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ACTIVITIES IN 2022
• FOR GRAIN design (L. Di Noto co-chair)

à Lens detector prototyping and test
- 3 lens detector prototypes were build in order to be tested in water and in LAr
- 2 prototypes were tested in water
- Installation of ARTIC in the DIFILab

à LAr refractive index measurement

à Development of simulations and reconstruction algorithms for 𝜈 event 
interactions in GRAIN  

• Magnet design for ND-GAr (A. Bersani reference person)

• Started activities on DAQ & Slow Control WG  (S. Di Domizio co-chair)



LAR REFRACTIVE INDEX MEAS.
by an interferometric method:  [https://www.osapublishing.org/oe/abstract.cfm?uri=oe-22-24-29899]

with Hg lamp, diffractive pattern, movable SiPM sensors
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Set up completed!
● Optical chamber ready, Cooling

and filling successfully done.

● Motor and SiPM support mounted
and tested

● Good axial alignment obtained with 
405 nm laser
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SiPM integrated signal (luminosity) during support movement (40 cm): 
signal is constant within ~30% and reproducible in the two directions.

Picture from the top of the chamber

First measurements are starting soon!



- 3 prototypes:
• Type A: the same of the simulations (focal lenght 89 mm)

• Type A: similar (focal 89 mm) but bigger ∅ = 60 mm

• Type B: Single bi-convex lens (focal 64 mm)

TYPE BTYPE A

LENS PROTOTYPES



TESTS IN WATER
• Visible light source (650 nm) 

• trasported on fiber
• movable position inside the box volume (a, b, c variable) 

• In water  à ( n_lens=1.45 n_water=1.33, bigger focal length f=118 mm)
• with a CCD camera (sensible to UV or visible light)

• GOAL: test simulations results in therm of field of view and focusing
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THE FOCUSING EFFECT

b=148 mm in water is expected to work as
b=10 cm in LAr with UV light

in yellow the fitted circles
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The data are in agreement with simulated/expected values
We can proceed to test in LAr and to optimize the system for GRAIN!

Thinking to GRAIN



FIRST TRACK IMAGES
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NEXT STEPS FOR GRAIN DESIGN
1. Prototyping:

àset up a first readout system for SiPM matrix
àset up measurements in LAr (two phases)

2. Cryostat and sensor design in GRAIN
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NEAR TERM TESTS IN LAR
END 2022 

The set up will be used both for lens based or coded
mask based detectors 

Tests in LAr (150 l) with an artificial light source at 180 nm

The design is completed

- mechanics production in the Genova workshop
- electronics under test in Bologna

We plan to complete the installation and to start first 
tests by the end of 2022



• Cosmic ray detection in LAr (+Xe) triggered by an 
external cosmic ray system

• In ARTIC we have to install a LAr recirculation (+ Xe doping system 
if necessary)

• We are finalizing the design of the system:
- minimum system 
- 150-200 liters

- for purifying Ar for light yield

We are planning to complete the design by Nov 2022
1.3 m (max 1.5 m)

Lens 
cameras

Movable system
of the light 

source
along a rail

TESTS IN LAR IN 2023

These tests: 
- will validate the possibility to use the new detectors in GRAIN
- will allow us to design and test the final detectors and electronics
- will provide additional measurement of LAr properties



SISTEMA DI RICIRCOLO

TOT: 80 000 € + IVA

già acquistato dal DIFI

TUTTO GIA’ ACQUISTATO 
con fondi UNIGE!

Estratto dall’offerta che ho allegato alle richieste



RICHIESTE 2023

stima ottimisticaBisogna ancora definire il modello e le specifiche finali



RICHIESTE 2023

stima ottimisticaBisogna ancora definire il modello e le specifiche finali



RICHIESTE 2023
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ACTIVITIES IN ICARUS  2022-2023
• Reconstruction optimization for track and shower by TPC signals

(A.Campani, L.Di Noto, S. Di Domizio)

Improvement of reconstruction algorithms in LArSoft e in Pandora

• Visual scanning, data analysis for neutrino event selection
(A.Campani, L.Di Noto, B.Bottino, S. Copello)

• Shifter helper (M.Vicenzi)
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• TPC reconstruction Working Group
(A.Campani co-chair, S. Di Domizio, L. Di Noto,)

- Development and optimization of the reconstruction chain from the
TPC signal to the neutrino event

- study of track and shower reconstruction efficiency in MC and data

- identification of the pathologies occurring in the track and shower
reconstruction

- improvement of Pandora algorithms for track and shower
reconstruction

- tuning of BDT argorithm in Pandora for the track/shower
identification


