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Workshop Fundamentals

» Goals : To learn the VD FC module assembly and
QC procedure and to decide on the assembly table
height

» Tasks to complete in the workshop

1. Understand the scope and the tasks involved in FC
assembly and the module QC

2. Hands-on training of the module assembly procedure
and complete the procedure documentation

3. Exercise the module QC procedure, exercise

recording them into the QC iPADs and complete the
QC procedure documentation
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HEP and the Standard Model
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Neutrino fundamentals - 1

» Postulated in 1930 to explain the nuclear 3-decay
and detected experimentally in 1956 (1995 Nobel)

» Fundamental particles of matter in the current
Standard Model of Particle Physics
— Makes up a quarter of the whole particle table in TSM as
massless particles

— Have three flavors — electron (v, — 2002 Nobel), muon
(v, —1988 Nobel) , and tau (v.) types

— Charge neutral and only interact via the weak force =» do
not interact often in matter
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Neutrino fundamentals - 2
» Large numbers of low E neutrinos (v,) produced in
the Sun (2002 Nobel) and in reactors
— =» 65x10° v, /s/cm? (FFT: how many passes throughout
your body/sec?)

* Neutrino flavor oscillation (change their flavors in
flight!) discovered & confirmed throughout late 1990
and early 2000 (2015 Nobel)

— Happens because flavor and mass eigenstates differ
(oscillation probability depenc

enton L/E,)

P(vﬂ > ve): sin’® 20sin?

\

1.27Am°L

EV

J

— Neutrinos have mass! = SM in BIG trouble!
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The Next Big Thing - DUNE Experiment

o Stands for Deep Under Ground Neutrino Experiment
+ $3.5B US flagship long baseline (1300km) {1 experiment

— 1500m underground in an old South Dakota gold inwe

B
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Yes, you are right,
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i That Sturgis is right next door!

‘completed on Jan. 25, 2024
Experiment infra work ongoing




Recent Photos from SURF

Eorhs 2002 Ol
] A

Cryostat parts are arrivinglé
Total weight > 250

Lton§

=

»

NPORE

R urnes )
\ Belgium
Nlnr::;png g‘ 4
A Parts i
N .
el
oyt \\‘ N s
DK S ’ N . St 8 A
BINESITA “ { P Fance (. ¢ A
-~ 3 Ounwnﬁ Montreal 5 LIV Vil =T
o b 1 L L
N \ - MR N eoma ; Croatia~ -5
Morsellle
)

MICH 0AN ) Tmf,".'.n_.' i o ’ N *
‘ /‘ ey \ R, Italy L AN

NA OBos% - {
20 ’ Barcglona @Rome !

e Lo
Cuv.gm.u o a3
Madeid

Ponuga_l 2

NI RATH A £T M
xS @ PINN 9
. BA Mow York 4 S y-renjen e
- States IEANA : Wnsh&ngb:\n Lisbon Spain A
KANSAS 4 . Algiers Tunis o
AT S <
o o= i) el
iy | Tunisia enmndye
Daflas \
o Morocco -~ u
' \
n Antonio® “m,:
Algeria
{ | .
Montertey { Y Libya
¢ Western
xico = Sahara
Havenn .
- \ -
o - ; S
% ot 5
= b e




The Next Big Thing - DUNE Experlment

 Stands for Deep Underground Neutrino Experiment (\ :

+ $3.5B US flagship long baseline (1300km) 4 experiment
— 1500m underground in an old South Dakota gold mine

Needs a very high intensity proton beams (1.2MW -
2.4MW!)

— Result in a large number of v for precision measurements
— Great potential for Dark Matter search and other BSM phys.

Large mass (~70kt! total) LArTPC Far Detectors at SURF
Powerful near detector complex to control systematics

Was born March 2015!
— Combination of LBNE (US) and LBNO (EU)

>1500 collaborators from >209 institutes in >36 countries
+ CERN
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Anatomy of DUNE

LBNF v Beam
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LBNF Far Detector Site, SURF b i
1500m underground
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The Map of the DUNE Experiment

NEUTRIND

(\

>1400 collaborators.

>209 institutions v :
>36 countries + CERN https://www. dunesmence org/about-the-collaboration/



https://www.dunescience.org/about-the-collaboration/
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Images in DUNE LAr-TPC Prototypes

Throughgoing u Electromagnetic shower + two muon decays

Run 1256 Event 21 02.10.2019, 16:27:29 GMT + 426922088 ns

30C
Channel No

Multiple hadronic interactions in a shower

Run 4696, Ev 103: Run 1266 Event 5 03.10.2019, 15:30:14 GMT + 398187584 ns

2 EM showers and a pion interaction

Sample No
w
°
8

o
=
8

P = 1010 mbd

1,600 1,700 1,800 1,900
Channel No 1 5
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Latest news on DUNE

DUNE far detector cavern excavation completed Jan.
25 and the steel parts for FD cryostat getting delivered
to SURF

ProtoDUNE HD beam data taking completed
yesterday

LAr to be transferred from HD to VD along with some
additional LAr for ProtoDUNE beam run spring 2025
FD site infrastructure construction on going!

FD2 VD installation to go first in 2026 before the HD
Expect significant overlap in VD and HD parts
production and a few months on installation work
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HVS Consortium Scope - FD1-HD TPC

Design, fabricate, test and assemble:

100 CPA resistive panels forming two cathode arrays (1400m?)
100 top + 100 bottom field cage modules, 48 End Wall field cage modules (1728m?)
2 sets of HV power supplies, cables, ripple filters, and feedthroughs

Digitizers for HVPS and ground plane monitoring
Cameras for HV monitoring

wzl

Parts prep: 2026
late 2027
Installation: 2028
— 2029 @SURF

Compared to
ProtoDUNE HD:
CPA: 33x
T/B FC: 17x
EW FC: 4x

DUNE VC FC Module Assembly



HVS Consortium Scope - FD2-VD TPC

* Design, fabricate, test and assemble:
- 80 Full Unit Cathode Planes (780m?) with embedded PD
- 192 field cage modules — 160 Long Wall and 32 End Wall modules (~1781m?)
- One set of HV power supply, cable, ripple filter, and feedthrough
- Digitizers for HVPS and current monitoring
- Cameras for HV monitoring

HVFC
Column

, Parts prep: Mid 2025 — late 2026
DUNE VC FC Module Assembly Installation: thru 2027 @SURF



DUNE Detector and Facility Timeline

Category

Fy 18 Fy 19 Fy 20

03 04 01 02 03 04 01 OF O3 04 01 02 O3 04 01 O O3 04 01 02 03 04 01 O O3 04 01 G2 03 04 01 O O3 04 01 02 03 04 01 O O3 04 01 02 03 04 01 OF OF 04 01 02 03 04 01 O 03 02 01

Fr 21

Fy 22 F¥ 23 Fy 22

Fy 25 Fy 26 Fr 27 FY 28 Fy 20 FY 30 Fr 31 FyY 32

Y3

CD Milestone

@ FsCFEXC CD 2/3
& co-1RR
@ rscrBsicD 23

FSCF EXC

Cavern & Drift Excavation
*AUP: North and South Cavern

FSCF BSI

Building & Site Infrastructure [ IR

FDC

Cryostat VD Set-up ang

Cryostat HD Se

Far Detector HD Components - Design and Fabrication
Far Detector Compaonents VD - Design and Fabrication
Installation
.South cavern handoff from B3I to FDC
-up and Installation

North cavern handpff from BSI to FDC’
Central utility cayern handoff from BSI to FDC’

Cryogenics Install cuc IR

Detector Install VD
Detector Install HD
Install and commission LAr Pumps VD[]
Purge and Fill Cryostat VDL |

Commission Detector VD

Purge, Cooldown and Fill Cryostat HD[T D T ]
Start of Science with VD Detector €9
Start of Science with HD Detector 4

NSCF+B

] Horn Power Supply - Design/ Fab/ Assemble

Primary Beam & Extraction Enclosure Construction and Beam |

.CF Preliminary & Final Design Compl
Near Detector Comp
Horn Prototype Testing/ Horn A, B

Target Complex Const

Absorber Complex and Decay Region Co

rte
@ Ns Conventional Facilities - Funding Start Constraint
lex Construction [ I I
€ Fab/Assemble [
uction & Beam Install [
hstall (incl Long Shutdown) I
pstruction and Beam Install [ —
Beam Checkout I
Beam Checkout Complete (NS KPPs Met) €

ND

Legend
DOE & NonDOE Task
DOE Task

Milestone

Procure, Fab, Test and D

Mear Detector Preliminany & Final Design
Mear Detector Prototyping
eliver Mear Detector Components
Near Detector Installation

LBNF-DUNE Summary Schedule s
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Sapshot Dete: & 1/ 2008 Crested in OnePoger Express
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DUNE Far Detector Timeline

« VD Installation goes first
VD Timeline

Q4/26: VD Cryostat Installation Complete

Now — Q2/26 : VD Detector component production
Q4/26 — Q2/27 : VD Detector installation

Q3/27 : VD LAr pump and other cryo-infra installation
Q1/28 — Q4/28 : VD LAr purge, cooldown and fill
Q1/29: VD Commissioning

Q2/29 : VD Start of science

e HD Timeline

Q3/27 : HD Cryostat Installation Complete

Now — Q4/27: HD Detector component production
Q2/27 — Q1/29 : HD Detector installation

Q2/29 : HD LAr pump and other cryo-infra installation
Q3/29 — Q4/30 : HD LAr purge, cooldown and fill
Q1/31: HD Commissioning

Q2/31 : HD Start of science

Nov. 2, 2024 DUNE VC FC Module Assembly
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What do we need to do today?
Exercise, learn and familiarize the VD FC module assembly
and QC procedure
Complete the documentation for the assembly procedure

Train and familiarize yourself to the different types of parts,
including all hardware and tools

Exercise both laying down on the creeper and sitting on a chair
for the assembly and clearly understand the advantages and
disadvantages of the two heights of the assembly tables

Prepare for production readiness review (PRR) for both HD and
VD parts production = late 2024 for HD (led by UMN) and
early 2025 for VD (UTA only)
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Group’s 3E Motto

Demand Yourself Excellence!

Demand Each Other Excellence!

Help Each Other Become Excellent!
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