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A test bench for the qualification of the GRAiNITA
prototype
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The GRAiNITA prototype has been developed as a first step toward the development of a next-generation
calorimeter for FCC-ee. To evaluate GRAiNITA performance, a special test bench was built. The principle
consists in tracking the cosmic ray muons that pass through the prototype to check the response of it as a
function of the region traversed. Wavelength-shifting fibers capture the light emitted when muon particles
travel through the crystal and transmit it to silicon photomultiplier detectors. A fast acquisition system is
used to count the individual photoelectron. An offline analysis allows one to correlate the tracks with the
deposited energy.

Summary (500 words)
GRAiNITA is a new type of calorimeter that uses small grains of a high-Z scintillating material in a high-
density transparent liquid. The latter acts as an absorber. Its development aims at improving the energy
resolution of the existing and cost-effective shashlik calorimeter architecture to meet the needs of the Future
Circular Collider (FCC-ee).
This poster presents the architecture of the test bench dedicated to evaluate the performance of the GRAiNITA
prototype. It uses the accurate reconstruction of the muon tracks to study the light generation in the detector
volume. As such, the electronics part of the test bench must deal with:
- The determination of the energy deposited in the GRAiNITA prototype.
- The muon track reconstruction.

The GRAiNITA prototype is a 16x2.4x2.4 cm light-tight box with wavelength shifting (WLS) fibers regularly
spaced every 7 mm in the detection volume. For initial studies, it has been filled with ZnWO4 or BGO grains
mixed with air, water, or ethylene glycol. The light is converted using silicon photomultiplier (SiPM). Two
equivalent systems are used to readout the SiPMs: a dedicated board using the DRS4 chip (called the ASM
board[2]), and the Wavecatcher[1] acquisition. Both can perform the digitization of each SiPM signal with a
1 ns sampling time. It allows one to accurately count and time every single photoelectron during the 25 μs
scintillation time of the ZnWO4.

On the other hand, a TimePix tracker consisting of two individual chips separated by 4.5 mm allows one to
accurately reconstruct the muon tracks. Each chip is made up of a 256x256 matrix of 55 μm side pixels leading
to a 1 mm resolution on the track position at 10 cm at the GRAiNITA level. Its time resolution is set at 1.56
ns. A trigger is generated by the combination of 3 scintillators. Two (2x2cm2) are located below GRAiNITA
and one at the top (15x15 cm2). These scintillators are also readout by the ASM Board which add an accurate
time stamp with a nanosecond resolution. The data of all these detectors are merged into an offline analysis
tool.

The poster will present the development of these electronics and the calibration of the detector. A focus will
be placed on the fast acquisition system and its characterization
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