
ND Computing
Mathew Muether and Palash Roy
December 2021 – Essential Computing Workshop



About us

Dr. Mathew Muether
Mathew.Muether@wichita.edu
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• Associate Professor, Wichita State University
• Member of NOvA, DUNE, and Emphatic
- Formerly Neutrino Interaction WG Convener for 

NOvA
- DUNE ND Reco/Sim Physics Coordinator
- TMS L3 Manager
- ND Computing Manager

Palash Kumer Roy

• PhD Student, Passed Qual this Semester
• Work on ongoing ND Production effort
• Designed TMS GDML (geometry)



New ND Reconstruction and 
Simulation Working Group
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ND Reco/Sim Conveners and Meeting Time

#nd-reco-simDr. Linda Cremonesi

l.cremonesi@qmul.ac.uk

Dr. Mathew Muether

Mathew.Muether@wichita.edu

Bi-weekly meetings -
Wednesday at 10 am Central

DUNE-ND-SW-INTEGRATION
@LISTSERV.FNAL.GOV

The software for the individual DUNE ND sub-detectors 
(Lar, GAr, TMS, SAND) is developed in group Sim/Reco
efforts in coordination with the global effort. The group also 
coordinates with FD Sim/Reco WG, Physics working 
groups, PANDORA, and DUNE computing.  
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https://indico.fnal.gov/category/1004/
mailto:DUNE-ND-SW-INTEGRATION@LISTSERV.FNAL.GOV
mailto:DUNE-ND-SW-INTEGRATION@LISTSERV.FNAL.GOV


Dune Computing Consortium
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DUNE ND Reco/Sim Org.

6

ND Reco Sim
M. Muether

L. Cremonesi

ND-LAr
A. Mastbaum

ND-GAr
T. Junk

SAND
G. Yang
P. Sala

L. Dinoto

PRISM
M. Wiking

TMS
C. Wret

• The ND Sim/Reco Working Group is tasked with overseeing the 
the software for and production of ND files for physics and 
design analysis. 

Release and 
Production Mangers

Jingyuan Shi 
Munerah Al Rashed  

SunWoo Gwon
Alex Moor 
G. Yang

DUNE Computing

DUNE Physics
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Overview of the Software
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Staged Production Process/Status

Freezes à Mini-Production à Validation à Full Production
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Stage Steps

Geo./GENIE
• Frozen for 

LAR/GAR/ 
TMS

• GENIE 2

GEANT
• Frozen.

Detector
Response

• Under Dev.

Detector 
Reconst.

• Under 
Dev.

CAF
• CAFAna, 

GArAna
• Under Dev.

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

Stage 1/2 Mini Production 1 
• Priority samples Completed: Interactions ND-LAr

volume (1e19 POT), Hall + ND-LAr + TMS (1e19
POT), Hall + ND-LAr + ND-Gar (1e19 POT), 

• Upcoming: Rock (1e18 POT, In Progress)



ND TDR Production Status

12/14/21 DUNE ND Reco/Sim Update – M. Muether/L. Cremonesi9

Stage 1 and 2 Mini Production Complete (Nov. 2021)
• Interactions on Lar Active Volume produced at NERSC  

Next Steps
• Analysis Groups are validating files. 
• ND Software will be made compatible with SAM dataset input. 
• Incorporating reconstruction/detector response software into ND 

production framework.



Goals and Milestones
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• Deliver end-to-end simulation through CAF 
with robust file handling in 2022. 

• Define DUNE ND Computing Model. 
• Document and define the reco/sim 

requirements and demonstrate capabilities 
(with physics use cases).

• Generate ND Production to support upcoming 
reviews and analyses .



Additional Planning
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• The ND Reco/Sim WG has produced a Data Model Document 
detailing metadata, external data raw data, simulated data 
calibrated data, reconstructed data, and analysis tree 
information. 

• DUNE Software Management and Workflow/load Management 
groups have been established and ND is communicating with 
them. 

• Regular meetings with FD Reco/sim to assure compatibility for 
LBL analyses. 



BACKUP
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