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Run 9223 Subrun 23 event 1184

Run 10798 Subrun 17 event 6399

Run 8750 Subrun 139 event 6998

Out-of-detector scattering
(Long Lifetime c𝜏 >> 1m)

In-detector scattering  
(Short Lifetime c𝜏 < 1m)

Future upgrades will use 2× more data! 
Extending to non-coherent scaEering with improved 

reconstruc,on and background vetoes!

One search, 
three 

topologies!

ResultsMotivation

Data consistent with predic:on at 1.5σ 
Excludes 1-dark neutrino explana,on of MiniBooNE  

at 95% C.L. for different  (colour by colour)!MZ→ 

Hun:ng for e+e- pairs in MicroBooNE LArTPC 
Coherent sca?ering through 3 complementary topologies!  

Total efficiency ∼20–40%!  
Strongest for forward e+e- events!
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See the full results & 2-dark neutrinos in 
Phys. Rev. Le9. 136, 121804!

or or

Dark neutrino 
Model
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MiniBooNE low energy excess [1] 
What could it be?
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(a) MicroBooNE Data
6.87x1020 POT

Constrained Backgrounds
and Uncertainty

Single Dark Neutrino Signal
mZ0 : 30 MeV, m4 : 106 MeV,
|Uµ4|2 : 2 £ 10°10, ≤ : 8 £ 10°4
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(b)
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(c)

New dark neutrino ( ) 
via two produc:on 

mechanisms with new  
New single-dark neutrino: 

Or 2-dark neutrinos:

ν4/5

Z→ 

ν4 ′ νμ(Z→ ′ e+e−)

ν5 ′ ν4(Z→ ′ e+e−)

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.103.052002
https://www.sciencedirect.com/science/article/abs/pii/S0010465523004204?via=ihub=

