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● Components of the DUNE Near Detector (ND)

• ND-LAr:  modular LArTPC

• ND-GAr: magnetized high pressure GAr TPC + ECAL/μ-ID 

• DUNE-PRISM: Ability of ND-LAr+ND-GAr to move to measure in different neutrino 
fluxes

• SAND: on-axis beam monitor using KLOE magnet + ECAL

ND-O0 Predict the observed neutrino spectrum at the FD
ND-O1 Transfer measurements to the FD
ND-O2 Constrain the cross section model
ND-O3 Measure the neutrino flux
ND-O4 Obtain measurements with different fluxes
ND-O5 Monitor time variations of the neutrino beam
ND-O6 Operate in high rate environment

ND measurements shall be of 
sufficient precision to ensure that 
when extrapolated to FD to predict 
the FD event spectra, the 
associated systematic error must not 
dominate the measurement 
precision.



“DAY 1” MEASUREMENT PROGRAM

 

Parent 
requirement

Measurement Requirement

ND-M1 ND-O1,2 Classify interactions and measure outgoing 
particles in a LArTPC with performance 
comparable to or exceeding the FD

ND-M2 ND-O1,2 Measure outgoing particles in ν-Ar interactions 
with uniform acceptance, lower thresholds than a 
LArTPC, and with minimal secondary interactions

ND-M3 ND-O3 Measure the neutrino flux using neutrino electron 
scattering

ND-M4 ND-O3 Measure the neutrino flux spectrum using the "low-
ν" method

ND-M5 ND-O3 Measure the wrong-sign component

ND-M6 ND-O3 Measure the intrinsic beam νe component

ND-M7 ND-O4 Take measurements with off-axis flux with spectra 
spanning region of interest

ND-M8 ND-O5 Monitor the  rate of neutrino interactions on-axis

ND-M9 ND-O5 Monitor the beam spectrum on-axis

ND-M10 ND-O6 Assess External Backgrounds



Key Documents:

   Conceptual Design Report (CDR): 
        Focused on ‘DUNE Reference Design’ concept
        Reviewed by the Long Baseline Neutrino Committee (LBNC)
        Nearly complete; to be published soon

   Preliminary Design Report (PDR):
       Covers the ‘Day-1 ND’ technical design (must cover all US scope)
       To be reviewed by the US DOE (July 2021 DOE IPR)
       Finalized in advance of DOE CD-2/3b Review

   Technical Design Report (TDR):                  
       Covers the complete International ND Design, Day-1 and Reference.
       Will be an expansion of the PDR
       To be reviewed by the LBNC
       Completed in advance of the Near Detector Final Design Reviews (2022)

Key Reviews:

   Completed: 
       DUNE Review of the Day-1 ND Conceptual Design (July 2020)
       US DOE Independent Project Review (IPR) of LBNF/DUNE (14-16 July 2020)
       LBNC Review of LBNF/DUNE (14-16 Sep 2020)
       LBNC Review of LBNF/DUNE (2-4 Dec 2020)
       US DOE IPR of LBNF/DUNE (6-13 Jan 2021)

Swiss funding review (Jan 2021)

   Upcoming:
       LBNC Review of the Day-1 ND Physics Program (16-17 Feb 2021) 
       LBNC Review of LBNF/DUNE (3-5 Mar 2020)
       ND-LAr Subsystem Technical Design Reviews (May 2021)
       US DOE IPR of LBNF/DUNE (July 2021)
       ND-LAr Preliminary Design Review (Sep 2021)
       US DOE CD-2/3b Review of LBNF/DUNE (Dec 2021)







ND-LAr summary
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