
Particle identification with the cluster counting
technique for the IDEA drift chamber

The IDEA (Innovative Detector for an Electron-positron Accelerator) drift chamber is supposed to provide an
excellent particle identification (PID) by exploiting the application of the electron cluster counting (CC)
technique. The effectiveness of the CC algorithms’ usage for PID has been demostrated by theoretical
results.

§ A simulation of the ionization clusters generation has been done by developing an algorithm
which can use the energy deposit information provided by Geant4 toolkit to reproduce the
clusters number distribution (Poissonian) and the cluster size distribution predicted by
Garfield++. The analytical and full simulation results agree reasonably and confirm that the
cluster counting technique dN/dx allows to reach a resolution 2 times better than the
traditional dE/dx method which has not seen progress since 40 years.

§ A beam test has been performed at H8 CERN:
o to select the most efficient cluster counting algorithms, the Running Template 

Algorithm (RTA) and the Derivative Algorithm (DERIV), many others have been
discarded

o to define the limiting effects for a fully efficient cluster counting (space charge
effect + attachment + recombination)

o to demonstrate the ability to count the number of electron clusters released by an 
ionizing track at a fixed 𝛽𝛾 as a function of the operative parameters (track angle, 
HV, gas mixtures) 

o to define a set of parameters optimizing the cluster counting efficiency, to undergo
a new test with the same setup in a muon beam of momenta in the relativistic rise 
range, in order to define the PID capabilities of the cluster counting approach over 
the full range of interest for all future lepton machines.
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