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While the ionization process by charged particles (dE/dx) is commonly used for particle identification, uncer-
tainties in total energy deposition limit particle separation capabilities. To overcome this limitation, the cluster
counting technique (dN/dx) leverages the Poisson nature of primary ionization, providing a statistically robust
method for inferring mass information. Simulation studies using Garfield++ and Geant4 indicate that the clus-
ter counting technique can achieve twice the resolution of the traditional dE/dx method in helium-based drift
chambers. However, in real experimental data, finding electron peaks and identifying ionization clusters is
extremely challenging due to the superimposition of signals in the time domain. To address these challenges,
this talk introduces cutting-edge algorithms and modern computing tools for electron peak identification and
ionization cluster recognition in experimental data. The effectiveness of the algorithms is validated through
three beam tests conducted at CERN/HS, involving different helium gas mixtures, varying gas gains, and var-
ious wire orientations relative to ionizing tracks. The tests employ a muon beam ranging from 1 GeV/c to 180
GeV/c, with drift tubes of different sizes and diameter sense wires. The data analysis results concerning the
ascertainment of the Poisson nature of the cluster counting technique, the establishment of the most efficient
cluster counting and electrons clustering algorithms among the various ones proposed, and the definition of
the limiting effects for a fully efficient cluster counting, like the cluster dimensions, the space charge den-
sity around the sense wire and the dependence of the counting efficiency versus the beam particle impact
parameter will be discussed.
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