Neutrino Platform

Project DUNE (Deep Underground Neutrino Experiment)
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Natural neutrino sources

The protonpr, ‘.

ap + 28 b+ 26.AMeV.
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Atmospheric neutrinos

Are produced through the decay of%
secondary cosmic ray particles

p +Ay b Y rbX n+A, M L3 HX

Thepions(kaons) subsequently give rise to
(anti)neutrinos
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Particle fluxes of neutrinos from
different sources on earth

Cosmological v

Solar v
Supernova burst (1987A)

__~Reactor anti-v

—

The neutrinos from the sun are P AP ————
iIndeedneutrinos,while those from

the S I Nlite@iar and from Terrestrial anti-v

nuclearreactorsare antineutrinos IR

All other sourcescontain about as v from AGN
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Abstract

The Deep Underground Neutrino Experiment (DUNE) is adasgline
neutrino experiment designed to:

U Measure the difference between neutrino and antineutrino
U Determine the neutrino mass

U Investigate the possible proton decay

U Study supernova physics over l@nergy



!ﬂ.)_

Cc?llabp’r

The DUNECOllz 00r tloncom 140.00

over 200 institutions ir over 35 Co * \ usCERNT
works closel \‘;: N LongBaselin o Facility
ensurethe coordinateddevelopmentof tles and detec
DUNBphysicsprograr -

|
s
f N 5




An International Experiment for Neutrino Science

Sanford Underground
Research Facility

Fermilab
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Cold box

The cold box consists of three components:
1. Metal framework
2. Thermal insulation material

3. Metal plates that prevent the flow of liquid argon
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Thermal insulation material







Other
components

APurification system
ACooling system

APower supply
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Purification
system
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Cathode
Plane

—
Edl ift 500V/cm

Liquid Argon TPC

m.i.p.ionization:
6000 e/mm

Anode wire planes:
Y




The Vertical Drift
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Electronics
Interface board

A 1t benefits from the advantages
of the dual phase ProtoDUNE
design while eliminating the
complexity introduced by the
liquid-gas interface.

A Anode consists of stacked
segmented and perforated
printed circuit boards (PCBS)
with etched electrodes, which
are mechanically robust and
modular for easy assembly, and
mass producible.
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o~ Adapter boards
+— Anode 2

b~ Anode 1 + Shield

Super-structure

Stainless steel
160mm height (Standard IPE)

¥~._ Composite frame -
Epoxy / Glass fiber
70mm height

—

-~ Charge Readout Unit _
(CRU)

Charge Readout Plane

(CRP)
3000mm x 3400mm



U Each CRP consists of two Charge Readout 15 ~ - Ligin
Units (CRUs), each consisting of two anode 525595 | (o
planes. X : " S

U These anode planes are connected via edge
connectors to the adapter boards.



A sideon view of the PCB stack

Signal cables to
FEE in chimney

Adapter Board
Ground plane (0V)

Adapter board

Collection (+1k)

>

Anode 2

Anode 2

—_

Induction 2 (0V)

> ]

U Anode 1

. Induction 1 (-0.5kV

Shield (-1.5kV)
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