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Introduction to DUNE 

Upcoming next-gen long baseline neutrino oscillation experiment

● Target physics: 
○ Oscillations – neutrino mass ordering, CP violation, precision oscillation parameter 

measurements
○ Supernova detection & Pointing (~5 Degrees)
○ BSM – Nonstandard nu interactions, dark matter, HNL, etc.

Far Site – SURF – Lead, SD Near Site – Fermilab – Batavia, IL



Slides from Physics Co-coordinator’s CERN Colloquium during Collab. Mtg. Week

1.5km underground!

https://indico.cern.ch/event/1639798/


Slides from Physics Co-coordinator’s CERN Colloquium during Collab. Mtg. Week

Construction starting this 
year: Tentatively Aug 3!

https://indico.cern.ch/event/1639798/


Slides from Physics Co-coordinator’s CERN Colloquium during Collab. Mtg. Week

https://indico.cern.ch/event/1639798/


Slides from Physics Co-coordinator’s CERN Colloquium during Collab. Mtg. Week

https://indico.cern.ch/event/1639798/


Slides from Physics Co-coordinator’s CERN Colloquium during Collab. Mtg. Week

https://indico.cern.ch/event/1639798/


Slides from Physics Co-coordinator’s CERN Colloquium during Collab. Mtg. Week

FD-3: Vertical Drift module
FD-4: “Module opportunity” – various technologies considered. Including by EDG

https://indico.cern.ch/event/1639798/


Physics Updates – Submissions/Publications

My work!



Computing-focused presentations





Test using LLMs for adapting algorithms to new framework

NPPS Input could be good for this sort 
of task!





Data Management Dev/Ops



Data Management Dev/Ops
Note: source of Rucio scalability crisis is DUNE’s current 

paradigm of individual uploads of data + logs from individual jobs 
(as opposed to batch uploads from a dropbox)



Note: JustIN is our main distributed 
workflow management system





Synergy with DUNEPro Agent





Transitioning to Spack for software 
package management



Physics/Reco x ML 



DNNROI developed at BNL by 
NPPS members + colleagues



Point Set Transformer for Semantic Segmentation



Pandora: ‘mainline’ reco framework 
w/ mix of trad. and ML routines



Shower clustering w/ Transformer model



Real-time Anomaly Detection



Wire-Cell Development/Porting



ML-based nu Trigger for ProtoDUNEs



SPINE: End-to-end ML Reconstruction
● Developed first at DUNE Near 

Detector(s)
○ Particularly busy events (see 

below) – upstream interactions 
with cavern walls 

● Adoption at Far Detector / 
ProtoDUNEs ongoing



Miscellaneous



Opticks for DUNE Far Det. Simulation
● I remember Gabor was interested in 

working on something similar for 
DUNE? What is the status of that? 



Software ‘framework’ for one ND 
component
● Different ND component 

technologies led to branching 
in software/ecosystems

● Has anyone heard of μfw?



DUNE-whitepaper for Genesis Mission


