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The GRAINITA is a novel type of electromagnetic calorimeter with a detection volume filled
with high atomic number scintillator grains of about millimetre in size, interfiled with high-density
liquid and wavelength shifting (WLS) optical fibres. The calorimeter is being developed to meet
the requirements of future collider experiments.

The energy resolution (R = c6E/E) of the calorimeter can be represented by the following

formula
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Where A/+/E is a stochastic term, it is due to fluctuation in shower development and statistics

of scintillation photons. Previous studies indicate that the stochastic term of 1%/% is at
reach for the GRAINITA calorimeter. B is the constant term, representing contributions that do
not depend on the energy of the incoming particle. Previous analysis of constant terms based on
the assumption of the scintillation light capturing efficiency indicates that its contribution to
energy resolution of about 1 % can be expected for the detection of a shower caused by 25 GeV
gamma quants. In this study, we used data on light-capturing efficiency obtained from muon beam
test measurements with the GRAINITA prototype alongside the Geant4 simulation to estimate
constant terms.

The results of the study show that the energy resolution for 25 GeV gammas stays under 1 %.
Also, the map of the detector sensitivity depending on the position of the hit was obtained and

showed that its deviation from the mean value stays under 1 %.



