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Upcoming events
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● June 13–17 FNAL Users Meeting
● June 16–22 FNAL New Perspectives

○ Practice talk Livio Jun 10th, 9:15-CDT
● June 27–29 ND-LAr PDR

○ See slides
● July 6–13 ICHEP 2022

○ General poster, more ND-LAr related presentations being circulated
● July 11–15 CD1RR
● July 17–26 SNOWMASS

Volunteer for coordinating 

talks/posters ?

Let Dan/Michele know



News 2x2

James and Louise join the 2x2 coordination team at FNAL (thank you !), in charge 
of the activities related to the modules

Together they bring many-year experience in developing, constructing and testing 
modules with the argoncube technology and on-site coordination for consortium 
students/postdocs

Ting and Jay to continue in their roles (thank you !!)

Tight coordination with consortium subsystems and in particular QA/QC (Mooney) 
[no parallel org-chart]
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Overall 2x2 status

● Dedicated talk in the agenda today
● Separated several high-level "threads"

○ Cryostat, cryogenics, underground setup
■ Cryo system (connections, recirculation, filter) by external company, ETA Nov on-track
■ Underground area, Minerva, Racks, infrastructure good progress

○ Module-0
■ Rework (new module flange) underway, then goes through final QC

○ LArTF setup and module reception tests
■ Working on light-readout setup

○ Module assembly and cryo testing
■ 2 module completed and sent to FNAL, 2 modules to go (delay due to war)

● Goal is to finish module construction, shipping and testing by end September
○ Depends on geopolitical situation
○ Teams stretched in reviews
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High level schedule and milestones (where does the PDR fit it ?)



PDR Charge

The ND-LAr Consortium
is responsible for the design, prototyping, production, and assembly of the detector system, 
while other organizations are responsible for the cryostat in which ND-LAr is deployed, the cryogenics 
required for its operation, the DUNE-PRISM system which moves the detectors transverse to the beam 
axis, and TMS. 
ND-LAr must also integrate with ND-wide systems such as data acquisition and slow control, as well as 
the overall installation and integration effort.

The review will assess the preliminary design of ND-LAr in achieving its goals and its readiness to
proceed to the final design phase. It should also assess the plans and activities of the consortium in
relation to risk mitigation, prototyping, production, QA/QC, and integration and installation.

The review is run by the DUNE review office and technical coordination 
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Charge questions

1. Is there sufficient confidence that the preliminary design of ND-LAr will meet the technical requirements and performance 
specifications such that it achieves the primary goal of a LArTPC detector that performs comparably to DUNE FD in the high 
rate environment of DUNE ND?

2. Are interfaces adequately identified and documented at a level suitable for preliminary design, particularly with regard to:
a. Maintaining adequate reconstruction capabilities for muons exiting the ND-LAr active volume?
b. Installation and integration into the ND-LAr cryostat?
c. Cabling and detector motion with DUNE-PRISM?
d. Integration into the central data acquisition and slow controls?

3. Does the risk mitigation strategy suitably employ engineering and prototyping to address design challenges? In particular, 
does the prototyping plan leading to the construction and operation of a full scale module and the operation of multiple 
smaller modules in the “2x2” setup suitably address the major technical risks and inform the final design process?

4. Are codes and standards relating to engineering, ES&H, QA/QC suitably applied at this stage?
5. Is there adequate confidence on cost and schedule estimates to proceed to final design?
6. Have recommendations from previous reviews been adequately addressed and approved by the relevant authority?
7. Is the design maturity at a satisfactory level for this stage to recommend the ND-LAr Consortium to proceed to final design?
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PDR June 27-28-29

ND-LAr held a dry-run in May 2021. One “day” per subsystem with drill-downs.

PDR =  3 days 9am-CDT to about 2pm-CDT (27-29 June)

Day 1: overview, simulation/analysis (design choices), system engineering (mech, 
mgmt, elec), module structure, field structure

Day 2: calibration, HV, charge readout, light readout

Day 3: A&T, I&I, prototyping, technical maturation, path to FDR
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PDR

● Documentation in EDMS
○ https://edms.cern.ch/project/CERN-0000217521

● Requirements
○ Flow down from

DUNE requirements
○ Defines ND

requirements
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ND-LAr key requirements

Examples first 5 (goes to SYS-023 and also extends to each subsystem, tot ~60) 
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Internal system interfaces

● Documentation in EDMS
○ https://edms.cern.ch/project/CERN-0000217521

● System interface flow, interfaces
○ Overall flow diagram defined

11

https://edms.cern.ch/project/CERN-0000217521


Interface matrix
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Each box is a 
separate 
document listing 
the details, 
documentation, 
drawings of that 
interface



PDR
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Full 3D CAD and electrical drawings
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Parts engineered (example module strc=ucture)
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Fully integrated CAD
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For some components (HV, actual 
prototypes available and tested)



FEA studies
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Agenda being prepared
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Module-0 paper
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Will be sent to DUNE APB, then DUNE review



Technical Design Document (PDReport)

Being prepared in parallel to the 
technical/engineering drawings

Will circulate to the consortium 
shortly

Please read and comment on 
MAJOR flaws and major 
presentation issues
(language editing and figure 
fixes going on) 
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THANK YOU !

A huge amount of work by the consortium

A huge amount of progress and documentation

Preliminary design review is an important step, thank you for all the work !
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