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LANSCE current (Los Alamos, USA)
• 0.8 GeV 
• 0.1 MW and 0.125 mA
• 20 Hz
• 290 ns single-pulse  100 ns (LANSCE-PSR)
• Total of 4.6% DAR/POT

p+

→
π

SNS (Oak Ridge, USA)
• (1 1.3) GeV 
• (1.4 2.8) MW
• 60 Hz
• 400 ns single-pulse
• About (9% 11%) DAR/POT

→ p+

→

→ π

ISIS (Rutherford, UK)
• 0.8 GeV 
• 180 kW and 225 A
• 50 Hz
• 100 ns double-pulse (total 424 ns)
• About 4.3% DAR/POT

p+

μ

π

JSNS (J-PARC, Japan)
• 3 GeV 
• 1 MW and 0.33 mA
• 25 Hz
• 100 ns double-pulse (total 800 ns)
• Total of 25% DAR/POT
• Total of 0.38% DAR/POT

p+

π
K

SINQ (PSI, Switzerland)
• 0.59 GeV 
• 1.4 MW and 2.4 mA
• Continuous
• Total of (—) DAR/POT

p+

π

F2D2 (Fermilab, USA — proposal)
• (0.8—2) GeV 
• (0.1—1.3) MW
• (60—120) Hz
• (20 ns—2 s) single pulse
• Expected around 10% DAR/POT

p+

μ
π

LAMPF/LANSCE 93-98 (Los Alamos, USA)
• 0.8 GeV 
• 0.65 MW and 0.8 mA
• 120 Hz
• 600 s (0.25 ns substructure)
• Range between  (6.7%—9%) DAR/POT

p+

μ
μ

ESS (Lund, Sweden)
• 1 2 GeV 
• 2 5 MW and 62.5mA
• 14 Hz
• Expected 2.8 ms 
• Expected 30% DAR/POT

→ p+

→

π †
CSNS-I  CSNS-II (IHEP, China)
• 1.6 GeV 
• (0.1 0.5) MW and (0.06 0.3) mA
• 25 Hz
• 100 ns double-pulse (total 800 ns)
• Expected 17% DAR/POT

→
p+

→ →

π

 DAR sourcesπ+/μ+/K+

Current with neutrino detectors
Past or no neutrino detectors
Future with proposed neutrino detectors

Past
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PROSPECT-like detector

20 m
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3.7 t



  

Detector  PROSPECT-LIKE
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Reduce neutrino background

3.7 t



  

Detector  PROSPECT-LIKE
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Reduce neutrino background

Maybe muon veto?

3.7 t
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Cosmogenic back ground
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3 years



  

Leptophilic LFV ALPs
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ALPs: Leptophilic
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Cosmogenic back ground



  

Decay in flight
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3 years



  

Rare muon decays

Decay in flight
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3 years



  

Summary



  

Thank you



  

Back up



  

ALPs

Why so small? 

Neutron electric dipole moment 

QCD Axion solution and Strong CP problem

Solves dynamically the 
Strong CP problem 

Warm dark 
matter

Appear in many 
new Physics 

models

Abel, C., & Others. (2020). Measurement of the Permanent 
Electric Dipole Moment of the Neutron. Phys. Rev. Lett.

Peccei, Quinn 1977

Weinberg 1978
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How do we search for ALPs?
Neutrino Detectors

We will search 
for ALPs

FIPs 2022 Workshop Report



  

ALPs: Higgs coupled

Production



  

ALPs: Higgs coupled



  

HNL

arXiv:2509.14085

https://arxiv.org/abs/2509.14085
https://arxiv.org/abs/2509.14085


  

    

Lepton Flavour violating (LFV)
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Rare muon decays
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Higgs 
mechanism

High scale 
See-saw

Low scale see-
saw

Symmetry protected 
scenarios 

Why so small? 

How do we give mass to neutrinos?

 

Mohapatra, & Valle 1986 ; Akhmedov, Lindner, 
Schnapka, and Valle 1996; Gonzalez-Garcia and 
Valle 1989; Gavela, Hambye, Hernandez 2009; 
Bernabéu, Santamaria, Vidal, Mendez, and Valle 
1987; Mohapatra 1986

 

Schechter and Valle 1980; Mohapatra and 
Senjanovic 1979; Minkowski 1977; Gell-Mann, 
Ramond and Slansky 1979; Yanagida 1980
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How do we give mass to neutrinos?

New Physics scale M

Oscillations
Sterile 

Neutrinos

Averaged-out
Non Unitarity

Decay
eV keV MeV GeV TeV meV 

Not directly testable
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