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Phenomenology of eV sterile vs

From eV to sub-eV sterile neubrinos



o GUT, see~saw models of v mass, leptogenesis
¢ eV, dark matter candidates

e sub-eV, 0,; reactors and solar neukbrinos
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In a 2v frameworie:

P.. ~1—5sin? 26,0, sin

In o 3+1 scheme:

Am?, L
Pee=1-4Y UZUZ sin? —L=
~ AE

Am?, < Am2, < Am?

atm new

sin? 0,0, ~ Ue24 — sin® Oy
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90% CL limits from CCFR and CDHS
MiniBooNE only 90% CL limit

90% CL limit from MINOS

90% CL sensitivity (Sim. fit)

90% CL observed (Sim. fit)
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95% C.L.

— MBv + LSNDv
= Dis + KAR + NOM + MBv

Griunki
Laveder
arXiv:1107.14-82
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A.P., Review for Mod. Phys, Lett. A 2%, 1330004 (2013)

Comb. +
Reactor Anomaly

0.1

sin 614 < 0.04 (90% C.L.)



Am?=2.0eV2

sin2(295) = 0.05
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M. Pallavicini @ Neukrino 2012






Motivations for investigating VLSv's

Theory does not provide info oh v, mass-mixing
which should be investigated without prejudice

Cosmology presents anomalous features which can
be easily éxplained by VLSv’s (but not by eV vs)

For the first time hew experiments, born for other
purposes (to measure 6,5) can probe sub-eV masses



eV sterile neubrinos

Haman and Hasenkamp [130%.3258 as&ro—ryh]



- Contribution to v mass in the sub-eV range
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P.. ~ 1 — sin? 26,5 sin® (

Am3,L ~ 1967 Am?, L 4 MeV
A1F, 102 eV?2 400 m E,
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igures from Esmaili et al., Phys. Rev. D %%, 073012 (2013)



Double Chooz
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AP. JHEP 1310, 172 (R013) [130%.8% %0 hep-—ph]



Double Chooz + RENO + Daya Bay

AP. JHEP 1310, 172 (2013)
[130%.6% %0 l«e[a-[ah]




e Possible indications of eV sterile neutrinos

o Hink from cosmology also is difficult to explain

e VLSvs with Am? ~ [1073 - 1071] eV 2 offer an option
for cosmo hinks (darke rad. and hot-dark-matter)

 New information on eV/sub-eV vs indispensable



First concrete extension of the SM; will need scrukin
Properties bajov\d m & 07 Self interactions & with DM ?

Subleading effcts expected in osc. phenomenolog
NMH & CPV se.vxsitivi.[;s alkered, Ng.w CcPV pkasas?

Impact in cosmology (radiation and hot dark malter)



Thank you for your attention!
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Treat all transitions as allowed GT

Treat all non-unique forbidden transitions as [Z,r]o'
Treat all non-unique forbidden transitions as [2,r]1'
Treat all non-unique forbidden transitions as [Z,r]z'
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AC. Hayes et al. arXiv:1309.4146 [hucl-th]
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Normal Hi'.e.mrckv Inverted Hierarckv
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Barry, Rodejohann, Zhang, arXiv:1105,3911



Plancke (2013)

Planck+WP+highL
+BAO
+Ho

+BAO+Ho

® ANy € [0, 1] requires a mechanism hampering vs thermalization



Existing constraints
Limited to
A, > few x 1072 ey?

Bugey-3

KAMIOKANDE (Ref. 28)
S EXPERIMENT — 1
- <— GOESGEN (Ref. 26)

KRASNOYARSK (Ref. 27) —
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Double Chooz RENO
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