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Field Structures Requirements

 EDMS 2612982

* Field Structure Requirements:

-Maintain a uniform and stable E-
field throughout lifespan of DUNE.

-Maximizing active volume,
minimize dead material and gaps
between neighbouring modules.

-Precisely locate a support
readout and calibration
components.
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L1 Requirements

L2 Requirements:
EDMS 2589287

Flow-down

TS

i requirements

-Allow sufficient flow of LAr to
purify active volume and cool
readout electronics
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Value 1 Rationale
sctric TBD Performance should be as
3 good as far detector, in
be order to allow accurate
sion of prediction of the far signal
llent to from near data.
. g . L 5% Field non-uniformity should
ME eld be small enough, such that
o e sminal they can be measured and
sial modeled to less than 1% to
match the far detector
performance. The electric
field will be corrected in the
event reconstruction
analysis.
FCG-003 | Requirement | Electric Field The field cage shall be able | >250 Equivalent electric field as
Strength to support an electric field Viem FD to enable operation of
strength >250 V/em (goal (goal 500 | the near detector with
500 V/em) without voltage V/em) equivalent levels of electron
breakdown

DUVE
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recombination and other
field-dependent effects.

ull pixel plane should be
seable without compromise
om field distortions.
therwise, the effective

2ad region of the detector
creases.

D-LAr should match the

D specifications accounting
r the different
20metry/readout systems.

1 addition to potential dead
Ar volume, there is dead
>lume from all the module
smponents which must be
linimized. This should be
Jitably matched by ND-LAr.

llocation from system level
secification of <100e-

ield structure materials

iust not emanate impurities
1at affect LAr electron
etime

he field cage provides the
iechanical support as well
5 cable routing

topping power, mass of the
2ld structure needs to be
mall as compared to the
1ass of the LAr fiducial
dlume

LBNF/SUVE
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Field Structure Interfaces e e g e e e e e g g e

| ND-LAr Consortium Boundary e S : I
i acilities :
| — = = =
| L e - SR
- EDMS 2458075 — Integrated TPC ICD t o L
I — I — : o
. Calibration | — )
» Positioning and routing : — T — ; ] :, I
- e |
« Charge/light Readout |
scipat - | [ I — |
* Heat dissipation, mechanical support, cable I
rOUting, grounding. I Integrated TPC to TPC Assembly & Testing
I _’ lntegrated TPCto TPCIntegratlon&lnstallatlon b I
18 - 1y & (s JELd]e dalld’ =L
* Module Structure I h’PCAssembly&Testmgta 2x2 mnp;mmos 2610897 |
r Test Faci 2610898
° Connection to Support StI’UCtUI’e, I 4 TPC Assembly&‘l‘estmg to Module Assembly&Testmg Facnllty 2458077 l
) . — Calibration TPC Aseembly & Testing to ArgonCube Test Facility 2611201 I
alignment/leveling, LAr flow, Temp sensor L TPC Assembly & Testing to SingleCube Test Facilities 2611202
° H V '? LBNF Cryogenics Near Site 1&I
* HV cathode connection, shielding eriace Lontro Jo 2 2
— ND-LAr Detector to LBNF Cryogenics 245807.
— ND-LAr Dectector to DAQ 2458098
— ND-LAr TPC to LAr Cryostat 2458099
— ND-LAr TPC to Near Site I&I 2450639
— ND-LAr Detector to PRISM 2458097
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https://edms.cern.ch/document/2458075/1

Field Structure Interfaces

« EDMS 2610895 — Integrated TPC to TPC A&T

ICD

Physical Deliverables (Components, Assemblies)
Inspection Reports

Travelers

Procedures

Safety Documentation

Site Support

 EDMS 2610896 — Integrated TPC to TPC I&l

ICD

Module Structures g

— High Voltage <
mmma Field Structures o

mmma Charge Readout

— T —

T
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ND-LAr Consortium Boundary s .
| Facilities : |
ST
> TPC A&T — : |
1
x — JH
i : I
|
g
1
: ! |
! 1
Lo 1
TPCI&I i ' | |
Wi i e A el . o i o i e
2458075 |
Integrated TPC to TPC Assembly & Testing 2610895||
Integrated TPC to TPC Integration & Installation 2610896|| I
[TPC Assembly & Testing to 2x2 LArTF/MINOS 2610897 I
2610898 I
ITPC Assembly & Testing to Module Assembly & Testing Facility 245807
ITPC Aseembly & Testing to ArgonCube Test Facility 2611201 I
[TPC Assembly & Testing to SingleCube Test Facilities 261120
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Interface Control Document List: ND-LAr External

— ND-LAr Detector to LBNF Cryogenics 245807
* Physical Deliverables (Components, Assemblies) = ::?ffﬂ:&?:gat i
* Inspection Reports SSr e
« Travelers
* Procedures
« Safety Documentation
« Site Support
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https://edms.cern.ch/document/2610895/1
https://edms.cern.ch/document/2610896/1

Next Steps/Remaining Issues

Requirements

-Review existing requirements against current design to move towards a first release of
requirements document by 11/2021

Interfaces

-Next steps to defining interfaces agreements with other subsystems, first release 11/2021
*Meetings with all interface groups to address any open questions with current design.
*Offline coordination with L3s.

* Remaining Issues / Unknowns
Down select of alternative field-shell options, ensuring they meet requirements, and
new requirements do not need to be set.
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