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LSND and MiniBooNE

P (ν̄µ → ν̄e) " 0.003

Tension between neutrino and antineutrino signals?
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Reactor anomaly
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Nucifer
(2012)

6% deficit of ν̄e from nuclear reactors at short
distances

• 3% increase in reactor neutrino fluxes
• decrease in neutron lifetime
• inclusion of long-lived isotopes (non-equilibrium
correction)
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Reactor antineutrino fluxes

ILL inversion
simple Β"shape

our result
1101.2663
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Shift with respect to ILL results, due to
a) different effective nuclear charge distribution
b) branch-by-branch application of shape corrections
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Non-equilibrium corrections

Mueller, et al., RRC 83 (2011)
054615

only 2 dozen isotopes
with t1/2 > 12 h above
inverse β-decay thres-
hold

Extra shift due to long-lived isotopes
a) small nuclear physics uncertainty in β-decay
b) depends on detailed fuel history
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Neutron lifetime

range used in past reactor analyses

PDG 2012
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lifetime data from Wietfieldt & Greene, Rev. Mod. Phys. 83 #2011$ 1173
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Gallium anomaly

25% deficit of νe from radioactive sources at short
distances

• effect depends on nuclear matrix element
• interpretation as sterile neutrino is in conflict with
large scale structure neutrino mass bounds over a
large fraction of the parameter space
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Nuclear matrix elements – I
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Nuclear matrix elements – II
For example for the rate from 51Cr this implies,
following Haxton nucl-th/9804011v2, the following
correction

0.667
GT (5/2−)

GT (gs)
+ 0.218

GT (3/2−)

GT (gs)

where GT (gs) is the ground state β-decay
Gamow-Teller matrix element determined from the
β-decay of 71Ge.
The problem is that GT (5/2−) and GT (3/2−) need
be indirectly inferred, for instance from (p,n)
exchange reaction measurements.
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Astrophysics

Neff " 4 from relativi-
stic energy density
BUT
ms ! 1 eV from large
scale structure

future data (PLANCK)
will help to address this
tension
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Disappearance constraints

Absence of effects in
- atmospheric
- Bugey
- CDHS
- MINOS
- . . .
data creates considera-
ble tension in 3+N sterile
neutrino models

More details can be found in the sterile neutrino white
paper, arXiv:1204.5379.
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Sterile oscillation
In general, in a 3+N sterile neutrino oscillation model
one finds that the energy averaged probabilities obey
the following inequality

P (νµ → νe) ≤ 4P (νe → νe)P (νµ → νµ)

independent of CP transformations. Therefore, a
stringent test of the model is to measure

• P (νµ → νe) – appearance
• P (ν̄µ → ν̄e) – appearance
• P (νµ → νµ) or P (ν̄µ → ν̄µ) – disappearance
• P (νe → νe) or P (ν̄e → ν̄e) – disappearance
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Summary
• All current hints are 3 σ-ish
• A lot of hidden, hard to control systematics and
theory errors

• Tension in global fits (see talk by G. Karagiorgia)
• Need for new experiments (see talk by B.
Fleming)

• What would be the consequence of a discovery
for LBL physics?
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