n

LM
ee

IM
R

Si
ng

le
E

Tr
ac

kH
ig

hP
t

Tr
ac

kL
ow

Pt
Je

tC
hH

ig
hP

t
Je

tC
hL

ow
Pt

U
D

di
ffL

ar
ge

U
D

di
ffS

m
al

l
H

3L
3B

od
y

H
e

To
ta

l

7−10

6−10

5−10

4−10

3−10
As

yn
c.

 tr
ig

ge
r s

el
ec

tiv
ity

-1 14.07 pb≈intL = 13.6 TeV, Run 2024, sALICE Internal, pp 
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• The important metric: selectivity = number of selected collisions / total number of collisions 
• Overall selectivity: 8e-4 vs 5e-5 

• Resulting compression of 4%



What datasets should you use for your analysis?
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Do you want to analyse any specific trigger?

apass*_skimmed datasets Do you need the latest reconstruction?

apass*_sampled apass*_thinned

Yes

N
o

Yes

N
oDatasets containing 

triggered events

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

AO2Ds without TPC 
standalone tracks, only 
the reco available at the 
time of triggering is/will 
be available but full MB 
statistics. Datasets for 
2022 and 2023 available



To the hyperloop page



Analysing the skimmed dataset
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All the skimmed datasets are already available on hyperloop to be analysed 
• From P2 to your laptop in less than 2 months 
• 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. multi-

particle correlations, jet-substructure …): you can 
just run on these datasets with no modifications 
to your code 

• Analyses with event normalisation: you will need 
to account for the fact that you analyse only a 
subset of the integrated T0VTX triggers 
corresponding to interesting events
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All the skimmed datasets are already available on hyperloop to be analysed 
• From P2 to your laptop in less than 2 months 
• 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. multi-

particle correlations, jet-substructure …): you can 
just run on these datasets with no modifications 
to your code 

• Analyses with event normalisation: you will need 
to account for the fact that you analyse only a 
subset of the integrated T0VTX triggers 
corresponding to interesting events

Example: analysing the 2024 skimmed dataset, we see ~16 billion events, but the equivalent 
number of T0TVX is ~1000 billion events.



Introducing Zorro
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You can also add a control plots to your histogram registry that can be used for the normalisation 
with the function 
  void populateHistRegistry(o2::framework::HistogramRegistry& histRegistry, int runNumber, std::string folderName = "Zorro"); 



Under the hood
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For each analysed run, Zorro reads from the CCDB 
the following information: 
• Total number of T0VTX triggers inspected by the 

trigger/skimming procedure 
• The total number of selected triggers by the 

trigger/skimming procedure for each of the 
analysed runs 

• The list of all the BCs selected by the trigger/
skimming procedure with the corresponding 
selection mask

Objects available for 2022, 2023, 2024, 2025 data

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 
• Zorro does this accounting for you in the normalisation histograms



Normalisation histograms of Zorro
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For each analysed run you get: 
• The number of analysed triggers in your hyperloop train 

(both trigger of interest and other triggers) 
• The T0TVX triggers inspected originally by the skimming 
• The originally selected number of events per triggers 

(the Selections histogram)
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For each analysed run you get: 
• The number of analysed triggers in your hyperloop train 

(both trigger of interest and other triggers) 
• The T0TVX triggers inspected originally by the skimming 
• The originally selected number of events per triggers 

(the Selections histogram)

To know the equivalent T0TVX triggers sampled by your 
hyperloop train run, you will need to do: 
• Sum all the originally inspected T0TVX triggers  
• Sum all the originally selected events for your trigger of 

interest 
• Sum the number of analysed triggers of interest in the 

current hyperloop run



Normalisation histograms of Zorro
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For each analysed run you get: 
• The number of analysed triggers in your hyperloop train 

(both trigger of interest and other triggers) 
• The T0TVX triggers inspected originally by the skimming 
• The originally selected number of events per triggers 

(the Selections histogram)

To know the equivalent T0TVX triggers sampled by your 
hyperloop train run, you will need to do: 
• Sum all the originally inspected T0TVX triggers  
• Sum all the originally selected events for your trigger of 

interest 
• Sum the number of analysed triggers of interest in the 

current hyperloop run
Analysed triggers: 1.44265e+07 

Total TVX: 1.04569e+12 

Original triggers: 1.5017e+07

Example with the nuclei spectra: NT0VTX =
Original T0VTX × Analysed TOI
Number of TOI in the skimming

= 1012



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

  Zorro zorro; 
  OutputObj<ZorroSummary> zorroSummary{"zorroSummary"};

1) Add the output object ZorroSummary to 
the data member of you analysis task

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

3) Run your hyperloop train

4) Get the normalisation from your AnalysisResults.root

[O2Physics/latest] /tmp %> root -l AnalysisResults.root 
Starting ROOT version 6.32.02. 
root [0] 
Attaching file AnalysisResults.root as _file0... 
(TFile *) 0x12c776060 
root [1] ZorroSummary* zorroSummary = (ZorroSummary*)_file0->Get("nuclei-spectra/zorroSummary"); 
root [2] std::cout << zorroSummary->getNormalisationFactor(0) << std::endl; 
6.80235e+11



Conclusions
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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 
• If you need help / want to have a new trigger reach out to the trigger MM channel

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

