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Full DUNE scope May 2018
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• The complete DUNE detector 

- Four Far Detector TPC modules with up to 70 kt of liquid-argon.

- A Near Detector which includes a liquid-argon TPC.

- A 1.2 MW beam upgradeable to 2.4 MW.
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Mary Bishai, Chris Marshall



Primary Role of the DUNE ND
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“The Near Detector complex at Fermilab must provide unprecedented 
control of systematic uncertainties through partial cancellation of 
systematic uncertainties using argon as target nucleus and LArTPC 
detector technology.”
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Hiro TanakaRequirements…

…need to be revisited 
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Callum Wilkinson, Luis Alvarez-RusoMotivation 1:



7 Phase II

Motivation 1 (elevator pitch): Tom Junk



BSM Physics with Phase 2 ND
BSM searches enabled by 
Phase 2 ND will include:
• Neutrino Tridents
• Heavy Neutral Leptons
• Light Dark Matter
• Heavy Axions
• Tau Neutrinos
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Motivation 2: Silvia Pascoli, Kevin Kelly, Frank Deppisch

Not the only 
show in town: 
e.g. FASER..
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Motivation 2 (elevator pitch):
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The DOE-LBNF project provides the constraint for the ND facility Joaquim Prats
John Back

Facility Constraints



ND-GAr Technology Choices
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• Gas mixture choice: is there consensus for Ar – CF4 (1%)?

• Amplification stage choices: wires, GEMs, or Micromegas?

• Readout choices: wires, pads, strips, LAPPDs or CCDs (if light 
readout)?

• Digitiser ASIC options for charge readout: LArPix, SAMPA, or HGROC?

• ECAL – need optimized design

• Magnet: MgB2 ?

Technology choices need to be driven by (physics) requirements and an 
optimisation of performance vs availability of resources.

Phase II



Making the physics case
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• We need to strengthen link between physics goals and detector 
requirements.

• Need a hierarchy of requirements that take into account LBL physics 
(primary) but also SM (cross sections…) and BSM physics (FIPs…).

• Take into account all ND components (SAND, ND-GAr, ND-LAr, PRISM) for 
physics sensitivities.

• Need close collaboration between DUNE Physics Groups and the Phase II 
effort (formalize links..?).

• One goal would be a more flexible software framework for easily 
incorporating multiple ND data samples and neutrino interaction models in 
LBL analysis, to come up with better defined requirements.

• Similarly need a consistent approach and common simulation framework to 
study BSM sensitivities.
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ND-LAr and SAND
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• ND-LAr upgrades for Phase II: many possibilities exist, ranging 
from no upgrade to ‘disruptive’ upgrades (e.g., magnetised ND-
LAr). We again need to sharpen Phase II ND requirements before 
deciding. 

• SAND for Phase II: Options for additional nuclear targets, tracking 
improvements, GRAIN.

• In both cases operational experience may be needed for a 
decision. 

• Beam power not a critical driver for possible upgrades.

• Incremental improvements might not need to be formally part of
Phase II (e.g. in the form of a CD process).
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Phase II Organization
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.

- As part of the Phase II re-organization, the Gas-
Argon TPC group will move to the Phase II 
organisation with Patrick Dunne (Imperial) and Alysia 
Marino (Colorado) as joint conveners.

- Other ND Phase II options are invited to form similar 
working groups – but need critical mass. 
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White Paper/CDR-light/Workshop 
Report
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.

- Current plan is to write a joint FD/ND “white paper” which is based 
on the conclusions of the Valencia and Imperial Workshops.

- The paper will present ND Phase II technology options but should 
clearly motivate them in terms of the physics. 

- Plans for this report – to be discussed here and now!
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