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FOOT Analysis and Reconstruction Meeting - 27 feb 2024
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void GlobalAna::CreateAnaAction()
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TANAactNtuSelectionCuts

In Loop( ):
For every reconstructed track, two cut maps are associated:
● fEventCutsMap  for element-wise cuts
● fTrackCutsMap  for track-wise cuts
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Giacomo Ubaldi

1
● for every cut, a key of the map is generated
● an int value of 0,1 (or others if exception)

is associated to each key
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Selection Cuts, events
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https://baltig.infn.it/asarti/shoe/-/wikis/Analysis-Cuts



  

Selection Cuts, tracks
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https://baltig.infn.it/asarti/shoe/-/wikis/Analysis-Cuts



  

Reco quantities
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2 TANAactNtuGlbTrackCounts

In Loop( ):
The idea is to create a map for every track, in which the main variables (the one for 
cross sections) are inserted
● fTrackGlbCounts_reco  for reconstructed values of variables
● fTrackGlbCounts_MC  for true values of variables
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MC reference Cuts & quantities
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1 TANAactNtuMCref

In Loop( ):
For every TAMCParticles, three cut maps are associated:
● fEventMCrefMap  for element-wise MC cuts
● fTrackMCrefMap  for track-wise MC cuts
● fTrackMCrefCounts for true values of variables

● for every cut, a key of the map is generated
● an int value of 0,1 (or others if exception)

is associated to each key
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3

// primary beams
   if it crosses the TG entering

// the fragment exits the TG and reaches the TW



  

Toward Cross Section Measurements, 1
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1 TANAactCrossSection

In Loop( ):
Two TTree are filled with the retrieved quantities for all the tracks:
● aTree  for reco-wise tracks
● aTreeMC  for MC_truth-wise MC cuts
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1 TANAactNtuSelectionCuts

2 TANAactNtuGlbTrackCounts

Maps from

3 TANAactNtuMCref
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Toward Cross Section Measurements, 2
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TANAactCrossSection

After Loop( ):
Let’s handle the TTree using the new ROOT class ROOT::RDataFrame

4

… but what is RDataFrame?



  

Toward Cross Section Measurements, 3
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TANAactCrossSection

After Loop( ):
Let’s handle the TTree using the new ROOT class ROOT::RDataFrame

4

… but what is RDataFrame?

https://indico.cern.ch/event/759388/contributions/3356304/attachments/1815599/2968077/RDF__HSF_JeffersonLab.pdf
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Toward Cross Section Measurements, 3
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TANAactCrossSection

After Loop( ):
Let’s handle the TTree using the new ROOT class ROOT::RDataFrame

4

… but what is RDataFrame?

https://indico.cern.ch/event/759388/contributions/3356304/attachments/1815599/2968077/RDF__HSF_JeffersonLab.pdf

// Run a parallel analysis



  

Yields via RDataFrame, 1
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TANAactCrossSection

After Loop( ):
Create histograms of (differential) yields of a specific variable, according to cuts 

4

1 TANAactNtuSelectionCuts

1 TANAactNtuSelectionCuts

2 TANAactNtuGlbTrackCounts

Create histogram
as output



  

Yields via RDataFrame, 2
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TANAactCrossSection

After Loop( ):
Create histograms of (differential) yields of a specific variable, according to cuts 

4

1 TANAactNtuSelectionCuts

2 TANAactNtuGlbTrackCounts

same keys from

same keys from



  

Examples
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Analysis comparison, reco level

new analysis

old analysis

new
old
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Analysis comparison, MC level

new analysis

old analysis

new
old
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Theta yield, differential in charge
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● new selections can be introduced in TANAactNtuSelectionCuts and TANAactNtuMCref

● closure test with the previous analysis framework (DecodeGlbAna) to see bugs and 
features 

● refine details like paths and parameter files (f.e. parameters binning, “standard” cuts…)

● introduce the machinery for cross section measurements (efficiencies, purity… xsec)

● When everything is fixed, the framework could be easily applied to all the data takings
(HIT22, CNAO23 ...)

Conclusions
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Back up slides



  

Selection Cuts, 1
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1
● for every cut, a key of the map is generated
● an int value of 0,1 (or others if exception)

is associated to each key

Event cuts:
// Check if there is pile up in the SC, triggering an event
// Check if there is only one track in BM
// Check events with N° of tracks == N° of TW points 
   Check the tracks with the same TW point 
// Check if N° of tracks  for every event is > 1

Track cuts:
// Cuts about vtx position with the target dimensio
// Cuts about quality chi2 and residual of a track

// Compare the track with the MC_ID to infer if it is a good 
reco track

       36

TANAactNtuSelectionCuts

In Loop( ):
For every reconstructed track, two cut maps are associated:
● fEventCutsMap  for element-wise cuts
● fTrackCutsMap  for track-wise cuts



  

Reco quantities, 1
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2

// Charge
// Theta
// Beta

// Charge
// Theta
// Beta
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TANAactNtuGlbTrackCounts

In Loop( ):
The idea is to create a map for every track, in which the main variables (the one for 
cross sections) are inserted
● fTrackGlbCounts_reco  for reconstructed values of variables
● fTrackGlbCounts_MC  for true values of variables
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Back up slides
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Back up slides
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Charge yield
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Theta yield
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Analysis strategy
In the analysis, I am considering the following levels:

MC DATASET

N_Reference (MC)

N_Good Reco

all TAMCParticles 
● primary beams
● primary fragments generated in the TG

● which cross the beginning of TW

(all the particle inside the geometrical 
acceptance of the setup without secondary
fragmentation beneath the detectors
+ check about gamma decay)

I take the MC_ID of the track

(Tracks with MC_ID which satisfies
MC GENERATION requirements)

MC TRUTH LEVEL RECO LEVEL

N_RECO
(most frequent id)
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To compute angular differential cross section:

where:

N_RECO

N_Good Reco N_Reference (MC)/

Analysis strategy

Y: fragment counts
Nbeam: n° of primary events

Ntarget: n° of scattering centers per unit area

ε: efficiency
Ωϑ: angular phase space
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