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DUNE and SAND detector

The Deep Underground Neutrino Experiment (DUNE) is a new SAND (System for on-Axis Neutrino
generation long-baseline neutrino oscillation experiment Detection) is one of the subdetectors of the

_ Near Complex. It consists of:
Main goals:

= Asuperconducting magnet (0.6 T)

Neutrino Oscillation Physics

Search for leptonic (neutrino) CP violation = An electromagnetic calorimeter

Resolve the mass ordering (m3 > m, , or m; , > my) «  Atracker

Precision oscillation physics _
= GRAIN: one ton LAr active target

Supernova burst physics and astrophysics
Its physics goals are:

Nucleon Decay
> Monitoring the on-axis v/v spectra to

basis

sanford > v, v.on-axis flux measurements

Underground Fermi
}/
/
P/

> Performing neutrino cross-section
studies on different nuclear targets
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The GRAIN (GRanular Argon for Interactions of Neutrinos)

detector

It will be instrumented with sensors:

For collecting UV scintillation light with arrays of SiPMs

For performing imaging of the event (vertex location, time information...)

There are two possibilities for the optical system.

One of them is the lens-based optical detector.
= Gas between the two plane-convex lenses.

» Possible materials: Corning® HPFS 8655
glass or MgF,

100 mm

SiPM 32x32 matrices:
- 2X2 mm?
- A unique ASIC specifically designed for GRAIN

light shield
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Spot radius as a function of a, the distance from
the point light source and the lens surface.

Camera layout in GRAIN for the
lens-based optical detector.
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Expected performances of v event
reconstruction in GRAIN

GRAIN operates in conjunction with tracker and ECAL to achieve high-quality _
neutrino event reconstruction. 7 | The optical readout of GRAIN enables to

reconstruct tracks and vertexes.

Vertex 3D residuals

30 residuals
Entries 3976
Mean 2.234
Std Dev 2,605
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Relalive E reco (b) Angle 2Y
Entnes 6793

Mean 0.02487
StdDev  0.1634

Relative E {no GRAIN)
Entries 6793

Mean 01596
StdDev  0.1934

CCQE-like interactions: 1uNp
The neutrino energy reconstruction shows promising results.
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Preliminary test with lens prototype

The tests were performed both at room temperature and at the temperature of the liquid Nitrogen.

Optical fiber < The characterization of lens focusing has just started
s Many tests will be performed in the ARTIC facility,
at the Physics Department of the University of

Alcor

| SiPM matrixl

% Readout optimization without lens with Xenon pulsed
light
% We are able to see a «light cloud»
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