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Sterile neutrinos?

Experiment Type Channel Significance
LSND DAR v, — v, CC 3.80
MiniBooNE SBL accelerator v, — ve CC 3.40
MiniBooNE SBL accelerator v, = v, CC 2.80
GALLEX/SAGE | Source - e capture | v, disappearance 2.80
Reactors Beta-decay v, disappearance 3.00

K. N. Abazajian et al. "Light Sterile Neutrinos: A Whitepaper", arXiv:1204.5379 [hep-ph], (2012)
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Sterile neutrinos at accelerator experiments”?
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Sterile neutrinos at accelerator experiments”?
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Sterile neutrinos at accelerator experiments”?

' oscillations?
e ] 3 ;’"’ l/[l
it g el ™ : \Ll"
o Y Ve
' t;— = 3 \&’L AT ve |,
m' —v =S K+ §A !
FNAL booster  target and horn

(174 kA) decay region _
(8 GeV protons) (50 m) dirt detector
(~500 m)
MiniBooNE Detector — -
V,LL — Ve [PRL 102 (2009) 101802] V'u — Ve [PRL 110 (2013) 161801]
> 3 % B T T 1 1 T T
() C

= - e Data % 10 E . . -

5 25 _—* O Ve Iromi £ Antineutrino
= C [ v Trom * B o Data (stat err. i
§ o + LSND signal [ v, from K° D 10 y _l_ LSND signal %‘I’) Em('“t"f:. ! E
“ == — -|:| Zoj'ﬁf 08 | | > =¥;f:;$dK° B
¢ it EZL"'»S:'Y ]
[ other I dirt B
Total Background 06 1 p— St Syst. Error 1
0.4 B . -
4 0 i o WU
0.2 0.4 0.6 0.8 1.2 14 15 3. 0.0 :
. e QE 0.2 0.4 0.6 0.8 1.0 12 14 15 3.0
MiniBooNe (2009-20 | 3) B (GeY) E® (GeV)

PRL 110 (2013) 161801



Sterile neutrinos at accelerator experiments?
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Global explanation”?

, Collin, Arguelles, Conrad, Shaevitz

[NPB 908 (2016) 354]
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MiniIBooNE low-energy excess tension

MiniBooNE low-energy excess (neutrino mode) is hard to explain with
additional neutrino(s)
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Impact on future LBL

CP-violation and MH measurements will be impacted by the presence of
sterile neutrinos

neutrino events, NH anti-neutrino events, NH
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Recent results

ceCube. B, Jones' tak]

Reactor experiments
Long-baseline experiments have looked for sterile neutrinos
= T2K

= Minos/Minos+

= Nova
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Reactor experiments
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Recent results

+  Long-baseline experiments have looked for sterile neutrinos
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Minos / Minos +
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Minos / Minos +

- Look at ve appearance in FD based on ND predictions
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Minos / Minos +
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What’s next then?



SBN programme at Fermilab

T —

A Proposal for a Three Detector
Short-Baseline Neutrino Oscillation Program
in the Fermilab Booster Neutrino Beam
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SBN programme at Fermilab
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Status of SBN -> MicroBooN

- MicroBooNE has been taking neutrino data since October 2015

- > 1/2 data set accumulated in first year
- Upgrades underway
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Status of SBN
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Status of SBN -> SBND

- TPC construction has begun!
- Detector installation planned for Summer 2017

HV feed-through prototype ‘Cathgode plane mesh prototype




Status of SBN -> [CARUS

Detector refurbishment is underway (complete early 2107)
Installation at FNAL in 2017

Commissioning and operations 2018
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JSN82 (J-PARC Sterile Neutrino Search at J-PARC Spallation Neutron Source)

MLF building (bird’s view)

- Hg target = Neutron | - |
B and Neutrino source ' g l - 13GeV

2l 50t Gd-loaded liquid beam
- scintillator detector
(4.4m diameter x
4.4m height)
150PMTs

3GeV pulsed proton
beam

Searching for neutrino oscillation : v, 2 v, with baseline of 24m.

no new beamline, no new buildings are needed = quick start-up

T.Maruyama, ICHEP 2016
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JSNS2 (J-PARC Sterile Neutrino Search at J-PARC Spallation Neutron Source)
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Decay-at-rest options (IsoDAR)

* ISODAR -> Using cyclotron to produce
isotope 8Li that will decay at rest
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Summary
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Conclusion

Several anomalies in neutrino experiments (all ~30)
No clear coherence in the results (a lot of tension)
Need to test the anomalies directly

Understanding these anomalies is crucial for the future LBL experiments
iIn order to properly interpret CP-violation and MH measurements

Some approved experiments will help (e.g. SBN), but we are cutting it
fine!

The next years will be critical for sterile neutrino searches, stay tuned!
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S

BN programme at Fermilab (disappearance)
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Nova

, NOVA Simulation , NOVA Simulation
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MINnos+

Three- neutrmo hypotheSIS
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