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Sterile neutrinos (3+1)
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MicroBooNE
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Decaying sterile neutrinos (3+1+decay)
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MiniBooNE excess is interpreted as the active neutrinos from sterile decay
product.

Ve appearance signal is only suppressed by the square of the mixing, not 4th
power in the oscillation case (4|U,4|*|Ue4|? ). Therefore, smaller U4 is allowed,
evading limits from Y disappearance.
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Decaying sterile neutrinos (3+1+decay)
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Decaying sterile neutrinos (3+1+decay)

Vg flux from a Vs source:

®,, (L, E,) :/ dEy®,, (L =0, Ey)Pos(L, By, E,)

min

Paﬁ _ dec Sdec 0(3%(:
g : V4 thatis yet to decay at baseline L produces V. through oscillation.

pdec gd
Pis S°|: vy that decays into active states.
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For helicity-conserving decays, S$5(Ey, E,) =
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Disappearance of the intrinsic v,
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v, — V. Appearance signal
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MiniBooNE favors decay because of the low energy events from decay. Although there is

some penalty from detector efficiency, cross section and the helicity-conserving factor.
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Oscillation Fits — varying |Ue4 2
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Decay Fits — varying coupling
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Decay Fits — varying |Ue4 2
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Conclusion

® The minimal 3+1 model is not enough to reconcile all the anomalies.

® Decaying sterile neutrinos predicts LEE at MiniBooNE and fits better.

e We present the first comprehensive fit to MicroBooNE, accounting for
disappearance, energy loss, etc.

® Decaying sterile solution to MiniBooNE is ruled out by MicroBooNE at
more than 95% CL.

® In principle it can also explain the BEST anomaly.
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Backup — 3+1 slices
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Oscillation probability, best-fits
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