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LBNF/DUNE Summary Schedule

category

FY18 Fv19 | FY20 | Fval 22 | F23 FY24 FY 25 FY 26 FY27 FY 28 29 | F30 FY31 Y32
Q3 04 01/02/ 03 Q¢ Q102 03/ Q4 0102 0304 01/ Q2 Q3 Q4 Q1 02 03/ Q4 01/ 02/ @3/04 Q102 03 Q¢ Q1 0203 03 01/Q2 03/ 04 Q1 Q2 Q3 Q4 01 0203 Q4 01102/ 03 Q4 Q1 Q2 Q3 Q8 Qi Q2 03] Q4

CD Milestone

@ FSCFEXCCD 2/3
@ CD-1RR
@ Fscrasi cD 2/4

FSCF EXC

Cavern & Drift Excavation
@ AUP: North and South Cavern

FSCF BSI

[ suilding & Site Infrastructure

FDC

Far Detector HD Components - Design and Fabrication
[ |Far Detector Components VD - Design and Fabrication
@ south cavern handoff from BSI to FDC
Cryostat VD Set-upjand Installation’ J
Detector InstallvD| |
Install and commission LAr Pumps VD [l
Purge, Cooldown and Fill Cryostat vO [
Commission Detector VD[ |
Start of Science @

Central utility cavern handpff from BSI to FOC®
Criyogenics Install CUC IR
North cavern ha from BSI to FOC @
Cryostat HD Set-up and Installation ]

Detector Install HD[ ]
Purge, Cooldown and Fill Cryostat HD to 30% - KPP met [N

NSCF+B

[ ' |Beamline Design
Horn Power Supply - Design/ Fab/ Assemble

@ CF preliminary & Final Design Complete
NS Conventional Facilities - Funding btart Constraint €
Hom prototype Testing/ Hor , 8, CFabjassembie
Near Detector Complex Construction [N
Target Complex Cnstruction & Beam Install I
Primary Beam & Extraction Enclosure Construction and Beam Install (incl Long Shutdown)
Absorber Complex and Decay Regjon Construction and Beam Install I
Beam Checkout [

ND

|
' Beam Checkout Complete (NS KPPs Met) @
ﬁmwn Spectrometer Design

Procure, Fab anfl Assembly of Common Cryo Threshold [
rocure, Fab, Testing and Deliver PRISM [
DOE Task , Procure, Fab, Testing and Deliver - Muon Spectrometer [
;°: :o"‘:‘w‘ - L’ Prism, oetectodl and Cryo Threshold Installation and Checkout (Threshold Scope) I

Task Type

| Near Detector Objective Scope Complete (KPPs Met) 4
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Update

Far Detector Schedule

Far Detector Summary Schedule

Category

FY2s FY26 FY27 Fr2s Fy29 FY 30
Q3 Q4 Q1 Q2 Q3 Qs Q1 Q2 Q3 Q4 Q1 Q2 Q3 Qs Q1 Q2 Q3 Q4 Q1 Q2

Qs Qi1 Q2

FDC Milestones

’BSI to FDC transition in the South Cavern and start of FDC work
.Start of FDC work in the North Cavern
’Vertical Drift Detector ready for installation
’Horizontal Drift Detector ready for installation

Start physics with Vertical Drift Detector’

Task Type
Milestone
In Kind Contributions
Mechanical
Detector

Cryostat
Cryogenics

- .

Start physics with Horizontal Drift Detector‘

Vertical Drift

e South Cavern

Installation Overlap VD/HD

Horizontal Drift

vern cryostat

anical infrastrucre in the North Cavern

of the North Cavern cryostat

bf HD detector components on top of cryostat

Installation of HD detector inside the cryosfat

Closurglof the TCO for North Cavern ’—

L

Cooling and filling of the North Cavern cryostat [ R

Cryogenics

Start of physics:
Vertical Drift

Horizontal Drift
5/19/2024

_Argon Distribution and Vents
s svstem
_Argon Condensers System / Purification / Regeneration #1
-Argon Receving

_Argon Condensers System / Purification / Regeneration #2

.Main LAr Pumps #1

-7/31/2029

Main LAr Pumps #2 .

-3/28/2031

Post-Swap HD PDS Production Plan




General Workflow

Pre PRR Validation

5/19/2024

\ 4

Production Setup

\ 4

Not discussed this meeting

Production & testing

Post-Swap HD PDS Production Plan

y

Installation at SURF




Updated High-Level HD PDS Schedule

Task Name

4 Production Readiness Review Prep
ProtoDUNE 2 Run

Final HD PDS Photon Detection Efficiency Validation

CERN Cold Box APA Test
HD PDS PRR Prep
HD PDS PRR

4 Production

SiPM Production (Remaining fraction)

Cold Electronics Fabrication

Optical Component Kits

Module Frame Component Kits
Assemble/Warm Test Modules
Assemble/Test Warm Electronics
Assemble/Test Monitoring System

4 Shipping/Reception/Installation
Ship/Receive in US PD Modules

Install PD Modules in APAs

Monitoring System Flasher Installation
Pre-install warm electronics in north cavern
Regular monitoring of PDS During Installation and
Filling

Objective KPP for PDS

w Duration

201 days
109 days
45 days
67 days
68 days
O days
775 days
305 days
316 days
441 days
461 days
459 days
555 days
344 days
1183 days
547 days
222 days
222 days
147 days
704 days

0 days

» Start -

Wed 5/1/24
Wed 5/1/24
Mon 7/1/24
Thu 8/1/24
Mon 11/4/24
Wed 2/5/25
Wed 5/1/24
Wed 5/1/24
Sat5/17/25
Tue 6/17/25
Tue 6/17/25
Thu 7/17/25
Mon 2/10/25
Fri 9/26/25
Fri 9/12/25
Fri 9/12/25
Thu 3/16/28
Thu 3/16/28
Tue 12/22/26
Thu 7/15/27

Tue 3/26/30

Finish

Wed 2/5/25
Mon 9/30/24
Fri 8/30/24
Fri 11/1/24
Wed 2/5/25
Wed 2/5/25
Tue 4/20/27
Tue 7/1/25
Fri 7/31/26
Tue 2/23/27
Tue 3/23/27
Tue 4/20/27
Fri 3/26/27
Wed 1/20/27
Tue 3/26/30

Mon 10/18/27

Fri 1/19/29
Fri 1/19/29
Wed 7/14/27
Tue 3/26/30

Tue 3/26/30

2024

~ F Q1

2025

Q2 Q3 04 O

*

Q2

2/5

Q3

2026

Q4 Q1

Q2

Q3

2027
Q4 Q1

Q2

Qs

Q4

2028

Q1

Q2

Q3

Q4

2029

Q1

Q2

Q3

Q4

2030

Q1 Q2 Q3




General HD PDS Workflow as reflected in P6 (1)

Optical Module Fabrication/Testing

Photosensor Production & testing
Italy, Spain, Czech Rep. (HPK, FBK)

Cold Electronics (Fab. and testing)

Italy

Module Assembly and Testing _| Module Cold Testing _| South Dakota Storage Facility (?)
Optical Components Brazil (UNICAMP) | USA (csu) | USA (CSU)

Brazil
WLS Plates (G2P)
Dichroic fliters (OPTO)
Dichroic filter coating (UNICAMP)

Module mechanical components
Brazil (Equitorial)

Warm Electronics (DAPHNE) Fabrication/Testing

Procure components
(FNAL)

Procure PCBs DAPHNE Assembly/Checkout _| DAPHNE Pre-Delivery Testing | South Dakota Storage Facility (?)
(FNAL) USA (FNAL) USA (NIU) USA (CSU)

Procure Chassis

5/19/2024 Post-Swap HD PDS Production Plan



General HD PDS Workflow as reflected in P6, (2)

Readout Cables/Power Supplies/Flanges

LV Power Supplies
Spain, Czech Republic (WEINER)

Cryostat Flanges

USA

Readout Cables

USA (Recent addition to scope)
APA-Flange cables
Flange-DAPHNE warm cables
HV cables

Monitoring System

Procure/Assemble/Test Fibers and
Diffusers (USA, SDSMT) —
System Assembly/Checkout _| South Dakota Storage Facility (?)

Procure/Assemble/Test flanges, USA (SDSMT) USA (CSU)
flasher modules (USA, ANL)

5/19/2024 Post-Swap HD PDS Production Plan



General HD PDS Workflow as reflected in P6, (3)

Integration and Installation (1&l)

Optical Module Delivery

_| Install Dichroic filters (Above
| ground)

Readout Cables/Flanges

Monitoring System Delivery
(Diffusers, fibers)

Warm Electronics

Monitoring System (Flashers,
flanges)

Install Modules/Monitoring in
APA (Cryostat, Underground)

Post installation checkout and
monitoring

Power Supplies & Cables

Install Warm Electronics
(Mezzanine/Cryostat roof,
Underground)

2 shifts of 4 PDS personnel, 4 days/week, Through duration

5/19/2024
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Photosensors (Spain, Italy, Czech Republic

¢ A p h Oto S e n S O r “ K i t " Activity ID Activity Name ‘ Start " Finish 2022 \ 2023 \ 2024 \ 20;

oL [0z |03 [04 a1 ]q2[0s 04 a1z 03 |[o4 a1 |
P q

.
I S t h e n u m b e r Of ' Photosensors and Active Ganging 24-May-23 01-Jul-25

13122.A12516 Assemble 40 PD Module Photosensor Kit #1 (40 total) - Italy 24-May-23 A 23-Jun-23 A 24-May-23 23-Jun-23 A Physicist Uncosted - Generic Univ, Mech:

b O a rd S n e e d e d fo r 1 13122.A12518 Assemble 40 PD Module Photosensor Kit #1 (80 total) - Italy 26-Jun-23 A 15-Sep-23 A 26-Jun-23 15-Sep-23 A Fhysicist Uncosted - Generic Univ,

13122.A12520 Assemble 40 PD Module Photosensor Kit #1 (120 total) - Italy 18-Sep-23 A 29-Sep-23 A 18-5ep-23 29-5ep-23 A Physicist Uncosted - Generic Unir

m O d u I e ( 3 2 b O a rd S ) 13122.A12522 Assemble 40 PD Module Photosensor Kit #1 (160 total) - Italy 02-Oct-23 A 13-Oct-23 A 02-Oct-23 13-Oct-23 A | Physicist Uncosted - Generic Un

13122.A12524 Assemble 40 PD Module Photosensor Kit #1 (200 total) - Italy 16-Oct-23 A 27-Oct-23 A 16-Oct-23 27-0ct:23 A Physicist Uncasted - Generic U

+ 5 % S p a re S . 13122.A12526 Assemble 40 PD Module Photosensor Kit #1 (240 total) - Italy 30-Oct-23 A 10-Nov-23 A 30:0ct:23 10-Nov-23 A Physi St Uncosted - Generic_

13122.412528 Assemble 40 PD Module Photosensar Kit #1 (280 total) - Italy 13-Nov-23 A 28-Nov-23 A 13-Nov-23 28-Nov-23 A Physicist Uncosted - Generit

. 13122.A12530 Assemble 40 PD Module Photosensor Kit #1 (320 total) - Italy 15-Feb-24 A 14-Apr-24 A 14-Apr-24 A | Physicist Uncoste:

L] Te St | n g r u n S M a y 12122.A12522 Assemble 40 PD Module Photosensor Kit #1 (360 total) - Italy 17-Apr-24 A 30-Apr-24 A 30-Apr-24 A Physicist Uncoste

13122.A12534 Assemble 40 PD Module Photosensor Kit #1 (400 total) - Italy 01-May-24 17-May-24 leMav'Z‘EH 17-May-24  Physicist Uncost

2 O 2 3 — J u |y 2 0 2 5 13122.A12536 Assemble 40 PD Module Photosensor Kit #1 (440 total) - Italy 20-May-24 31-May-24 20-May-24),5 31-May-24  Physicist Uncos

* 13122.A12538 Assemble 40 PD Module Photosensor Kit #1 (480 total) - Italy 03-Jun-24 14-Jun-24 03-Jun-24 14-lun-24 . Physicist Uncos

13122.A12540 Assemble 40 PD Module Photosensor Kit #1 (520 total) - Italy 17-lun-24 01-Jul-24 17-Jun-2 01-Jul-24 Physicist Unco:

[ ] AS S u m e S ~ 2 5 OO 13122.A12542 Assemble 40 PD Module Photosensor Kit #1 (560 total) - Italy 02-lul-24 16-Iul-24 02-Jul 16-lul-24 - Physicist Uncc

V4 13122.A12544 Assemble 40 PD Module Photosensor Kit #1 (600 total) - Italy 17-Jul-24 30-Jul-24 17-Ju 30-Jul-24 Physicist Unc

b O a rd S e r m O nt h 13122.A12546 Assemble 40 PD Module Photosensor Kit #1 (640 total) - Italy 31-Jul-24 13-Aug-24 3112 13-Aug-24  Physicist U

p * 13122.A12548 Assemble 40 PD Module Photosensor Kit #1 (680 total) - Italy 14-Aug-24 27-Aug-24 I 14-Aug-2 27-Aug-24  Physicist

13122.A12550 Assemble 40 PD Module Photosensor Kit #1 (720 total) - Italy 28-Aug-24 11-Sep-24 28-Aug-2 11-Sep-24  Physicist

) C u r re nt | re O rt i n 13122.A12552 Assemble 40 PD Module Photosensor Kit #1 (760 total) - Italy 12-Sep-24 25-Sep-24 12-Sep-2 Io:5ep-24  Physicis

y g 13122.A12554 Assemble 40 PD Module Photosensor Kit #1 (800 total) - Italy 26-Sep-24 09-Oct-24 26-Sep-2 09-Oct-24 Physic

3 6 0 (N 2 5 (y ) its 13122.A12556 Assemble 40 PD Module Photosensor Kit #1 (840 total) - Italy 10-Oct-24 23-Oct-24 10-Oct-2 23-Oct-24  Physi

o 13122.A12558 Assemble 40 PD Module Photosensor Kit #1 (880 total) - Italy 24-Oct-24 06-Nov-24 24-Oct-2 06-Nov-24  Phy

CO m I ete 13122.A12560 Assemble 40 PD Module Photosensor Kit #1 (920 total) - Italy 07-Nov-24 20-Nov-24 07-Nov-2 20-Nov-24 Ph

p . 13122.A12562 Assemble 40 PD Module Photosensor Kit #1 (960 total) - Italy 21-Nov-24 06-Dec-24 21-Nov-2 06-Dec-24 PI

13122.A12564 Assemble 40 PD Module Photosensor Kit #1 (1000 total) - Italy 09-Dec-24 20-Dec-24 09-Dec-2 20-Dec-24 |

) C u r re nt | U S 13122.A12566 Assemble 40 PD Module Photosensor Kit #1 (1040 total) - Italy 23-Dec-24 09-lan-25 23-Dec-2 09-Jan-25

y u S e S 13122.A12568 Assemble 40 PD Module Photosensor Kit #1 (1080 total) - Italy 10-Jan-25 24-Jan-25 10-Jan-2 24-Jan-25

| d 13122.A12570 Assemble 40 PD Module Photosensor Kit #1 (1120 total) - Italy 27-lan-25 07-Feb-25 27-Jan-2 07-Feb-2:

Ca e n a r 13122.A12572 Assemble 40 PD Module Photosensor Kit #1 (1160 total) - Italy 10-Feb-25 21-Feb-25 10-Feb-2 21-Feb-z

t 1 13122.A12574 Assemble 40 PD Module Photosensor Kit #1 (1200 total) - Italy 24-Feb-25 07-Mar-25 H 07-Mar

a S S U m p I O n S 13122.A12576 Assemble 40 PD Module Photosensor Kit #1 (1240 total) - Italy 10-Mar-25 21-Mar-25 21-Ma

h I H d 13122 A12578 Assemble 40 PD Module Photosensor Kit #1 (1280 total) - Italy 24-Mar-25 04-Apr-25 04-A¢

O I a yS Yy B 13122.A12580 Assemble 40 PD Module Photosensor Kit #1 (1320 total) - Italy 07-Apr-25 18-Apr-25 &

13122.A12582 Assemble 40 PD Module Photosensor Kit #1 (1360 total) - Italy 21-Apr-25 02-May-25 02-

P S 13122.A12584 Assemble 40 PD Module Photosensor Kit #1 (1400 total) - Italy 05-May-25 16-May-25 1€

e p a ra te 13122.A12586 Assemble 40 PD Module Photosensor Kit #1 (1440 total) - Italy 19-May-25 02-Jun-25 e
13122.A12588 Assemble 40 PD Module Photosensor Kit #1 (1480 total) - Italy 03-Jun-25 16-Jun-25
CO nte m p O ra n e O u S 13122 .A12590 Assemble 20 PD Module Photosensor Kit #1 (1500 total) - Italy 17-Jun-25 01-Jul-25

lines (not shown) for
Spanish and Czech

CO@LE}QM“O”S. Post-Swap HD PDS Production Plan 9



HD Cold Electronics (ltaly)

* Cold electronics include 1,500 cold amplifiers and 6,000 signal Routing
Boards boards (+10% spares).

* Production and testing currently starts July 2025, ends July 26.

* It is understood that this will need to be moved earlier to meet the INFN funding
profile (Procurement line must occur in 2024).

* Will require additional PRR to accommodate this schedule.

Activity ID Activity Name Start ¥ | Finish 2025 2026

a1 | @ | a3 | aa a1 | @ | a3 | ¢
FD1.020511.0003P Ship to Brazil pilot lot cold amplifiers (210 amplifiers) 02-Jul-25 16-Jul-25 02-Jul-} 16-Jul-25
FD1.020511.0004MS T6 MS - Pilot lot cold amplifiers complete 17-Jul-25 17-Jul-25 17-Ju-24,,, 17-Jul-25
FD1.020511.0005 Procure production cold amplifiers (1440 amplifiers) 17-Jul-25 09-Oct-25 17-Jul-23 09-Oct-25
FD1.020511.0006 Test/Evaluate 0-25% cold amplifiers (360 amplifiers) 10-Oct-25 08-Dec-25 08-Dec:25
FD1.020511.0007 Ship to Brazil 0-25% cold amplifiers (360 amplifiers) 09-Dec-25 22-Dec-25 22-Dec-25
FD1.020511.0008MS T6 MS - 25% production cold amplifiers complete (360 amplifiers) 23-Dec-25 23-Dec-25 23-Dec-25
FD1.020511.0009 Test/Evaluate 26-50% cold amplifiers (360 amplifiers) 23-Dec-25 23-Feb-26 23-Dec-23 23-Feb-26
FD1.020511.0010 Ship to Brazil 26-50% cold amplifiers (360 amplifiers) 24-Feb-26 09-Mar-26 24 Feb-2 09-Mar-26
FD1.020511.0011MS T6 MS - 50% production cold amplifiers complete (360 amplifiers) 10-Mar-26 10-Mar-26 1p-Mar-2 10-Mar-26
FD1.020511.0012 Test/Evaluate 51-75% cold amplifiers (360 amplifiers) 10-Mar-26 04-May-26 1D-Mar-28 04-May-26
FD1.020511.0013 Ship to Brazil 51-75% cold amplifiers (360 amplifiers) 05-May-26 18-May-26 05-1) 18-May-26
FD1.020511.0014MS T6 MS - 75% production cold amplifiers complete (360 amplifiers) 19-May-26 19-May-26 19May-26,,, . 19-May-26
FD1.020511.0015 Test/Evaluate 76-100% cold amplifiers (360 amplifiers) 19-May-26 16-Jul-26 1 15rMay-2 : 16-Jul-26
FD1.020511.0016 Ship to Brazil 76-100% cold amplifiers (360 amplifiers) 17-Jul-26 30-Jul-26 30-Jul-26
FD1.020511.0017MS T6 MS - 100% production cold amplifiers complete (360 amplifiers) 31-Jul-26 31-Jul-26 -31:1ul-26

5/19/2024 Post-Swap HD PDS Production Plan 10



Optical Components (UNICAMP

* An optical component “Kit” includes the WLS bars and coated dichroic filters for a
single module

 Fabrication occurs June 2025 — February 2027
* Maximum required production rate of 4 kits/day

Activity ID ‘ Activity Name Start v ‘ Finish 2025 2026

Qi [ @ [ a3 [ a4 at | @ | a3 | o ai
“ Optical Components (Filter Plates, WLS Bars) production 17-Jun-25 23-Feb-27 [ q

13122.A12596 SVT: Assemble 40 PD Optical Component Kits #1 (40 total) - UNICAMP 17-Jun-25 16-Jul-25 17-Jun-25 , 16-Jul-25 '
13122.A14664 Assemble 40 PD Optical Component Kits #1 (80 total) - UNICAMP 17-Jun-25 16-Jul-25 17-Jun-23 16Jul25 M&S Standard with Base Year FY21, phVS'C'St Uncosted

RT-131-FDC-FD-238 Risk Hook ID=RT-131-FDC-FD-238 17-Jun-25 17-Jun-25 17-Jun-29,] [ 14-Jun-25 g

RT-131-FDC-FD-271 Risk Hook ID=RT-131-FDC-FD-271 17-Jun-25 17-Jun-25 17-Jun-2%, || 17-Jun-25 :
13122.A14666 Assemble 40 PD Optical Component Kits #1 (120 total) - UNICAMP 17-Jul-25 13-Aug-25 1779023 g, 13-Avg-25 M&S standard with Base Year FY21, Physicist Unco
13122.A14668 Assemble 40 PD Optical Component Kits #1 (160 total) - UNICAMP 14-Aug-25 11-Sep-25 14-flug-23 , 11-5ep-25 M&S Standard with Base Year Y21, Physicist Us
13122.A14670 Assemble 40 PD Optical Component Kits #1 (200 total) - UNICAMP 12-Sep-25 09-Oct-25 12-Sep-29 gy 09-Oct-25 M&S Standard with Base Y*?af FY21, Physicis
13122.A14672 Assemble 40 PD Optical Component Kits #1 (240 total) - UNICAMP 10-Oct-25 06-Nov-25 1010t - 00-Nov:25 MRS Standard with Base Year FY21, Phys
13122.A14674 Assemble 80 PD Optical Component Kits #1 (320 total) - UNICAMP 07-Nov-25 08-Dec-25 7"?""‘{’2 ! 3 08 Dec25 M&S Standard with] Base Year FY21, F
13122.A14676 Assemble 80 PD Optical Component Kits #1 (400 total) - UNICAMP 09-Dec-25 09-Jan-26 ;09“;[’9—;5' ‘ ‘ ;99-1am26| MES Standard W"fh Base Year Fy2
13122.A14678 Assemble 80 PD Optical Component Kits #1 (480 total) - UNICAMP 12-Jan-26 09-Feb-26 | [ 12-an-26, poy 09-Feb-26 M&S Standafd with Base Year
13122.A14680 Assemble 80 PD Optical Component Kits #1 (560 total) - UNICAMP 10-Feb-26 09-Mar-26 i i 10‘ﬁe§'2 : s 09-Mar-26 M&S Sta”dafd with Base ¥
13122.A14682 Assemble 80 PD Optical Component Kits #1 (640 total) - UNICAMP 10-Mar-26 06-Apr-26 P 10-Merag ‘  06-Apr-26  M&S Sfandard with Bast
13122.A14684 Assemble 80 PD Optical Component Kits #1 (720 total) - UNICAMP 07-Apr-26 04-May-26 307‘;}&[3{;"2 , i 04-May-26 M{is ptandard with
13122.A14686 Assemble 80 PD Optical Component Kits #1 (800 tatal) - UNICAMP 05-May-26 02-Jun-26 ol 05-Moy-26, gy 02-Jun-26 MBS Standard wi
13122.A14688 Assemble 80 PD Optical Component Kits #1 (880 total) - UNICAMP 03-Jun-26 01-Jul-26 ;D};Jur?— ' ; O1-luk 26 Mg Standard
13122.A14690 Assemble 80 PD Optical Component Kits #1 (960 tatal) - UNICAMP 02-ul-26 30-1ul-26 IR 02-Jul-26 ' , 30- Jul-26 MBS Stand:
13122.A14692 Assemble 80 PD Optical Component Kits #1 (1040 total) - UNICAMP 31-Jul-26 27-Aug-26 ? Lo 2? Aug26 M&SSI
13122.A14694 Assemble 80 PD Optical Component Kits #1 (1120 total) - UNICAMP 28-Aug-26 25-Sep-26 :28_%“@:_2 - ; 25 Sep-2p M
13122.A14696 Assemble 80 PD Optical Component Kits #1 (1200 total) - UNICAMP 28-Sep-26 23-Oct-26 ! : 23-0qe2e 1
13122.A14698 Assemble 80 PD Optical Component Kits #1 (1280 total) - UNICAMP 26-0ct-26 20-Nov-26 b Lo : i 20:Now-2
13122.A14700 Assemble 80 PD Optical Component Kits #1 (1360 total) - UNICAMP 23-Nov-26 22-Dec-26 T IR B ?3—@0\{—2 : 22 De
13122.A14702 Assemble 80 PD Optical Component Kits #1 (1440 total) - UNICAMP 23-Dec-26 26-Jan-27 I : ' o
13122.A14704 Assemble 60 PD Optical Component Kits #1 (1500 total) - UNICAMP 27-lan-27 23-Feb-27 i : .

5/19/2024 Post-Swap HD PDS Production Plan 11



Module Frame Components (UNICAMP

* A frame component “Kit” includes the mechanical components for a single

e Fabrication occurs June 2025 — March 2027

module

* Maximum required production rate of 4 kits/day

Activity ID Activity Name Start v‘ Finish 2025 2026
a | @2 [ a3 | a4 a1 | @2 | a3 | a4 a |
 PD Module Frame Component (G-10) Production 17-Jun-25 23-Mar-27 ¥ i 1

13122.A14820 Assemble 40 PD Frame Component Kits #1 (40 total) - UNICAMP 17-Jun-25 16-Jul-25 17-Jun-2 183425 Mbcharjcal Tehricidn - [Geherf Univ, Mechanical Engineer
13122.A14832 Assemble 40 PD Frame Component Kits #1 (80 total) - UNICAMP 17-Jul-25 13-Aug-25 17-Jul-23 13-Alg-25 Methanical Techniclan |- Generic Univ, Mechanical:Eng|
13122 A14834 Assemble 40 PD Frame Component Kits #1 (120 total) - UNICAMP 14-Aug-25 11-Sep-25 14-Aug-25 11-Sepr2p  Meghaical Technician r Ggneric Univ, Mechanical E
13122.A14836 Assemble 40 PD Frame Component Kits #1 (160 total) - UNICAMP 12-Sep-25 09-Oct-25 12-ep-21 09-Oct-23 - Methanical Technicipn 1 Generic Univ, Mechanic
13122.A14838 Assemble 40 PD Frame Component Kits #1 (200 total) - UNICAMP 10-Oct-25 06-Nov-25 1010ct-23 06 Noy-25 Mechgnicgl Technicfan - Generic Univ, Mech:
13122.A14840 Assemble 40 PD Frame Component Kits #1 (240 total) - UNICAMP 07-Nov-25 08-Dec-25 7-NoV-2%, g |08/Dec-25 Mechqnical Techinician - Generic Uniy, Me
13122.A14842 Assemble 80 PD Frame Component Kits #1 (320 total) - UNICAMP 09-Dec-25 09-Jan-26 09 Pe ‘25;! 09-Jan-26  Mechgnicgl Technician - Generic Yniy,
13122.A14844 Assemble 80 PD Frame Component Kits #1 (400 total) - UNICAMP 12-Jan-26 09-Feb-26 13-Jan120, g | 09-Feb-26 |Mechpnigal Technician - Genefic U
13122.A14846 Assemble 80 PD Frame Component Kits #1 (480 total) - UNICAMP 10 Feb 26 09 Mar 26 10-fleh-24 09-Mar-26 | Mechgnical Technician - Gener
13122.A14848 Assemble 80 PD Frame Component Kits #1 (560 total) - UNICAMP 10-Mar-26 06-Apr-26 1p-Mar-26, g | 04-Agr-26  [Mechanical Technician  Ger
13122.A14850 Assemble 80 PD Frame Component Kits #1 (640 total) - UNICAMP 07-Apr-26 04-May-26 07-Apr-26 04-Mpy-p6 | Mechanical Technician -
13122.A14852 Assemble 80 PD Frame Component Kits #1 (720 total) - UNICAMP 05-May-26 02-Jun-26 g5-May-26 03-Jun-25 Mechanical Techricia
13122 A14854 Assemble 80 PD Frame Component Kits #1 (800 total) - UNICAMP 03-Jun-26 01-Jul-26 031Jun-24 03-Jul-26  Mechanical Tethni
13122.A14856 Assemble 80 PD Frame Component Kits #1 (380 total) - UNICAMP 02-Jul-26 30-Jul-26 02-Jul-2¢ 30-Jul-26 Mechanical Tec
13122.A14858 Assemble 80 PD Frame Component Kits #1 (960 total) - UNICAMP 31-Jul-26 27-Aug-26 31-Jul-24 27-Aug-26  Mechahica
13122.A14860 Assemble 80 PD Frame Component Kits #1 (1040 total) - UNICAMP 28-Aug-26 25-5ep-26 po-flug-20, g 25-5ep-26 Mechan
13122.A14862 Assemble 80 PD Frame Component Kits #1 (1120 total) - UNICAMP 28-5ep-26 23-Oct-26 2815ep-28 23-0ct26  Mecl
13122.A14864 Assemble 80 PD Frame Component Kits #1 (1200 total) - UNICAMP 26-Oct-26 20-Nov-26 2610ct-2 20'”“’"‘2;'5 R
13122.A14866 Assemble 80 PD Frame Component Kits #1 (1280 total) - UNICAMP 23-Nov-26 22 Dec 26 p3- 22-Dec-26
13122.A14868 Assemble 80 PD Frame Component Kits #1 (1360 total) - UNICAMP 23-Dec-26 26-lan-27 2§—Jar
13122.A14870 Assemble 80 PD Frame Component Kits #1 (1440 total) - UNICAMP 27-lan-27 23-Feb-27 23-
13122.A14872 Assemble 60 PD Frame Component Kits #1 (1500 total) - UNICAMP 24-Feb-27 23-Mar-27
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Module Assembly (UNICAMP

* Modules assembled at UNICAMP
* 2 modules/day initially, 4 modules per day for second half of production
* Production occurs July 25 through April 27.

Activity ID ‘ Activity Name Start V‘ Finish 2025 2026
| aa Q1 | @2 | a3 | a4 a1 [ a2 [ a3 | aa Q1|

“ Module Assembly and Testing 17-Jul-25 20-Apr-27 : 4|
13122.A14744 Assemble 40 PD Modules #1 (40 total) - UNICAMP 17-Jul-25 13-Aug-25 nical Technicjan|- Genefic YUniy, Mechanical Engin
13122.A14746 Assemble 40 PD Modules #1 (80 total) - UNICAMP 14-Aug-25 11-Sep-25 hahical Technician + Genetic Univ, Mechanical En
RT-131-FDC-FD-269 Risk Hook ID=RT-131-FDC-FD-269 14-Aug-25 14-Aug-25
13122.A14748 Assemble 40 PD Modules #1 (120 total) - UNICAMP 12-Sep-25 09-0ct-25 =chnicign § Ganetic Yniv; Mechanical
13122.A14750 Assemble 40 PD Modules #1 (160 total) - UNICAMP 10-Oct-25 06-Nov-25 icel Technicjan - Generic Uniy, Mechar
13122.A14752 Assemble 40 PD Modules #1 (200 total) - UNICAMP 07-Nov-25 08-Dec-25 ; nical Techniclan|- Generlic Yniy, Mec
13122.A14754 Assemble 40 PD Modules #1 (240 total) - UNICAMP 23-Dec-25 26-Jan-26 lecharfical Teghnjician - Generig Univ,
13122.A14756 Assemble 80 PD Modules #1 (320 total) - UNICAMP 12-lan-26 09-Feb-26 i Mechgnidal Technigian r Generic Un
13122.A14758 Assemble 80 PD Modules #1 (400 total} - UNICAMP 10-Feb-26 09-Mar-26 26 | Mechanigal flechnicjan|- Generic
13122.A14760 Assemble 80 PD Modules #1 (480 total) - UNICAMP 10-Mar-26 06-Apr-26 r-26 | Mechanical Techmician 4 Gene
13122.A14762 Assemble 80 PD Modules #1 (560 total) - UNICAMP 07-Apr-26 04-May-26 -May-26 | Mechgnical Technicjian - ¢
13122.A14764 Assemble 80 PD Modules #1 (640 total) - UNICAMP 05-May-26 02-Jun-26 | i nical Technician
13122.A14766 Assemble 80 PD Modules #1 (720 total) - UNICAMP 03-Jun-26 01-Jul-26 hanijica| Teghnicii
13122.A14768 Assemble 80 PD Modules #1 (800 total} - UNICAMP 02-Jul-26 30-Jul-26 ; Viecharyica| Techr
13122.A14770 Assemble 80 PD Modules #1 (880 total) - UNICAMP 31-Jul-26 27-Aug-26 6 Methapical 1
13122.A14772 Assemble 80 PD Modules #1 (960 total) - UNICAMP 28-Aug-26 25-Sep-26 ; -Sep-26  Mechanic
13122.A14774 Assemble 80 PD Modules #1 (1040 total) - UNICAMP 28-Sep-26 23-Oct-26 23-0ct-26  Mechz
13122.A14776 Assemble 80 PD Modules #1 (1120 total) - UNICAMP 26-0ct-26 20-Nov-26 i
13122.A14778 Assemble 80 PD Modules #1 (1200 total) - UNICAMP 23-Nov-26 22-Dec-26
13122.A14780 Assemble 80 PD Modules #1 (1280 total) - UNICAMP 23-Dec-26 26-Jan-27 i
13122.A14782 Assemble 80 PD Modules #1 (1360 total) - UNICAMP 27-lan-27 23-Feb-27
13122.A14784 Assemble 80 PD Modules #1 (1440 total) - UNICAMP 24-Feb-27 23-Mar-27 i
13122.A14786 Assemble 60 PD Modules #1 (1500 total) - UNICAMP 24-Mar-27 20-Apr-27
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Warm Electronics (Spain, Czech Republic, Fermilab, NIU, U Michigan, CSU
* Includes multiple activities associated with warm-side readout

* Flanges, power supplies (Spain, Czech Republic)

. . .
e Power Supply Testing (U of Michigan)
 Warm cables (CSU)
. .
 DAPHNE Fabrication (FNAL)
.
 DAPHNE testing (NIU)
Activity ID Activity Name Start ¥ | Finish 2025 2026 |
@ | aa | a a3 | @ Q2 as u | @
~ Warm Electronics Assembly and Testing 10-Feb-25 26-Mar-27 7 T
13122.A15528 Fabricate/Test Cables (APA Top to Warm Electronics) 1-25 - UNICAMP 10-Feb-25 31-Mar-25 10-Feb-2 31’“@’13"25 echanicall Technician - Colgrado, Undergrad Student j Colorado, Mt
13122.A15530 Cryostat flange fabrication 1-25 UNICAMP 10-Feb-25 20-May-25 10-Feb-2 20-May-25 Undefgrad Student - Cplorado, M&$ Pass-Thru wjth Base Year f
13122.A15534 Procure DAPHNE LV Pawer Supplies - UNICAMP 10-Feb-25 16-Jun-25 10-Feb-24, g i - 1620 1dererg = B5.Pass-Thru wi
13122.A368661 Fabricate/test Cables (APA top to Warm Electronics) 26-50 APAs - UNICAMP 01-Apr-25 14-Jul-25 01-Apr-2 echgnical Technfcian - Colorado, Undergrad Student - Co
13122.A368711 Cryostat Flange Fabrication 26-50 - UNICAMP 20-May-25 02-Sep-25 25 |Undergrad Student - Colprado, M&S Hass-Thru with
13122.A15536 Test DAPHNE LV power Supplies - US - U of Michigan 17-Jun-25 23-0ct-25 23-0¢t:25__ Electtical Engineer- University ¢f Michigar
13122.A372802 Test DAPHNE LV power Supplies - Brazil - UNICAMP 17-Jun-25 23-0ct-25 17-Jun-2 43-Ocp-25__ Electyical Engineer|- Generic Unfv__._______
13122.A368671 Fabricate/test Cables (APA top to Warm Electronics) 51-75 APAs - UNICAMP 14-Jul-25 22-0ct-25 14-Jul-24 , gt 42-0ct-25  Mechanical Technitian - Colorado, Undergrad
13122.A368721 Cryostat Flange Fabrication 51-75 - UNICAMP 02-Sep-25 12-Dec-25 02-Sep-23 12-Dec-25 |Undergrad Student - Colofado, M&S Pas
13122.A368681 Fabricate/test Cables (APA top to Warm Electronics) 76-100 APAs - UNICAMP 22-0ct-25 09-Feb-26 22-Opt-2 09-Feb-26  Mechanical Technidian - Colorado
13122.A372372 Ship DAPHNE LV Power Supplies - FNAL 24-Oct-25 13-Nov-25 24'Dct'2: dv-25 .. M&S Standard with Base Yea FY23, Eleqtric
RO-131-FDC-FD-354 Risk Hook ID=R0O-131-FDC-FD-354 07-Nov-25 07-Nov-25 07-Nov-25
131221370253 Labor for the assembly of 160 DAPHNE Modules #1 - Chasis - FNAL 07-Nov-25 09-Feb-26 07- DV?E .09-Feb-26  Electrical Techniciap, Electrical Te
13122.A368731 Cryostat Flange Fabrication 76-100 - UNICAMP 15-Dec-25 31-Mar-26 15-Ds 31-Mar-26 | Undergrad Student - Colorg
13122.A368691 Fabricate/test Cables (APA top to Warm Electronics) 101-125 APAs - UNICAMP 10-Feb-26 20-May-26 10 20-May-26 Mechanhical Technicia
13122.A368741 Cryostat Flange Fabrication 101-125 - UNICAMP 31-Mar-26 13-Jul-26 e 3-Jul-26 | Undergrad Styde
13122.A368701 Fabricate/test Cables (APA top to Warm Electronics) 126-150 APAs - UNICAMP 20-May-26 01-Sep-26 20-May- -01-5ep-26  Mechanic:
13122.A368751 Cryostat Flange Fabrication 126-150 - UNICAMP 13-Jul-26 21-Oct-26 1 i Oct-26  Und:
13122.A12744 Assemble and test 32 DAPHNE Modules #1 (64 total) - NIU 06-Aug-26 13-Oct-26 06-Aug-26 Dct-26 M&S
13122.A12746 Assemble and test 32 DAPHNE Modules #1 (96 total) - NIU 14-Oct-26 30-Nov-26 14- 30-Nov-2
13122.A372392 Ship flanges and cables to SURF UNICAMP 22-Oct-26 04-Dec-26 22-Oct-26 |, polgmi - 04-Dec-.
13122.A15532 T6 MS - First DAPHNE Modules delivered at site 30-Nov-26 e e R
13122.A12748 Assemble and Test 32 DAPHNE Modules #1 (128 total) - NIU 01-Dec-26 20-Jan-27
13122.A12750 Assemble and Test 32 DAPHNE Modules #1 (160 total) - NIU 21-Jan-27 05-Mar-27
13122 A372352 Ship Assembled DAPHNE Modules to SURF (160 Total) - NIU 08-Mar-27 26-Mar-27
13122.A15538 T6 MS - 100% of DAPHNE Modules Assembled/Tested/Delivered to SURF 26-Mar-27
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Monitoring System (ANL, SDSMT)

* Includes 192 diffuser/fiber assemblies (+20 spares, SDSMT) and 20 Light
source modules (ANL)

* Production occurs September 2025 through January 2027.

Activity ID Activity Name Start ¥ | Finish 2025 2026
a1 | @ | a3 | aa a1 | a2 | a3 | a4 a1

* Photon Detector Monitoring System Assembly and Testing 26-5ep-25 20-Jan-27 7 T 20-Jan-27
13122.A14954 SVT: Place order for components for 20 light source modules (ANL) 26-Sep-25 02-Oct-25 ---------------------- 26-5ep:2 02-0ct-25 I
13122.A455708 SVT: Place order for components for 192 Diffuser Assemblies (SDSMT) 26-5ep-25 02-Oct-25 S S S 26-Sep-2; ! 02-061-255
13122.A14964 SVT: Vendors fabricate components for 20 light source modules (ANL) 03-Oct-25 02-Jan-26 03-Oct-2 EDZ—Jan—ZG
13122.A455718 SVT: Vendors fabricate components for 192 Diffuser Assemblies (SDSMT) 03-Oct-25 02-Jan-26 03-Oct-2 :DZ—Jan—ZG :
13122.A4556098 Vendor delivers components for 20 light source modules (ANL) 05-Jan-26 05-Jan-26 : EOS—Jan—ZG M&4 Pasg-Thru with Baise Year FY23 OBSI
13122.A455728 Vendor delivers components for 192 Diffuser Assemblies (SDSMT) 05-Jan-26 05-Jan-26 : iOS—Jan—ZG M&3 Standard with Base Year FY23
13122.A12772 Assemble, and Test 5 Light Source Modules #1 - ANL (Part 1 of 4) 06-lan-26 31-Mar-26 ...................................... 6-Jan-26 . 31-Maf-26 | Electrical En;gi eer Sr- Argonni
13122.A12764 Assemble, and Test 48 Diffuser Assemblies #1 - SDSMT (Part 1 of 4) 06-lan-26 31-Mar-26 S S SO O AU SO 6-1an-26 . -26 | Mechanical ‘:Fe hnician - SDSM’
13122.A14912 Assemble, and Test 48 Diffuser Assemblies #1 - SDSMT (Part 2 of 4) 01-Apr-26 25-Jun-26 : 25-Jun-26 ﬂe;i:ha' ical Technicial
13122.A14918 Assemble, and Test 5 Light Source Modules #1 - ANL (Part 2 of 4) 01-Apr-26 25-Jun-26 01-Apr-2 2b-Jun-26  Blecttrjical Engineer Sr
13122.A14914 Assemble, and Test 48 Diffuser Assemblies #1 - SDSMT (Part 3 of 4) 26-Jun-26 21-Sep-26 i 5e;p-2 5 Mechanical
13122.A14920 Assemble, and Test 5 Light Source Modules #1 - ANL (Part 3 of 4) 26-Jun-26 21-Sep-26 l ; 26-Jun-24 Sepgo Electrical B
13122.A14916 Assemble, and Test 48 Diffuser Assemblies #1 - SDSMT (Part 4 of 4) 22-5ep-26 16-Dec-26 i -116-Dec-26_ 1
13122.A14922 Assemble, and Test 5 Light Source Modules #1 - ANL (Part 4 of 4) 22-Sep-26 16-Dec-26 i | -1 16-Dec:26_E
13122.A372362 Ship Light Source Modules to SURF #1 - ANL FY24Q4 17-Dec-26 20-Jan-27 : i ~20-)an-27
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Module Reception/Testing/Storage

* Following assembly and initial warm testing at UNICAMP, Modules are shipped to
the US module reception facility at CSU for cold testing and repair, then storage
* 60 day shipping UNICAMP — CSU
* Modules tested at a rate of 10/day
e 5 day shipping CSU — SURF

* Reception/Inspection starts 9/25, Ends 10/27

Activity ID ‘ Activity Name ‘ Start V‘ Finish 2025 | 2026 | 2027 |
| @ | a3 | a4 [ a1 [ @2 | @3 | a2 [ a1 Q@2 | a3 [ Qs | ¢

~ PD Module Shipping to US Reception Facility 12-Sep-25 18-Oct-27 N 18-0ct-27
13122.A12778 Ship Modules to PD Reception Facilty (80 Modules) #1 - UNICAMP 12-Sep-25 08-Dec-25 12-Sep-23 08-Dec-25 |M&S Standard with Base Year FY21, Physicist - Generic Univ, Mechanical Tec
13122.A12780 Reception Inspection (80 Modules) #1 - CSU 09-Dec-25 09-Mar-26 09-Mar-26  Physicist Uncosted - Coloradg, Post Doc Uncosted - Colorado, M
13122.A12784 Ship Modules to PD Reception Facilty (160 Modules) (240 total) #1 - UNICAMP 27-lan-26 20-Apr-26 27-Jan-26 20-Apr-26| Physicist - Generic Univ, Mechanical Technician - Generic Uni
13122.A12782 Deliver to Storage (80 Modules) #1 - CSU 10-Mar-26 16-Mar-26 et A0-Mar 2 . S_:M_a_r_—_2_§ Grad Student Uncosted - Colorado, Physicist Uncosted - Colorad
RT-131-FDC-FD-243 Risk Hook ID=RT-131-FDC-FD-243 10-Mar-26 10-Mar-26 10-Mar-24
13122.A12786 Reception Inspection (160 Modules) (240 total) #1 - C5U 21-Apr-26 16-Jul-26 | 16-Jul-26  Physicist Uncosted - Colorado, Post Doc Uncosted -
13122.A12790 Ship Modules to PD Reception Facilty (320 Modules) (560 total) #1 - UNICAMP 05-May-26 30-Jul-26 05-May-26 -30:1ul:26._ RBhysicist - Generic. Uniy, Mechanical Technician - 6
13122.A12788 Deliver to Storage (160 Modules) (240 total) #1 - CSU 17-Jul-26 23-Jul-26 .a.d.s.t.udse.n_t_u___qoﬁ_t_ed_:__c_o_lo_r_a__d_o,_P_I?ysjgi:sz_um_c_os
13122.A12792 Reception Inspection (320 Modules) (560 total) #1 - CSU 31-Jul-26 23-Oct-26 ; 23-0ct-26  Physicist Uncosted - Colorado, Post Dot
13122.A12796 Ship Modules to PD Reception Facilty (320 Modules) (880 total) #1 - UNICAMP 28-Aug-26 20-Nov-26 ; 28-Aug-26 20-Nov-26  Physicist - Generic Uni*;n Mechanical
13122.A12794 Deliver to Storage (320 Modules) (560 total) #1 - CSU 26-Oct-26 30-Oct-26 -30-0ct-26__ Grad Student Uncosted - Colorado, Phy
13122.A12798 Reception Inspection (320 Modules) (880 total) #1 - CSU 23-Nov-26 23-Feb-27 I : -Feb-27  Physicist Un;costed - Colol
13122.A12802 Ship Madules to PD reception Facilty (320 Modules) (1200 total) #1 - UNICAMP 23-Dec-26 23-Mar-27 ist-.Generic.Un]
13122.A12800 Deliver to Storage (320 Modules) (880 total) #1 - CSU 24-Feb-27 02-Mar-27 ;
13122.A12804 Reception Inspection (320 Modules) (1200 total) #1 -CSU 24-Mar-27 16-Jun-27 16-Jun-27 {Physicist Unc
13122.A12808 Ship Madules to PD Reception Facilty (300 Modules) (1500 total) #1 - UNICAMP 21-Apr-27 16-Jul-27 16-Jul-2;7 Physicist -
13122.A12806 Deliver to Storage (320 Modules) (1200 total) #1 - CSU 17-Jun-27 24-Jun-27 L- Grad Studer
13122.A12810 Reception Inspection (300 Modules) (1500 total) #1 - CSU 19-Jul-27 11-Oct-27 19-Jul-2 11-Oct-27

-Oct=27

151/219]/&2@24 Deliver to Storage (300 Modules) (1500 total) #1 - CSU POSt'S\Nﬁﬂt—b‘bD PDS Pradhaction Plan



Installation and Integration

e |&I] activities

Light Detector

occur at SURF
site in Lead SD

e Warm Electronics
installation
occurs Dec. 26
through July 27

(with availabilit

of cryostat roof

* Light detector
and monitoring
installation
occurs March 28
— January 29

* 2 4-person Crews s

for modules, 1 2-
erson crew for
lashers/diffusers

5/19/2024
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Activity ID ‘ Activity Name ‘ Start 1‘ Finish ‘ 2027 2028 \
| @ [ @ [ & | ¢ | o [ @ | @& [ aa |
V¥ PD Module Integration 16-Mar-28 19-Jan-29 P T
13122.A14534 Install Modules in Detector Slices 1-2 (120 Modules total) #1 - Italy 16-Mar-28 12-Apr-28 16-Mar-28 12-Apr-28 | Grad Student Unce
13122.A14536 Install Modules in Detector Slices 3-4 (240 Modules total) #1 - Italy 13-Apr-28 03-May-28 13-Apr-2 03-May-28 Grad Student L
13122.A14538 Install Modules in Detector Slices 5-6 (360 Modules total) #1 - Italy 04-May-28 24-May-28 04-May-2 24-May-28 Grad Studen
13122.A14540 Install Modules in Detector Slices 7-8 (480 Modules total) #1 - ltaly 25-May-28 15-Jun-28 25-May-2 15-Jun-28  Grad Stude
13122.A14542 Install Modules in Detector Slices 9-10 (600 Modules total) #1 - Italy 16-Jun-28 10-Jul-28 16-Jun-2 10-Jul-28 Grad Stu
13122.A14544 Install Modules in Detector Slices 11-12 (720 Modules total) #1 - Italy 11-Jul-28 31-Jul-28 11-Jul-2 31-Jul-28 Grad ¢
13122.A14546 Install Modules in Detector Slices 13-14 (840 Modules total) #1 - Italy 01-Aug-28 29-Aug-28 01-Aug-2 29-Aug-28 G
13122.A14548 Install Modules in Detector Slices 15-16 (960 Modules total) #1 - Italy 30-Aug-28 20-Sep-28 30-Aug-2 20-5ep-28
13122.A14550 Install Modules in Detector Slices 17-18 (1080 Modules total) #1 - Italy 21-Sep-28 11-Oct-28 21-Sep-2 11-Oct-2¢
13122.A14552 Install Modules in Detector Slices 19-20 (1200 Modules total) #1 - Italy 12-0ct-28 01-Nov-28 12-Oct-2 01-Noy
13122.A14554 Install Modules in Detector Slices 21-22 (1320 Modules total) #1 - Italy 02-Nov-28 22-Nov-28 02-Nov-2
13122.A14556 Install Modules in Detector Slices 23-24 (1440 Modules total) #1 - Italy 27-Nov-28 21-Dec-28
13122.A14558 Install Modules in Detector Slice 25 (1500 Modules total) #1 - Italy . 26—Dec.—28 19-Jan-29
Monitoring
Activity ID Activity Name Start v‘ Finish | 2027 | 2028 |
i | a [ a [ a4 | a1 [ a2 | a | a4
¥ PD Monitoring System Installation 16-Mar-28 19-Jan-29 P ‘ i
13122.A12840 Install PD Monitoring in Detector #1 Slices 1-2 - SDSMT 16-Mar-28 12-Apr-28 16-Mar-28 12-Apr-28 | Grad Student Urico
13122.A12842 Install PD Monitoring in Detector #1 Slices 3-4 - SDSMT 13-Apr-28 03-May-28 13-Api-2 3-May-28 = Grad Stugent U
13122.A12844 Install PD Monitoring in Detector #1 Slices 5-6 - SDSMT 04-May-28 24-May-28 04-May,2§ 24-May-28 Grad Studgnt
13122.A12846 Install PD Maonitoring in Detector #1 Slices 7-8 - SDSMT 25-May-28 15-Jun-28 25 Mgy 15-Jun-28  Grad Stufier
13122.A12848 Install PD Monitoring in Detector #1 Slices 9-10 - SDSMT 16-Jun-28 10-Jul-28 16-Jpn 25@ 10-Jul-28  Grad Stuc
13122.A12850 Install PD Monitoring in Detector #1 Slices 11-12 - SDSMT 11-Jul-28 31-Jul-28 11ul-2 31-Jul-28  Gragi St
13122.A12852 Install PD Monitoring in Detector #1 Slices 13-14 - SDSMT 01-Aug-28 29-Aug-28 01-Aug 29-Aug-28
13122.A12854 Install PD Monitoring in Detector #1 Slices 15-16 - SDSMT 30-Aug-28 20-Sep-28 30-Au
13122.A12856 Install PD Monitoring in Detector #1 Slices 17-18 - SDSMT 21-Sep-28 11-Oct-28 20
13122.A12858 Install PD Monitoring in Detector #1 Slices 19-20 - SDSMT 12-Oct-28 01-Nov-28
13122.A12860 Install PD Monitoring in Detector #1 Slices 21-22 - SDSMT 02-Nov-28 22-Nov-28
13122.A12862 Install PD Monitoring in Detector #1 Slices 23-24 - SDSMT 27-Nov-28 21-Dec-28
13122.A12864 Install PD Monitoring in Detector #1 Slices 25 - SDSMT 26-Dec-28 19-Jan-29
Warm Electronics
Activity Name Start ¥ | Finish 2026 2027
‘ | @ | |
 PD Warm Electronics/UV flasher Installation/Checkout 22-Dec-26 14-Jul-27 q
13122.A15540 Install LV Power Supplies (US) - MICH 22-Dec-26 27-Jan-27 22-Deg ctrit
13122.A15542 Install LV Power Supplies (UNICAMP) 22-Dec-26 27-1an-27 22-Deg ictric
13122.A372342 Install/Checkout Monitoring System Flashers - SDSMT - ANL 21-Jan-27 10-Feb-27 A rad
13122.A12866 Install/Checkout Warm Electronics Detector #1 - Colombia 29-Mar-27 22-Jun-27 2
13122.A15522 PD Warm Electronics System DAQ, Interface Checkout - FNAL 23-Jun-27 14-Jul-27
13122.A372382 T6 MS - 100% of PD Warm Electronics System Installation Complete 14-Jul-27



Horizontal Drift Photon Detector System MOU

Subsystem Description Quantity | Contributing Funding
(FD1) | Imstitutions Agencies

Light X-Arapuca 1,500 | Unicamp, CTI, FAPESP
Collector modules (10 per Unifal, UFABC,
Modules APA); frames, LNLS, Unifesp, ITA

filters, and

assembly
Photosensors | 6x6 mm? SiPM, 192,000 | INFN Bologna, INFN | INFN-Italy

(192 for each of Milano Bicocca,

1,500 modules); INFN Laboratori

post-fabrication Nazionali del Sud,

testing in both University of Insubria

warm and cold and INFN, INFN

Ferrara, INFN
Milano, INFN Naples

Photosensors | 6x6 mm? Silicon 96,000 | CIEMAT, IFIC, UGR | MCIN

Photomultipliers

(SiPM), (192 for

each of 1,500

modules); post-

fabrication

testing in both

warm and cold
Photosensors | Post-fabrication CAS, CTU MEYS

testing in both

warm and cgld

5/19/2024 Post-Swap HD

Subsystem Description Quantity | Contributing Funding
(FD1) | Institutions Agencies
CE Photosensor 1,500 | INFN Milano INFN-Italy
passive (X6) and Bicocca, INFN
active (X8) Laboratori Nazionali
ganging circuit del Sud, INFN Milano
(1 board per
module);
post-fabrication
testing in both
| warm and cold
CE Rast_fabrication CIEMAT, MCIN
testing in both IEIC
warm and cold
Warm DAPHNE warm 150 Fermilab, Fermilab
Electronics readout boards (1 University of LBNF/DUNE-
per APA); Michigan US project
post-fabrication (DOE)
testing
Calibration Pulsed ultraviolet 204 ANL, SDSMT Fermilab
and (UV) flashers diffusers, LBNF/DUNE-
Monitoring with Cathode 18 US project
system Plane Assembly control (DOE)
(CPA) mounted modules
diffusers
Detector Module support 150 Colorado State Fermilab
Infrastructure | rails, electrical University LBNE/DUNE-
connectors, and US project
readout cables (1 (DOE)
PDS Production P&t per APA) 18




'tems not currently explicitly covered in MOU

* LV Power supplies

[ J
Fla nges Subsystem | Description | Quantity Contributing | Funding
* Readout cables (HDPDS) | Nation
e Wh | I e th e | nte nt|0 N LV Power Supplies WEINER power 150 channels + Spain, Cz. Republic
li d %
was that the warm SIEPIESCIE AR | fESepess
Ca b I es an d APA_ monitoring flashers
Cryostat Flanges Flanges for HD PDS 75 flanges + 10% Spain (Grenada)
ﬂange COId Cables signal/calibration spares
would be made in cryostat

penetration

Brazil, the existing
MOU text can be
read to include
those cables so no
edits are needed
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Other MOU/scope changes (resulting from this
meeting

o -
Nation
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HD/VD Overlap topics

* Resource utilization is not monitored carefully across HD/VD PDS boundaries.

 Shared human resources and facilities need to be carefully evaluated to ensure resource utilization
duplication is avoided.

* Particular examples include:

SiPM fabrication/testinF HD vs. VD. HD and VD fabrication and testing share amy share CACTUS testing sites and
operators, and definitely share vendors for fabrication.

Dichroic filters: While HD and VD use separate vendors for dichroic filters mitigating overlap, there may be
competition for pTP coating facilities. P6 includes separate HD and VD sites, but the risk of overlapping
resources needs to be monitored.

WLS plates: Both HD and VD PDS plan to use the same vendor (Glass to Power) for wavelength shifting plates.
Care must be taken to overtax this vendor.

DAPHNE: While HD and VD DAPHNE production is conducted at separate sites in Europe and the US, intellectual
leadership of the effort is provided by the same teams. This possibility exists for resource conflict at FNAL
primarily, however care must be taken to manage intra-European responsibilities for the VD PDS .

~3 months explicit I&l HD and VD overlap exists in P6, which will need to be managed.

+ resource overlaps with multiple different tasks at the same institution.
* Several institutions are involved in hardware tasks for both HD and VD PDS.
* Additionally, some are involved in HD fabrication during VD I&I.

* This potential interference may be mitigated by:

Involving more groups in some tasks.
Shifting the P6 schedule to better “Load level” resource utilization.
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