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Drawing The Picture
● 3 neutrinos
● 2 Δm2

● 3 mixing angles

+δCP phase
● Dirac/Majorana
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Commissioning a New Picture
● With the coming precision 

oscillations measurements, 
how could this picture be 
broken?
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Sketching the New Picture
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Sketching the New Picture
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Sketching the New Picture
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Painting the Sterile Neutrinos
● Electrically neutral fermion.
● Lepton.
● Right-handed.

(I. e. new neutrino without weak 
interactions)
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Painting the Sterile Neutrinos
● Why are they interesting?

They have very good connections:

          8

➢ Dark Matter
➢ Leptogenesis
➢ Neutrino Masses
➢ Scale of New Physics
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Painting the Sterile Neutrinos
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keV >MeVeV
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Study of  very massive 
Sterile Neutrinos

         10

>MeV

*Edited Image from: http://arxiv.org/pdf/1412.6322v1.pdf
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Study of  very massive 
Sterile Neutrinos

         11

>MeV

*Edited Image from: http://arxiv.org/pdf/1312.2900v1.pdf
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Study of  very massive 
Sterile Neutrinos
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>MeV

*Edited Image http://arxiv.org/pdf/1502.06541.pdf
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Study of keV Sterile Neutrinos
● KATRIN+
● X-ray Astronomy
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Painting eV Sterile Neutrinos
● SBL accelerator
● SBL reactors
● Source Experiments
● IceCube

      14
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Study of eV Steriles: Accelerators
● MicroBooNE
● T2K
● OPERA

          15

eV

*http://arxiv.org/pdf/1503.01520v1.pdf
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Study of eV Steriles: Reactors
● PROSPECT

● SoLid

● HANARO

● STEREO
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7 Study of eV 

Steriles: 
Radioactive 
Sources

● Daya Bay
● SOX
● CeLand
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8

Study of the eV 
Steriles: 
IceCube

          18

eV

*http://arxiv.org/pdf/1307.6824v3.pdf

*Image Edited from: http://arxiv.org/pdf/1109.5748v2.pdf
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Conclusion
● Lots of Exciting Possibilities
● But We Must Wait
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Fin
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1

Very Massive Steriles: 
ILC Diagrams
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>MeV*Edited Image from: http://arxiv.org/pdf/1412.6322v1.pdf
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2 Study of eV Steriles: Radioactive 

Sources
● SOX @ Borexino
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3 Study of eV Steriles: Radioactive 

Sources
● CeLand

          23
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Study of eV Steriles: Reactors
● SoLid – Projected 2017
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Study of eV Steriles: Reactors
● STEREO

          25

eV

*http://ruphe.fsac.ac.ma/Neutrino_ILL_experiment/STEREO/Stereo_Proposal.pdf
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Study of eV Steriles: Reactors
● HANARO
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eV

*workshop.kias.re.kr/lownu11/?download=lownu-ydkim.pdf
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Study of eV Steriles: Reactors
● So Many Experiments

          27

eV

*Image Edited from: http://www.nature.com/ncomms/2015/150427/ncomms7935/pdf/ncomms7935.pdf
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Study of eV Steriles: Accelerators

● T2K 
near 
detector
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Study of eV Steriles: Accelerators

● OPERA: Current constraints
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0

NSI: Non Standard 
Interactions 
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1

NSI with IceCube
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*Edited Image from: http://arxiv.org/pdf/1304.1042v2.pdf



8
/
2
0
/
1
5

3
2

         32

erg Backup Slides

● SBL Oscillation
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