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RPCs are fast and cost-effective devices widely adopted to instrument large area detectors, such as muon spectrometers.

The experiments at the Large Hadron Collider (LHC) operate in a large radiation background. With the increase of the luminosity of the
LHC, the signal rate caused by neutral radiation originated from collisions in the beam-pipe, magnets, or from the activation of
materials in the experimental area, should be estimated and cannot be determined from collision data.

Schematic representation of the section of an ATLAS double-gap RPC
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ATLAS RPCs: double gas gap with 2 mm thickness operated in the avalanche regime
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Procedure for the calculation of the RPC sensitivity to neutral particles

Sensitivity =N [N,

N.: number of single particle

Signal events generated
Nsig: number of events with
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Geant4 is used to evaluate Ionization energy deposition by secondary charged e [

particles inside the gas gap. However, because of possible electron attachment ..,

or electron-ion recombination, not all the ionizations can produce a visible & F

signal in the RPC. 400 Mean = 101.1 eV/cluster
A Garfield++/HEED simulation of the gas gap with the electric field allowed to -

extract the average energy deposition per Ionization cluster, which 1Is 300/~

approximately 100 eV. -

The RPC sensitivity Is calculated assuming that the signal in the chamber is 200

present If at least one Ionization cluster is simulated. 1005

This and other assumptions are made to extract the result. The detailed A T T T e - S
discussion of their impact on the sensitivity can be found in the paper. O %0 00 T oy deposition 7. of ionization Clusters (V)

Estimated sensitivity of an ATLAS double-gap RPC to gammas and neutrons
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