IFIC summer school
2017

1he DUNE experiment

Anselmo Cervera Villanueva
IFIC (UV- CSIC)
Valencia



Anselmo Cervera Villanueva, IFIC (UV-CSIC)—Valencia IFIC NEUTRINO SUMMER SCHOOL



1The DUNE collaboration

Global collaboration!

964 collaborators
e 164 Institutions

30 countries
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AV

Deep Underground Neutrino Experiment

e Una téecnica diferente, similar a la de NEXT, pero con Argon
iquido en lugar de Xe gas

e 4 TPCs de 10.000 toneladas cada una

e Similar en masa a Super-Kamiokande pero con una eficiencia de
detecciOn mucho mayor
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INstalaciones en Fermilab

Apex of Embankment
Max. Height = 60" + ' .
Elevation 800+ MI-10 Point of Extraction —
Near Detector Absorber Hall Target Hall Complex . ~
Service Building Service Building (LBNF-20) . r ':“"’; ::'m
(LBNF-40) (LBNF-30) er\; I.CBeNFus) ng
“[ Muon Shielding
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INnstalaciones en SURF
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INnstalaciones en SURF
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Sensitivity to CP violation

10
DUNE Sensitivity 7 years (staged)
9 Normal Ordering 10 1a0ed
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Width of bands represents range of sensitivities for the 90% CL region in 023 values.
Sensitivity decreases with increasing 0.
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CP Violation Sensitivity

DUNE Sensitivity (Staged) ] Sep = =T0/2
141 Normal Ordering |:| 50% of §,, values

-
sin“20,, = 0.085 = 0.003
0,,: NuFit 2016 (90% C.L. range) L 75% of 3, values

| sin®0,, = 0.441 = 0.042
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Time Projection Chamber (TPC)

APA CPA APA CPA APA

Cathode Plane

Foam Insulation
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| iquid Argon events
uBooNE

\

Fine-grained, 3D images of neutrino interactions.
Particle identification based on dE/dx and range.
Close to full'acceptance.

Run 3493 Event 41075, October 23", 2015
75 cm
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Argon Liquido

e[S UN gas noble y por tanto tiene electro-negatividad O, de
forma que no absorbe 10s electrones producidos por el paso
de una particula

e Abundante (1% de la atmostera) y relativamente barato (1-2
euros/litro

oEs bastante denso 1.4 g/cm® de forma que asegura un
numero de interacciones de neutrinos razonablemente alto

e[| argon se hace liquido a 88 K




DUNE cryogenics system
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MicroBooNE cryogenics system

— MicroBooNE cryostat has a 150"
diameter and is 40 ft long and 6/17”
thick

— WIll be insulated with spray on
Polyurethane (16”) for a heat leak
of ~11 W/m?

— Will hold 170 t of LA, fiducial
volume of 60 t
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ProtoDUNE en el CERN

ProtoDUNE-SP

Foam Insulation
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£l sistema criogenico

o[ criostato de ProtoDUNE-SP es el mas grande jamas
construido: 855x790x/790 cma3.

o5 crucial entender la temperatura del argon liguido en todo el
criostato, pues esta no solo afecta la fisica (diferente velocidad
de deriva de |los electrones) si no también el correcto
funcionamiento del sistema criogénico, incluyendo la
homogeneidad vy pureza del argon liguido
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Anselmo Cervera Villanueva, IFIC (UV-CSIC)—Valencia

Temperature

Line 2

[K]

88.167
88.166
88.164
88.163
88.162
88.160
88.159
88.158
88.157
88.155
88.154
88.153
88.151
88.150
88.149
88.147
88.146
88.145
88.144
88.142

o

Temperature

Line 1

88.164
88.162
88.161
88.159
88.158
88.156
88.154
88.153
88.151
88.150
88.148
88.147
88.145
88.144
88.142
88.140
88.139
88.137
88.136
88.134

[K]

k |
Z

IFIC NEUTRINO SUMMER SCHOOL




Elevation from Bottom of Vessel [meters]
N W > b
N un w un RS wun un un

-
L

0.5

-

.

0 _
$7.93 <[ 88145 88.15 88.155 88.16 88.165 88.17 88.175 [N B> 88.2
LAr Temperature [K]

Figure 2. Liquid argon temperature as a function of height for two different locations in the cryostat
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