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ACTIVITIES in 2023

SAND/ECAL Extraction of the KLOE wire chamber

SAND/ECAL Efficiency and time resolution have been compared for SiPM and PMT
 The SiPM noise requires a cut => Reduction of SiPM efficiency

Efficiency and time resolution are comparable for SIPM and PMT
The substitution of PMT with SiPM is disfavoured

SAND/GRAIN Projective geometry applied to simulated data (lenses, matrices)
3D reconstruction of light spots (vertices) and simple tracks

SAND/GRAIN Design of the Cosmic Ray Tagger for ARTIC
Test of scintillator bar performance and SiPM readout for CRT



ACTIVITIES in 2024

SAND/ECAL Contribute to KLOE dismounting and PMT test at LNF

SAND/GRAIN Improve the reconstruction algorithms for simulated neutrino events
Introduce the algorithms in the DUNE official software
Application of the method to real events in ARTIC and 1:1 prototype

SAND/GRAIN Test and commissioning of the CRTs for ARTIC and 1:1 prototype

SAND Contribute to the implementation of reconstruction algorithms
exploiting all informations from the different elements of SAND
(GRAIN, Tracker, ECAL)



CR Taggers for optical readout in LAr (GRAIN)

ARTIC in Genoa                            Prototype 1:1 in Legnaro

Two double planes made of plastic scintillator bars



CR Taggers for optical readout in LAr (GRAIN)

Scintillator bars
Saint Gobain BC-408
thickness 1 cm

Readout with SiPMs 
Hamamatsu S14160-6050HS
6 x 6 mm 
14331 pixels of 50 mm pitch

TOP (8 bars x 4 cm + 8 bars x 2 cm) x 2 planes
BOTTOM  (4 bars x 4 cm + 8 bars x 2 cm) x 2 planes } 56 channels

SiPM readout:  
2 modules CAEN DT 5203/64
6-m CAEN A5261 cables
+ A5253 header adapter

(8 bars x 4 cm + 8 bars x 2 cm) x 4 planes => 64 channels



Verified: 1 SiPM / bar is enough

Test in progress
optimize the light collection
optimize the SiPM/bar coupling
checks on 6-m CAEN cables

To do
design of PCB for SiPM readout 

Scintillator bar                SiPM            End-cap



APPARATI
Sistema di trigger e tracciamento (CRT) per ARTIC e per il prototipo a LNL: 

profilati REXROTH e lavorazioni meccaniche 10.0 KEuro
5 lastre (50 cm x 50 cm x 1cm) di scintillatore Saint Gobain BC-408 5.5 kEuro
produzione PCB per lettura dei SiPM 5.0 KEuro
130 cavi per connessione SiPM-scheda (sub-judice all'offerta) 20.0 kEuro

CONSUMO
Utensileria, resine per stampante 3D, materiale vario per la meccanica dei CRT 7.0 Keuro

MISSIONI
Meeting Generale di Collaborazione al CERN - 4 persone 6.0 KEuro
Meeting Generale di Collaborazione a FNAL - 2 persone 5.0 KEuro
Meeting Italiano - 4 persone 4.0 KEuro
Trasferte a Genova per installazione CRT di ARTIC 3.0 KEuro
Trasferte a Legnaro per installazione CRT sul prototipo 3.0 KEuro
Turni a LNF per smontaggio KLOE e test dei fototubi di ECAL 6.0 KEuro



INVENTARIO
- 2 schede CAEN DT5203 per lettura e alimentazione SiPM,

64 canali per prototipo a LNL e ARTIC a Genova 15.0 KEuro
- Stampante 3D SLA/resina per instrumentazione barre scintillanti 3.0 KEuro
- Riga ottica della Micron SRL per setup del CRT in ARTIC 1.0 KEuro

PUBBLICAZIONI
- Prevista pubblicazione di due articoli sulle attività svolte per ECAL e GRAIN 2.0 KEuro

TRASPORTI
- Invio materiale a Frascati, Genova e Legnaro per ECAL e GRAIN 3.0 KEuro





BACKUP



Efficiency measurement setup
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SiPM vs PMT – efficiency

the SiPM efficiency is reduced because of noise removal
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SiPM vs PMT – time resolution
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