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Experimental set-up: T2 target
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~5-7x1012 protons/spill with a spill duration of 4.8 s →3.5x1018PoT/year
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These neutrino fluxes are based on the meson simulation done with Pythia 8.3

Simulated with GENIE



  

HNL



  

HNL: Production
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We consider the simplified phenomenological benchmarks of 
one HNL mixing with one SM neutrino of a given flavour
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Backgrounds



  5Simulated with GENIE



  6Simulated with GENIE



  7Simulated with GENIE



  

Take home message 

● Our preliminary studies tell us that some of the 
golden channels for the HNL will be close to 
background free.
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What is next? 
● We need to compute the background using the 

Geant4 simulation for the neutrino flux.

● Explore other sources of background like cosmics

● Compute the background for other types of 
searches, like Milicharged particles where the 
signal comes from scattering.



  



  

Back-up



  



  

HNL: Decays into visible channels
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New Physics: Decay in flight inside the detector

Detector(NP02)
Liquid Argon TPC

400 GeV protons

 Small couplings 

Large couplings 
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HNL: Fluxes

● Wide HNL beam 
● Small changes in the 

geometry will not 
significantly change the 
results

● Any of the two ProtoDUNE 
detectors can be used

● Quite energetic HNL beam 

HNL at z = 677 m

HNL intersecting the detector
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HNL: Decays into visible channels (combination)
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