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Outline

• The IDEA drift chamber: an innovative tracker with high particle identification potential

• The cluster counting technique: a promising method for the particle identification

• The simulations results with Garfield++ and Geant4: first hint of great results

• Beam tests for the validation of the great expectations



The IDEA drift chamber

The IDEA drift chamber (DCH) is the 

tracker of FCC-ee and CEPC. It is 

designed to provide efficient tracking, 

high precision momentum measurement 

and excellent particle identification by 

exploiting the application of the cluster 

counting technique.

◼ He based gas mixture

(90% He – 10% i-C4H10)

◼ Full stereo configuration with alternating 

sign stereo angles ranging from 50 to 250 

mrad

◼ 12÷14.5 mm wide square cells 5 : 1  field 

to sense wires ratio

◼ 56,448 cells

◼ 14 co-axial super-layers, 8 layers each (112 

total) in 24 equal azimuthal (15o) sectors 

◼ Gas containment – wire support functions separation: 

the total amount of material in radial direction, towards the barrel calorimeter, is of the order of 1.6% X0, whereas in the forward 

and backward directions it is equivalent to about 5.0% X0, including the endplates instrumented with front end electronics.

◼ Cluster timing:

allows to reach spatial resolution < 100 μm for 8 mm drift cells in He based gas mixtures (such a technique is going to be 

implemented in the MEG-II drift chamber under construction)

◼ Cluster counting:

allows to reach dN/dx resolution < 3% for particle identification (a factor 2 better than dE/dx )



The cluster counting technique
The traditional technique: dE/dx

Using the information about energy deposit by a track in a gaseous detector, particle identification can 

be performed.

The large and intrinsic uncertainties in the total energy deposition represent a limit to the particle 

separation capabilities.

The cluster counting technique : dN/dx
The method consists in singling out, in ever recorded detector signal, the isolated structures related to 

the arrival on the anode wire of the electrons belonging to a single ionization act.

◼ 80% cluster counting efficiency.

◼ Expected excellent K/π

separation over the entire range 

except 0.85<p<1.05 GeV (blue 

lines)

◼ Could recover with timing layer
Analytical evaluation

by F.Grancagnolo



Simulation results with Garfield++ and Geant4

A simulation of the ionization process in 1 cm 

long side cell of 90% He and 10% iC4H10 has 

been performed in Garfield++ and Geant4.

Three different algorithms have been implemented 

to simulate in Geant4, in a fast and convenient 

way, the number of clusters and clusters size 

distributions, using the energy deposit provided 

by Geant4.

The simulations confirm the predictions: a factor 2 

better than dE/dx !



Beam tests to validate the simulations results
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Two algorithms for peaks finding:

• Derivative algorithm

• Running template algorithm (RTA)

An algorithm to associate the peaks 

found in clusters:

• Clusterization algorithm

Derivative

&

clusterization

RTA

&

clusterization

A “minimal” setup

• A pack of drift tubes

• DRS for data acquisition

• Gas mixing, control and 

distribution (He and 

iC4H10)

• 2 trigger scintillators
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