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Call for new physics
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● Scalar : Dark Higgs, Muon scalar 
etc

● Pseudoscalar: Axions, ALPs

● Vector: Dark Photon, etc

● Fermions: Heavy neutral 
leptons (HNLs)

FIPs

Long lived particles

Fixed-target



  

What is a spallation neutron source?
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Meson production
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J-PARC
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SNS and LANSCE
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● Scalar : Higgs portal scalar, Muon 
scalar
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● Fermions: Heavy neutral leptons
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HNLs



  

HNL

We consider the simplified phenomenological benchmarks of 
one HNL mixing with one SM neutrino of a given flavour
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ALPs: Higgs coupled
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ALPs: Higgs coupled
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● Weak conserving (WC)

● Weak violating (WV) 

ALPs: Leptophilic
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Lepton Flavour conserving 
(LFC)

Lepton Flavour violating 
(LFV)



  

Production
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Lepton Flavour conserving 
(LFC)

Lepton Flavour violating 
(LFV)

Lepton Flavour conserving 
(LFC)

Helicity suppression 
lifted
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Lepton Flavour conserving (LFC): universal
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Lepton Flavour conserving (LFC): electron dominance
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Lepton Flavour violating (LFV)
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Rare muon decays

Decay in flight

Lepton Flavour violating (LFV)
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Rare muon decays

Decay in flight

Lepton Flavour violating (LFV)



  

Summary

● Past experimental data keeps giving us nice 
surprises, such as those from KARMEN and LSND.

● Spallation sources provide a valuable complementary 
venue to search for FIPs, particularly those produced 
in muon and pion decays.

● Reducing backgrounds will greatly enhance the 
ultimate reach of these facilities.
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