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Starting point: output of L0
➡ In the past sessions, we have practised how to process the data and MC 

information in order to produce the ‘basic’ building blocks needed for a 
global event reconstruction.  

➡ DecodeRaw and DecodeMC are the executables that we have learned to 
used, and that produce an output that can be used to ‘combine’ vtxs, 
tracks, TW hits, etc etc into a global track  ‘fully reconstructed’. 
➡ Data: ../../bin/DecodeRaw -in 

data_built.2211.physics_foot.daq.WD.1.dat -out testdata.root -nev 
1000 -exp GSI -run 2211 

➡ MC: ../../bin/DecodeMC -in  ~/FOOT/Software/
Tutorial_2021/Tutorial/Full/12C_C_200shoe.root -out 
teteststring.root  -exp 12C_200 -run 1
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Putting everything together
➡ Two strategies: 

– ‘on the fly’. You can perform global track reconstruction directly from 
DecodeMC. The executable will a) perform the reconstruction of the 
building blocks b) run the global tracking. 

– ‘in two steps’. You just feed to a specific executable the output of Level0 
and it will perform a ‘standalone’ global tracking reconstruction.  

➡ Prerequisites: 
– You need to have an input file that contains at least the trackers and the 

TW. 

➡ For now, in the master branch, you can get your hands on fully 
reconstructed tracks using the TAGactNtuGlbTrack action, that 
combines VTX, IT, MSD and TW using the TATOE class.
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how does it works?
➡ Global tracking is and action, like the ones you saw up to now:
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The input data: 
Vtx, IT, Msd, TW 

The output: Globaltrack 

Then you need the geometry, 
the magnetic field 

For now the tracking 
implemented is the TOE one, 
at some point we will provide 
also the GenFit based one. 
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how does it works?
➡ Global tracking is and action, like the ones you saw up to now:
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In SetupAction you’ll see that  
the detector information is 
stored inside a list (that takes 
the detector input and extract 
the needed measurements 
position) and then the 
TATOEactGlb is initialised. 

Inside TATOE we have 
points in space 
We still need to ‘preserve’ the 
link btw the glb track and the 
sub detector items used to 
build it (that will be our 
exercise today!) 
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The initial step: running glb reco
➡ To perform a global reconstruction you can: ../../bin/

DecodeGlbToe -in ../level0/L0ForGlbReco.root -out 
GlbRecoOutFull.root -exp 12C_200 -run 1 -nev 200 -mc 

– [Grab a cup of coffee… it will take some time] 

➡ Inside fullrec you need to prepare the FootGlobal.par 
– IncludeKalman:   n;    IncludeTOE:      y;      EnableLocalReco: y
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What you need..
➡ The output of DecodeMC with the tracking detectors and TW turned 

on + MC truth info 
– The latest update of Master provides all of this when you run DecodeGlbToe. 

➡ The Macro skeleton from  
– https://drive.google.com/drive/folders/

1i6ellUyIqQiU_FKO_UGj31paj0g7pcXt?usp=sharing
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Navigating: a tough job!
➡ To access the info produced by the global tracking exec,  you can starting 

from simulation session macro… same code, different info accessed… 
– Need to add few more data… 

– Then you can start to do the following: you get the reconstructed tracks, and ask 
them the measured points (used to build the tracks). 

– Then you loop on the different detectors that contributed and compare the info 
of the building blocks (e.g. clusters in VTX) to the points in the track and 
perform a match. Afterwards you can test the MC truth info related to a given 
track….
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Loops!
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First of all I get my hands 
on the global tracks that 

were reconstructed
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Loops!

10

Then I ask all the 
‘measured points’ used to 
build the track. For now I 
cannot access the single 

detector information  (this 
will be available in the 

future)
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Loops!
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Then I try to understand which 
clusters from the VTX were used to 
build the track.. To do so I start from 

the reconstructed vtxs, take the 
tracks, take the clusters and get their 

local positions
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Loops!
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To match the cluster position with the one 
from the track one needs to convert the 

detector local reference frame in the global 
one.. Then one can match the measured 

points!
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Loops!
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In order to associate the vex track to the MC 
truth one has to go down to the pixel level. I 
will now get the pixels from a cluster, and 

ask to the pixel from which track were 
generated (see talk from G. Battistoni)
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Loops!
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Once I know the track idx in 
the track block, I’m done. I can 

finally know which particle 
generated the vtx track that I 
have used to build the global 

track!
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Exercise:
➡ From this point onward you can do two things: 

– a) check if the TW info matches the VTX info (e.g. if the candidate is 
performed with the same fragment or if you have a combinatorial event) 

– b) check if the tracking is efficient: loop on ALL the tracks that are produced 
in the FOOT acceptance and check if they are reconstructed or not.
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