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MiniBooNE

Observed an excess of
approximately 180 events at low
energy, < 0.5 GeV.



Mark Ross­Lonergan, IPPP Durham Invisibles15 Madrid 24th June 2015 3

MiniBooNE

GlobalTension

Observed an excess of
approximately 180 events at low
energy, < 0.5 GeV.



Mark Ross­Lonergan, IPPP Durham Invisibles15 Madrid 24th June 2015 4

Observed an excess of
approximately 180 events at low
energy, < 0.5 GeV.

GlobalTension

MiniBooNE



Mark Ross­Lonergan, IPPP Durham Invisibles15 Madrid 24th June 2015 5

What's the Signal?
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Sterile Neutrinos in the MeV­GeV Range have a very rich phenomonology
in SBL facilities. A flux of sterile neutrinos created alongside the standard
neutrino beam can reach the detector and subsequently decay.

Energy Excess Angular Excess

E.g Radiative Decay

Alternative Scenarios



Mark Ross­Lonergan, IPPP Durham Invisibles15 Madrid 24th June 2015 7

Angular spectrum is key tool in excluding large classes of sterile
scenarios. Need to produce more isotropic daughter events from sterile
decay.

Invisible

Signal
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Heavier Sterile Masses
cannot successfully
reproduce the peaked
energy spectrum.

Lighter Z' Masses cannot
successfully reproduce the
more isotropic Angular
Apectrum.

Heavier Z' Masses
cannot achieve a large
enough event rate

Lighter Sterile Masses
cannot achieve a large
enough decay rate

Increasing Mn

Decreasing Mn

Increasing Mz'

Decreasing Mz'

Preliminary
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Thank You!



Mark Ross­Lonergan, IPPP Durham Invisibles15 Madrid 24th June 2015 12



Mark Ross­Lonergan, IPPP Durham Invisibles15 Madrid 24th June 2015 13




