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Particle detection in DUNE
• A charged particle crossing the detector does two things:


• Inonization: removes electrons from argon atoms


• An E-field drifts them towards an anode 


• Produces a 3D image of the event + event energy


• Scintillation: excites argon atoms, which 
immediately decay producing light


• Triggers the 3D picture + event energy
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Like using lightning and thunder to find distance.

TPC is slow (10-3) , photons are fast (10-6)
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Why Liquid Argon ?   87 K
•Dense:                    

40% denser than water


•Cheap: abundant     
(1% of the atmosphere)


• Ionizes easily:     
55,000 electrons/cm


• Excellent scintillation:            
20,000 photons/MeV
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The far detector complex
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FDs timeline

11

Construction Installation

2025 2030 2035 2040

Operation & Physics

Construction Installation Operation & PhysicsDesign & prototyping

Phase I 
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This is really happening

• The cryostat is currently 
being built
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Phase-I far detectors
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Phase-I far detectors
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FD-HD (Horizontal drift module)

60 m
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Prototypes at CERN
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ProtoDUNE-HD
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ProtoDUNE-VD
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DUNE at IFIC
•We have a large group at IFIC (17 people) and big 

responsibilities in DUNE:


•Michel Sorel is the Physics co-coordinator


• A. Cervera is one of the far detector technical coordinators


•We are involved in two main areas at the hardware level:


• Temperature monitoring system: IFIC’s responsibility


• Photon detection system: in collaboration with many other 
institutes all around the world 


•We also participate in the preparation for physics:


• Physics analyses in the CERN prototypes


• Proton decay and atmospheric neutrino oscillations with 
simulations
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The summer school
•Over the years, we have worked on software development and 

physics analyses for several neutrino experiments, including 
T2K, NEXT, and DUNE. 


• But during these two weeks, we'd like to show you a different 
side of our work: the hands-on experimental activities that 
make up our everyday life in the lab.
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Our hardware activities
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Photon detection in ProtoDUNE-VD T-Gradient monitor in ProtoDUNE-HD

~ 8 m
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Working with us
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