Why are we here?
DUNE?
LBNF?
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World-Class Facility supporting World-Class Experiment

Sanford Underground
Research Facility

Fermilab
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 The Deep Underground Neutrino Experiment will be a game-changing experiment for neutrino science,
potentially transforming our understanding of why the universe exists as it does.

 The Long-Baseline Neutrino Facility is the infrastructure necessary to send a powerful beam of neutrinos 800
miles through the earth, and measure them deep underground at South Dakota’s Sanford Underground Research
Facility.

« The DUNE/LBNF project will be the first internationally conceived, constructed, and operated mega-science
project hosted by the Department of Energy in the United States.




...minimum requirements are not met by the current LBNE project’s
CD-1 minimum scope. The long-baseline neutrino program plan has
undergone multiple significant transformations since the 2008 P5
report. Formulated as a primarily domestic experiment, the minimal
CD-1 configuration with a small, far detector on the surface has very
limited capabilities. A more ambitious long-baseline neutrino facility
has also been urged by the Snowmass community study and in
expressions of interest from physicists in other regions. To address
even the minimum requirements specified above, the expertise and
resources of the international neutrino community are needed. A
change in approach is therefore required. The activity should be
reformulated under the auspices of a new international
collaboration, as an internationally coordinated and internationally
funded program, with Fermilab as host. There should be
international participation in defining the program’s scope and
capabilities. The experiment should be designed, constructed, and
operated by the international collaboration. The goal should be to
achieve, and even exceed if physics eventually demands, the target
requirements through the broadest possible international
participation. — P5 Report, 2014, Charged by DOE and NSF

« Reformulate the long-baseline neutrino program as an inter-
nationally designed, coordinated, and funded program with
Fermilab as host.

Recommendation 12: In collaboration with international
partners, develop a coherent short- and long-baseline neu-
trino program hosted at Fermilab.

Et:;ldlng for Discovery
ategic Plan for U.s. part; I ics i
S cle Physics in the GIobalContext
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Fermilab as host is a deliberate part of the LBNF/DUNE model!
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https://www.usparticlephysics.org/wp-content/uploads/2018/03/FINAL_P5_Report_053014.pdf

LBNF/DUNE Program or Enterprise

Fermilab — Host Lab for Program

DUNE Project/Experiment/Int’l Collaboration

LBNF/DUNE-US Experiment Phase
Line-item 413.3b project with 5 subjprojects Operations
Subproject Name Subproject Conjponents and
Data analysis
LBNF DUNE-US
(Facilities) (Detectors)
. s
FSCF-EXC FS Excavation None Detector —— I I I I
FSCF-BSI FS Infrastructure None . N G —
Project Phase : e
FDC Cryogenics* FD1 & FD2 Detector Design -: i
NSCF+B NSCF + Beamline* None i Fabrication ——
Installation = TN
ND Cryogenics ND C o I*I —n
ommissioning + +
===2l +

* Includes international contributions to the LBNF facilities
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DOE Project Scope - Delivered at Two Sites through Five Subprojects

Far Site — SURF in Lead, SD Near Site — FNAL in Batavia, IL
Facility/Infrastructure and Far Detectors Facility/Infrastructure, Neutrino Beamline,

and Near Detectors

Sanford
Underground
Research
Facility oz

Fermilab

\

Three subprojects \ Two subprojects

Y Y

« FSCF-EXC — Far Site Excavation « NSCF+B — Near Site Conventional Facilities +
« FSCF-BSI — Far Site Building & Site Infrastructure Beamline
B FDC - Far Detectors and Cryogenic Infrastructure * ND — Near Detectors
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Far Detectors & Cryogenics
Infrastructure

Jolie Macier
FDC PM
27 September 2023
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The LBNF/DUNE Far Detector & Cryogenics

team is planning to start work in the
completed LBNF caverns in fall 2024!

63.3’ W, 623.3L,35.5'H
“ ' Central Utility Cavern

South Drift

Ross Shaft
to surface

West Drift

65’ W, 521.5°L,91.3’H
N/S Cavern
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LONG-BASELINE
NEUTRINO FACILITY

Far site underground location
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Laboratory Director
L Merminga

Technical Advisor

LBNF/DUNE-US
C Mossey

[
Deputy Director for Operations
S Tingey

Deputy Project Director
for Far Detectors

Infrastructure Svs
Human Resources
Information Tech

ES&H Security & ER Mgmt

Communication 7

Finance & Procurement

|
FNAL DUNE Coordination Office
S Brice

South Dakota Services
J Pygott, Head
P Weber, Project Manager
T Kapust, Administrative Assistant

F Cavanna
P Shanahan

S Rajagopalan 131.FDC |
M Nessi = = "
Joint Project Office Matrixed Management
FDC Dedicated Resources
. L Mickelson, Human Resources
Project Manager 1= Project Controls  CBurk, Lead K Lutz, Human Resources
for Far Detectors and Cryogenics _ | D Moore T Shipman, Information Technology
131.FDC.01 | B Wolfe M Bunkowske, Information Technology (NTT)
1 Macier | J Kramer
|
: Joint Project Office
: ESH Risk Management
= Legal Financial Management
Procurement Review Office
Quality Assurance Human Resources
[ I I [ 1
Technical Coordination FD1 & FD2 Cryogenics CD Readiness Integration & Configuration Control &
FD1, E James Deputy Project Mgr Deputy Project Mgr Deputy Project Mgr Installation Systems Engineering
FD2, S Kettell, BNL 1 Bishop D Montanari M Verzocchi (J Macier) Megr, J Fowler, Duke Univ
T I
T T T
Consortia CAMs Cryogenics | Facility Support & | | Electrical Engineering ‘
: Services | T Shaw
.ﬂ. ) CRP FD1 APA RU/CRP D Montanari | M Pfaff : Kiecharicall o
CTouramamf, Univ Liverpool” D Duchesneau, B Rebel, UnivWI M Worcester, BNL | Young | S Whiteaker | echanical Integration
J Evans, Univ Manchester 4 IN2P3A M Adamowski | o Elactiicians b M Zhao, BNL
S Vlachos, CERN A S Tufanli, CERN A ED1/FD2 HV FD2 BDE l 1 ! " ! K Zeug, UW
M Delaney [ o Mechanical Techs | | 8/
B Yu, BNL C-J Lin, LBNL M Graf | o Cabling Techs | J Freitag
HY TPC Elect L S Magill, ANL V Tishchenko, BNL MR glac:)azia P Ir‘ ________ | o Transport & Crew : Nslg::t,“ir\:L
; . P— oubni _—
F P'e;“)’,pag:\‘l’i iERN C':; f,h"i:m‘ FD1TPC Elect FD1/FD2 DAQ NG : . SRlssmg !
u, -J LIn, o e Surve
C-J Lin, LBNL W Ketchum ! Y : Compliance
I e
ED1/FD2 PDS FD1/FD2 DA » FD1/FD2 PDS | Logistics Ll o Belt'ramello, CERN
E Segreto, UNICAMPA G Lehmann, CERNA D Warner, Colorado State Univ | L Jakubec M Zlmt_:ru, CERN
D Warner, Colorado State UnivA AThea, CERN A P Shanahan = — e — : S Thompson G Buccino, CERN
F Terranova, INFN A A Kaboth, RHULA |
|
|

TDE

D Auriero, IN2P32
T Hasegawa, KEK”

J Freeman
P Ding

Calibration/Cryogenic
Instrumentation
J Maneira, LIPA
S Gollapinni, LANLA
A Cervera, Valencia &

Risk
Quality Control
Networking

J Asadi, UT-Arlington
V Tishchenko, BNL
B King
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A Consortia Lead
A Technical Lead
Secondary Position
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Cavern Outfitting and
Cryostat Installation
(J Macier)

FD Installation
J Stewart, BNL
B Miller

Installation (Future)

 Managers
e Mechanical Techs

ProtoDUNE




Laboratery Director

L Berminga
Degut Director for Operations AL DUMNE Cuu:;rdlnatmn Ciffice
LEMF/DUME-LIS ! . pe
& Tingey 5 Brice
C Mossey ‘
ESEH . Sputh Dakota Services
Security & ER
Infrastructure Svs c:r'":nunﬂ:?f:“ 1 Pygott, Head
Deputy Froject Director Tl;ma“;fm#rci: Fimance & Procurement PNeber, F_rtfiEEt ’_‘da"a'g'_er
Technical Adwisor for Far Detectors | _nrormatian Tec Tkapust, Mm'n':'“a""& Assistant
5 Rajagopalan 131.FDC ,
I Medsi .
Joint Project Office ' Matrived Management
FOC Dedicated Resgurces
) L Mickelson, Human Resgunies
Project Manager - Project Controls € Burk, Lead K Lutz, Human Resources
for Far Detectors and Cryogenics | D Moore T Shipman, Information Techrology
131.FDC.01 i B Wolfe M Bunkowske, Information Technology (NTTh

| Maciar { J Eramer

- Joint Project Office

: ESH Risk Management

= Legal Fimancial Management

Procurement Review Office
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Technical Coordination FDL & FDX Crgogenics CD Readines Integration & Configuration Contned &
FD1, E James Dweputy Project Mgr Deputy Project Mgr Deputy Praject Mgr Installation Systems Engineering
FD2, 5 Kettell, BMNL 1 Bishop O BMantanari kA Verzocchi [} Macier) Mgr, | Fowler, Duke Liniv
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Project executes Project Scope while Mission Support Divisions provide services

« DUNE Coordination Office

| DUNE Host L
. . ab
- Interface with Collaboration Vol 2: Mission o 12N
_ 10n Support
. . Jon Bakken, steve V— 25 May 2023
« Communications | e e e e o,
Executive S“mmary » Patrick Weber e
S : iy 2T R
i CO m m u n I ty I n te raC tl O n S & e n g a g e m e nt Support for LBNE/DUNE. Ahdetal'led Lreade;,Ties ;zs@::;:”"e"‘s of far (Lead) sjte Mission

€ach chapter of this document

* Environment, Safety & Health

- Addresses SME support for IH, Laser Safety, Rad Protection,
Regulated Waste

- Occupational Medicine
- Training
- Operational Readiness Clearance

 South Dakota Services

- Office leases & Housing Coordination
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Project executes Project Scope while Mission Support Divisions provide services

Human Resources

- Support hiring of 100+ persons to support FDC activities; Optimize processes

to enable Project activities to proceed; Support
retention of staff

Information Technology

- Networking, authentication, computing services,
database services, applications, support services

Security & Emergency Management
- Site Access & Visa support

Infrastructure Services

- Facility maintenance following completion of conventional

facilities scope

AY $25.0M
AY $20.0M
AY $15.0M
AY $10.0M

AY $5.0M //

AY $0.0M
Fy23 Fr24

=

FY25 FY26 Fy27 Fy28 FY29 FY30 FY31 FY32 FY33 FY34 FY35 FY36 FY37

" Information Technology

I Facilities and Property Plan

W Security and Emergency Management

B Emnvironment, Safety, and Health
SDSDHousing/Space

B Human Resources

W Communications

Thank you for assessing the Far Site Project & Operational needs!
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LBNF/DUNE-US Far Site Schedule

Category a1 m"nm o @ m"”m o4 a c:"“o: o4 o a:nsm o4 a1 c:"“r.: o4 o m""m ot Qa3 u"’m o4 a:"”c
o ] e o e Scone
T N e 8 o
@ ot Goarn Complce Besoniiasdin —
- s o e . —
Excavation subproject 2 i g 1 oy B
creates the underground I e S e
cavern space, installs o e i [ i
cranes, wall supports &
ceiling anchors for
cryogenics mezzanine
Buildings & Site
Infrastructure subproject
installs all house e
services: electrical, @i cos- st ool |
ventilation, ’""“"“’;":::":;MMM
architectural, chilled j [ ——
water, fire protection wan
AP 051 b of North Chvarm o PO
FDC subproject installs - am"m.m
cryostats, detectors & crropmrics vecat cuc [
cryogenics; LAr filling “”“““'"ﬁ_
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FDC Scope Overview

« Construct cryostats (CERN contribution)

« Design, build & install two detectors
(Time Projection Chambers), split
between US and nonUS

 Install cryogenics systems
(subcontracted & contributions)

* Provide services (logistics, rigging, survey, material handling) to support
all installation activities

« Have completed full-scale prototyping of all elements: cryostat,

cryogenics, detector & installation processes Far Site Integration & Installation Team

- Planning for movement of all material (steel, detector components | ° Lead-based: 80, including FNAL staff +

through Ross Shaft); all elements modular for transport i‘;'gcontracmrs starting in 2024, up to
« Small team to be retained for DUNE Experimental Visiting: 20/year, FNAL Staff +

Operations following installation subcontractors + visitors (other

national lab & universities) starting at
AUP (Authorization for Use &

14
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DUNE Far Detectors Production Schedule Schedule

Cat Fy 22 FY 23 FY 24 FY 25 FY 26 FY 27 FY 28 FY 29
ategory Q1 Q2 03 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2. Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3
Milestone @ FD1 PRR complete

4 Common FD1/FD2 PRR complete (DAQ,CI)
7 @ FD2 PRR complete
it Start FD1 installation in cryostat @
Start FD2 installation in cryostat’
FD1 TCO closed

Charged
particle —— |

Neutrino

FD2 TCO closed ¢
FD1 Production N cryo instrumentation production
I S P C cold electronics production o
. APAproduction (Daresbury) |
I N S module production Milestone . 4 ‘
N CPA production Detector Fabrication [N
IR Apa production (chicago)
f [ Field cage production
_TPC warm electronics production
T eDs warm electronics production
A 0AQ production
o) T ' |FD2 Production DS production [
Electrons By I <|d cace production
Cathode production [
- E field 80E production I
TDE production [
Top CRP production [N
CRP anode PCB production [

Bottom CRP production [
DAQ production I

YT ws

Interaction
with argon
nucleus

bttt

ot
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Cryostats (2) are an in-kind contribution from CERN (material + installation)
* First activity after AUP in October 2024

* Two phases: 1-warm (steel structure, left) and 2 - cold (insulation, bottom left)
* 50 persons per phase; including 30 staff

* Phase 1: mostly subcontractors (US) + non-US CERN visitors

* Phase 2: all non-US subcontractors + non-US CERN visitors

* NOTE: phase 1 and Phase 2 overlap, starting in mid-2025 with work occurring in
both North and South Caverns.

Cryostat Installation
NN : =B\
IR il SO

6 stories tall (65')
2 basketball courts long (200")

16 Workshop
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Cryostats status : Warm structure components in construction

3 layers in z
out of 39

e

O 7 rA:~ B — "' .00‘
Raw beams cryostat #1 @ steel
structure manufacturer site

il T

3 layers in z
out of 39
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Prototyping — ProtoDUNE NP04 & NP02 at CERN Neutrino Platform

Anode Plane Assemblies (APA) in ProtoDUNE NPO4 (left, below);
Integrated APA in NPO4 cold box (right, below)

Full-scale detector R ——
components )8

Cryogenics system
Installation processes

Integrated teams
accomplishing work

1/20™ scale cryostats

. S
27 Sept 2023 Far Detectors & Cryogenics - Mission Support Workshop




21

27 Sept 2023

Far Detect

LBNF/UVE



N
& - C a ¢
b — A i
) 7
A2 ’
- N 7.5 /| - = < )
==, ;i -
<~——ﬂ§\—'—‘& 7z N
N e, %
y T 2
i - ——
2 P y
&N .
| - 2
| ,
B
: 5







24

LBNF excavation at Sanford Lab on schedule for June
2024 completion

By Wendy Pitlick Black Hills Pioneer May 13,2023 %0

A drill and mucker are seen excavating for the Deep Underground Neutrino Experiment at the 4850 Level at SURF. Photo by
Matthew Kapust, Sanford Underground Research Facility

Matthew Kapust

LEAD — The world is coming to Lead and anxiously awaiting the excavation and outfitting of the Long
Baseline Neutrino Facility that will house the Deep Underground Neutrino Experiment

On Wednesday, representatives from Fermilab, along with scientists and engineers involved with building
DUNE and officials from the Sanford Underground Research Facility hosted a community information
meeting to provide updates about progress for the massive facility and experiment, and answer any
questions. Lead residents and interested stakeholders filled the conference room at the Sanford Lab
Homestake Visitor's Center

“The world is coming to Lead,” Fermilab’s Jolie Macier, who is involved with building the DUNE
experiment, told the residents as she explained the global involvement for DUNE that includes 1,300
collaborators from 33 countries and CERN, and 200 institutions. DUNE is being hailed as the largest
neutrino experiment in the world.

.
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Far Detector Partners
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Detector components are
installed inside the

cryostats

CALCI

FD1, FD2

High Voltage
FD1, FD2

Photon Detection

FD1, FD2

Electronics
FD2-T

Charge Readout
Planes - FD2

=
=¥ =

Data Acquisition
FD1, FD2, ND

—I—-

* 1300+ collaborators

204 institutions in 33
countries + CERN

» Expect 40 scientists / month

starting mid-2026 (US/nonUS)



= T
= A 4 L 1y

LT BENGI T Ear

B:

Fiad

u
]
)

LBNF/ U0

Far Detectors & Cryogenics - Mission Support Workshop

27 Sept 2023

26




Installation Prototyping — Ash River, Minnesota

* Prototyping set-up at NOVA far detector
 Full-scale testing

 Participation from across consortia
and installation planning teams

* Identify lessons learned

 Informs procedures and labor
estimates

Full-height (12 meter) prototyping at Ash
River, Minn (NOVA Far Detector)

27
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Building a Team to Install Detectors

» Key skills: material handling, work
planning, mechanical acumen

 Hiring starts in late 2025

 Build the world’s largest neutrino
detector - one mile underground

» Work side-by-side with engineers,
physicists from around the world

* Four-year installation process

m-mmi |

Increase to 80 staff persons
Work from heights (more than 50 feet)

Modular components
Operate forklifts, scissor lifts, pallet jacks
Team of technicians support cryostat & detector installation

28
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......

IR Internal Cryogenics #2

* Cryogenics work starts in mid-2026 ) —_—
(Average 26 persons per month, T
peaking at 60 in mid-2027)

* Subcontractors (US) + non-US
experts

* Filling of cryostats is the final LBNF

Project activity ryogenics - Mission Support Workshop LBNFI[).LX\ =



Coordinating with Partners at the Far Site

 LBNF/DUNE-US FS subprojects FSCF/EXC & FSCF/BSI

- Requirements/interfaces

- Co-working period
« Mission Support / DUNE Coordination Office / South Dakota

Services

« SDSTA

« Joint Coordination
Team

Category V22 BE) w2 P25 Y26 BEd B ) ‘
o @ ] w o @ o e o @ o e o @ o e o @ o e o @ o e o @ o o a @
FSCF-EXC North Cavern Excavation cope
Excavation |
[ INorth Cavern Concrete Inverts Comcrate Inverts =]
@ orh Cavern compiete ’l;nelfrc\‘obiﬁzalmn =
ceptral Utiity Cavern Excavation o =
[ 1| central utilty Cavern Concrete Inverts Detector ]
Potential Delay [ |
I S south Cavern Excavation Milestone *
South Cavern Concrete Inverts Critical Path 4
[ Ross Brow éxcavation Near Critical Path
[T hemalningorft Conerete nverts
[ oemobe Norfh Cavern excavation equipment
[Wloerobe Guc excavation equipment
(Wl oeriobe Soutn Cavern excavation equipment
[ o move concrete cquipment
: AUP: FSCFEXC Complete (current)
. Potential Delays
@ 1P Fscrpxc complete (projected)
Crane/Hoist Award f
|Crane/Hoist Fabrication
[North Cavern Crane/Hoists Installation
|South Cavern Crane/Hoists Installation
FSCF-BSI - 'rocurement and Long Lead Purchases
@ Fscresi sp - C02/3 - Esans Approval
@ Limited Noti (for mobe)
(stert undlfground)
s construction scope
Frorth Cavern 851
[ south cavern esi
@ AUP: 851 handoff of North flavern to FDC
FDC Cryostat #1 Setull & Install
Cryostat 2 Setup & Instal
Cryogenies Install CUC
Detector nstall [0 ]
Detector mstat o2 [N

Any activities agreed to
under this MO
agreements devel, . activities agreed
regulations, and sgheesees sl his MOU will e s .&:‘:h"ﬁv this MOU, or
Agreement (PDA) betw Which each party is subject, s wel] "Pplicable Lows,
South Dakota, and SDSTA. 07 Homesiake Mining Company of Cat P"“'.L’ g
S IA. Oria, the State of

—— hdrage

Technology Authority

Mife Headley
Exccutive Director
South Dakota Science

Nigel Lockyer
Laboratory Director Dte
Femmi Rescarch Alliance, L1 ¢

MEMORANDUM OF UNDERSTANDING
BETWEEN
SOUTH DAKOTA scu 4
SCIENCE AND TECHN,
B OLOGY A UTHORITY
AND
FERM1 RESEARCH ALLIANCE, LLC

This Memorandum o

; f Undentandiog (Mo -
Science and Technol; g ("MOU") is entered jny
Rescarch Facility (‘S‘L‘,{ Authority (“SDSTA™), as opezator c‘;:z and between the South Dakota
Fermi Researct Alhmc:a}"‘" Cooperative Agreement (- ors Uderground

- > ("FRA"), as 3 umber
‘ory ( ") (refermed to herein. e OF Of the Ferm N; Ppver——

B - bereinafter Fmagnh ational Accelerator
Eoergy ("DOE™) Contract Numpey DE ACO2-07CH 1 1erUes") uader US. Departmen of

A. Purpase and Vision

The partncrshi
P between SDSTA and d
] s FRAnwullom:ﬂnecm
F.xwpmnm (LamNF fl')nt g ::r Long Baseline Neutrino Faciliy ly and l;: mmpommuzmxm e
o it hot)l .hys the rwndm_m for SURF as an mumumuu“,mg At
under; : g 3 world-leading mulnd;mplm.y science pm:mn fi ﬂ::
for decades

This document is a non-bindj recment MmeDS‘IAMdF‘RA No lan, n this MOU
ing agi Buage
shall be construcd to 5 0dify any language ir CXisting or future Agreements, including

B. Scope and Applicability

This MOU relates 1o
interests of the oy | LBNF/DUNE-related activ

Far Detectors & Cryogenics - Mission Support Workshop
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Key FDC Assumptions (i) oS o _*/ﬁ »
LS sy #R0Ss campus
‘ (enlarged below)
T i

Contributions to LBNF are documented in Project
Planning Documents; DUNE deliverables are delineated
In the DUNE MOU Annexes

Installation activities take place in Lead, SD, at Sanford
Underground Research Facility (SURF)

SURF’s Ross Shaft is available for LBNF/DUNE-US
Project use; Yates Shaft is for emergency secondary
egress

At SURF, FDC activities (surface & underground) occur
iIn DOE-leased space, adhering to Fermilab ESH ™
governance (10 CFR 851) and SURF access rules y | ’\\ Ross Head

Underground activities occur in the LBNF campus at
4850 and 4910 levels, beginning first in the North
Detector Cavern. There will be a period of concurrent
work at SURF with FSCF/Buildings & Site Infrastructure

Argon
Receiving
Station

31
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Key FDC Assumptions (i)

* There is insufficient laydown space at the SURF site; FDC provides its own SD regional storage

« Shift work is optimized to support partners & compliance with underground headcount limits.
SDSTA refuge chamber will be expanded to support 250 persons

 FDC access at SURF must comply with the requirements of their Risk Transfer Protocol including
Insurance

 FDC costs include power & Ross Shaft hoisting

« Maintenance of conventional facilities is the
responsibility of Infrastructure Service Division, based
on the FSCF/BSI Transition to Operations

« DUNE Coordination Office & SDSD facilitate host lab &
services to FDC

 LBNF/DUNE-US Project Assumptions document
summarizes project-level assumptions

32
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FDC Installation Schedule

FDC underground work
in SD begins with warm
cryostat (CERN IKC)
installation

Storage supports
delivery of cryostat
components prior to
start of underground
work

FDC activities continue
on surface and
underground as
FSCF/BSI is completed

Detector installation
activities supported by
FD1/FD2 consortia

Category

FDC Milestones

FY 24 FY 25 FY 26 FY 27 FY 28 FY 29 FY 30 FY 31
03 04 Q1 02 03 04 01 02 03 G4 Q1 02 @3 04 01 02 03 04 Q1 02 O3 04 a1 02 @3 04 01 a2
@ Authorization for use and possession of underground areas (AUP)
@ B5I to FDC transition in the North Cavern and start of FDC work Milestone Legend &
i In Kind Contributions [
4 BSl to FDC transition in the South Cavern Mechanical —
’Start of FDC work in the South Cavern Detector I
Cryostat |
. Detector #1 ready for installation Cryogenics [

Detector #2 ready for installation
Start physics with Detector #1‘

Start physics with Detector #2‘

FD1

T warm structure of cryostat #1
I Mechanical infrastructure in the North Cavern

_Cold insulation of cryostat #1

[ installation of detector #1 components on top of cryostat

_Installatiun of detector #1 components inside the cryostat

Closure of the TCO[ |

Cooling and filling of cryostat #1_

FD2

_Warm structure of cryostat #2
D Mechanical infrastructure in the South Cavern
[T cold insulation of cryostat #2

Installation of detector #2 companents on top of cryostat [

Installation of detector #2 components inside the cryostat_
Closure of the TCO of detector #2 |

Cooling and filling of cryostat +2

Cryogenics

_ Nitrogen System
I 2 con Distribution and Vents
_Argon Condensers System / Purification / Regeneration #1
-Argon Receving
Argon Condensers System / Purification / Regeneration #2 [ NRNREE

Main LAr Pumps #1 [l
Main LAr Pumps #2 .

33
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FDC SD Resources

140

120

100

80

—e—PN —e=FD]1 —e—=FD2 —=CRYO =—o—|&| -—e—=CRYO SUBC =—e=CRYOSTAT
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How to accomplish all of this?

« Hiring underway with strong engagement from Fermilab HR
- Job descriptions, on-boarding program and training plans developed

« Building the team through multiple outreach channels

FDC

Deputy Project Director LBNF/DUNE-US ESH Manager

* Domestic Extended Assignment Policy | oceeaveson - Miessi

Project Manager Safety Coordinators

J Macier
120 |
l N l |
Services Manager, M Pfaff - ; Installation Manager Lead Engineering Manager
100 ———rv-v--- | AR ] ] R
Deputy, S Whiteaker }> Aetvity Ceotdinators % <} M Gemelli (future) ‘ J Fowler
[ [
80 I [ [ [ I ] [ |
Logistics Mgr Lead Lead Mech Trade Transport Rigging < L ; .
L lakubec Electrician Technician Crew Lead Group Leader Survey Lead Task Leaders Installation Managers Electrical Engineer
[
60 L Logistics L Biecidletans| M Mech Trade Day Shift Rigging L Survevor Consortia, Contractors Day Shift Mechanical
Lead Technician Crew —  Day Shift v (Cryogenics, Cryostats, |  Lead Technician Engineer
40 S Thompson ; Crew 1&1, ...) Technician Crew § Pinguikar
|| Networ Night Shift - : 1 to be filled
L Logistics Technician L] Lead Rigging Night Shift
Igl kl o || Night shift - Lead Technician ——
20 Clerks Lead Technician Crew
— Cabling Techs Crew | | O Beltramello, CERN
Weekend Shift M Zimbru, CERN
0 P Lead Technician G Buccino, CERN
5 ~ < ~ < ~ < ~ < ~ < ~ Rigging L
e Weekend Shift Technician Crew
] = Lead L Installation
g Crew || Welders Scheduler
FY BeginFY 24 FY 25 FY 26 FY 27 FY 28 FY 29 ;
L Designer
e FDC e Mission Support to be filled
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Jobs to support Installation activities in South Dakota

« Engineering Office
- Electrical Engineer

- Designer
- Installation Scheduler/Work Planner P .

 Services

- Logistics Clerks
- Electrician

* |nstallation

- Installation Manager Deputies
- Mechanical Technicians

- Mechanical Senior Technicians
- Electronics Technicians

- ESH Specialists
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Thank youl
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Site Orientation — Underground (~2029)

Far Detector 2
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