FParticle identification vuith the

cluster counting technique for
the driff chamber

C. Caputo', G. Chiarello?, A. Corvaglia3, F. Cuna34, B. D'Anzi>%", N. De Filippis®’, W. EImetenawee®, E. Gorini3, F. Grancagnolo3, M. Greco®4, S. Gribanov, K.
Johnson?, A. Miccoli3, M. Panareo?3, A. Popov, M. Primavera3, A. Taliercio!, G. F. Tassielli®, A. Ventura3, S. Xin®

‘brunella.danzi@ba.infn.it
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study electron-positron collisions in a wide energy range provided - K
by a very large circular leptonic collider [1,2]. o — %
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particle |derwtn‘|eatlron (PID) by egplertrng the applreetron of high granularity, low mass, fully stereo

the cluster counting (CC) technique [3]. The effectiveness a0 axdal v The 2 T solenaid Telc

of the CC algorithms’ usage for PID has been demostrated 112 co-axial layers, at alternating-sign stereo

by theoretical results. angles, in 24 azimuthal sectors

Cluster Counting and PID expected performance

Using the information about energy deposit by a track in a gaseous detector, PID can be performed. The large and intrinsic uncertainties in the
total energy deposition represent a limit to the particle separation capabilities. Cluster counting (CC) technigue can improve the particle
separation capabllities. 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 primary ionization act (dN/dx). e ~ull simulation resulis

Analytical calculations

a S | | Starting from detailed studies of Garfield++ simulations results about the ionization process in Helium-based
=xpected excellent K/t separation for He/iC4H10 = gas mixtures, an algorithm which reproduces the cluster size and cluster distribution using the energy deposit
90/10 over the entire range except 0.85 < D < information by Geant4 has been developed under the assumption of a 100% cluster counting efficiency [4],

1.05 GeV (olue lines), which could be recovered 4N _/dx improves particle separation capabiliies of a factor of 2. _
with a time of flight technigue. e Conclusions
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A simulation of the ionization process in 200 drift cells, 1 cm
wide, in 90% He and 10% IC,H,, gas mixture has then been
performed both in Garfield++ and in Garfield-modeled Geant4

= a2 mtrackin aHe — mix gives N > 2400 (for a m.i.p.): <Ngecrons/ClUStEr > = 1.0

Oanoyax /(ANg/AX) = N2 < 2.0% = Jow single electron diffusion (< 110
= resolution scales with L= (not L=%°" as in dE/dx) um for 0.5 cm drift, or < 4.5 ng)

Cluster counting algorithms spplied to H8 CERN test beam data

A beam test has been performed durrng November 2021 at CERN on the H8 line in a parasitic mode to validate the simulations results by using a muon beam.
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