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3+1 scenario

 Several anomalies point to the existence of an eV sterile neutrino.

* |n the 3+1 scenario, neutrino evolution is described by
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The evolution depends on: Matter potential

6 mixing angles and 3 complex phases

U = R34(054) Ryy(Ony, 054) R14(014) Ry3(0y3) R15(0;3, 013) R15(0,5,015)

» Three mass splittings Am?Z, ~ 107eV> Am2, ~ 1073%eV” and Am2, ~ eV




Excess of L, Ina v, beam
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Excess of L, Ina v, beam
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» Designed to to search for v, — v, at the same L/E as LSND
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» Low energy excess of v, (200MeV < E < 500MeV)
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U, appearance

The excess can be explained by the oscillation The combined analysis has a preference for
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Reactor anomaly

Reevaluations of the v, flux from reactors showed a deficit in the observed flux
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Gallium anomaly .
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 GALLEX and SAGE (Solar Gallium experiments) were tested
using radioactive sources (°'Cr,>’ An

R™meas. /p pred.
-
O
|

=
o0
—
—a—
—

oc .
~J
1 ' LB

* The observation has been confirmed by BEST 0.6 ' ' S '
¢S o C/\ C/O' &« s&«
vo@ vc’@ & & é>¢ %{\'O
S = O‘?\,\» o‘?y\/ & &
» The combined results shows: Ry = 0.8 = 0.05 10— —— ittty — ——
9- 20"
Q. lo
1 b.fp
 The anomaly can be explained in terms of an oscillation E ]
. o) & 6 -
with large Am;; > 1 . _
= 4- :
SBL . 2 1 - i
P~ ~1—sin“20,,— . i
p) . .
o -
0

I FST. TN i v K e N S W e SR SR RS S S SN G
g 01 02 03 04 05 U6 07 08 0.92 1.0
sin26




Combining all the v, disappearance
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U, disappearance
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U, disappearance

At the TeV scale, an eV v, will produce a flavor
resonance for neutrinos crossing the Earth

At the GeV scale, IceCube and SK are mainly sensitive
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Appearance/disappearance tension

Strong tension between appearance and disappearance results. PG = 3.7 X 10~
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We need further efforts to search for light sterile
neutrinos...MicroBooNE




MicroBooNE

o LArTPC

* mm-scale spatial resolution

* _ow energy detector threshold
* ~500 m baseline
* Booster Neutrino Beam

_ _ MicroBooNE (2110.14054)
Three different event topologies to search for v,

CCQE (1e1p) Pinoless v, (1eNpOx, 1e0p0r) Inclusive (1eX)

1eNpOm v, selection 45 MicroBooNE 6.369 x 10°° POT

. ' x 20 )-i-‘ Data (25) H ST :
20.0 MICI‘OBOONE 6 67 10 POT m CC v (258) MICFOBOONE 686 X1020 POT —.—\ > ](3)1le daiz(l),338 ;I'(e:dzl;n;ertamty
Fitted 20.01 —— constrained prediction v other: 5.5 40 thers, 10. ) L4
17.5 Background (3.2) — — eLEE model (x=1): 9.3 Ve CC: 75.4 v, CC, 193 1v.CC,333.1
S s N I S A S A S N N N eLEE(x=1) 17.5 A mmm Outside TPC: 0.0 4 BNB Data: 64 > 35 = = = eLEE Model (x=1), 37.0
> Model (116) > B Cosmics: 0.8 Uncertainty g
v 15.07 , Constrained g 15.0 1 == v with % 5.1 2 30
= 77 Uncertainties S | ===
-)
S e - S 25
™ 10.0- | =
v | 20
o 7.5 ; =
> 215
LLl 1
5 O m : =
2 | 5 - | 5 " + :: e e
0.0 ! | - LN TR
200 400 600 800 1000 1200 500 1000 1500 2000 ==

O P I S I T TR T T e S |
Reconstructed E, (MeV Reconstructed E, (MeV ) 500 1000 1500 2000 2500




Looking for MiniBooNE LEE

MicroBooNE searched for the LEE observed in

MiniBooNE:
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Looking for MiniBooNE LEE

Background Different shapes of the LEE MicroBooNE sensitivity
uncertainties in MB not excluded by MB can be affected
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Searching for v/, — v, in MicroBooNE

107 Argiielles et al. 2021

The background is independent of v
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41 oscillation analysis

Large background of v -beam Large v, sample
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Disappearance results

MicroBooNE can set a bound over the v, disappearance
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Disappearance results

MicroBooNE can set a bound over the U, disappearance
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41 analysis
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Conclusions

Most of the anomalies in the v, disappearance and disappearance channels can be
explained in the 3 + 1 v scenario.

There is a strong tension between the appearance and disappearance channels. We
need more data to resolve the tension.

MiniBooNE’s uncertainties over the LEE has a sizable impact over MicroBooNE’s
sensitivity.

A model-independent analysis of the background uncertainties tells us that templates
with a p-value > 10% are allowed at 2.

We have carried out a fully-consistent sterile neutrino fit.

In the sterile analysis, we find that MicroBooNE’s 30 does not cover the 10 preferred by
MiniBooNE.



Thank you!



Backup: U, disappearance
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Backup: Earth resonance

At the TeV scale, the muon disappearance channel will shows a flavor resonance if there are sterile neutrinos with
masses around eV

* The resonance takes place for v
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