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wThe basic idea is to develop an algorithm which can use the energy deposit information provided by Geant4
to reproduce, in a fast and convenient way, the clusters number distribution and the cluster size distribution.

§The algorithm implementation starts from Garfield++ simulations.

$Firstly, we analyse the distribution of the kinetic energy for clusters that have a cluster size equal to 1(left), and
clusters that have cluster size higher than 1 (middle) and the distribution of clusters with a cluster size higher
than 1 up to a 1 keV, which is a cut equivalent to the single interactions range cut set by default in Geant4.
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¢ Then we focused on the evaluation of the maximum kinetic energy spent to create clusters with
cluster size higher than one. (maxExEcl).
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wThe basic idea is to develop an algorithm which can use the energy deposit information provided by
Geant4 to reproduce, in a fast and convenient way, the clusters number distribution and the cluster size

distribution.

$To extract this parameter, named maxExEcl, we studied the correlation plot, between the total energy loss by
particles traversing the gas mixture and the total kinetic energy of clusters with cluster size higher than 1;
moreover we evaluated the parameter named ExSgm to take into account the smearing around the mean
value of the total energy loss. The profile plot is fitted with a linear function and the formula for evaluating

the maxExEc] is : Profile Y
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where p0 and p1 are the fit parameters of the linear fit and Etot is the total energy loss by

the particles traversing the 200 cells of gas.
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The Algorithm implementation:

@Using the results from the Garfield++ analysis described in the previous
slides, we started to implement the algorithm in Geant 4 as following:

¢If maxExEcl is higher than zero, generates the kinetic energy for
clusters with cluster size higher than one by using its distribution and
evaluates the cluster size.

¢This procedure is repeated until the sum of primary ionization energy
and kinetic energy per cluster saturate the maxExEcl of the event.

¢Then, using the remaining energy (Eloss-maxExEcl), the algorithm
creates clusters with cluster size equal to one by assigning their kinetic
energy according to the proper distribution.
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¢ Energy loss distribution of a muon traversing 200 cells, 1 cm per side, filled with 10%
He and 90 % iC4H10,
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¢ simulated by Garfield++..

Energy transferred by track
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¢ Clusters number distribution, for a muon at 300 MeV traversing 200 cells, 1 cm
per side, filled with 10% He and 90 % iC4Hio,
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¢ Cluster size distribution, for a muon at 300 MeV traversing 200 cells, 1 cm per

side, filled with 10% He and 90 % iCsHjj,
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Conclusions

¢Thanks to Gianfranco! Iimplemented the algorithm that reproduce the
clusters number distribution and the cluster size distribution for the drift
chamber in the in Geant4 full simulation framework of the IDEA
detector.

¢] will upload the files to the githup during the meeting, so you can access
it after the meeting from here:

https:/ / github.com /HEP-FCC /IDEADetectorSIM

To do list:

¢Perform particle identification studies with the full detector simulation.
¢Implement a reliable segmentation for the DD4hep Idea Drift Chamber.

¢Continue to develop the full simulation and perform physics studies.
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