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NEUTRINO UNBOUND
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FOLLOW THIS LINK and STAY TUNED !



RENO anomaly (3.6
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Fraction of 5 MeV excess (%) to total expected flux

v Near : 2.303 +/- 0.117 (stat.) +/- 0.395 (sys.) +/- 0.492 (expected shape error)
v Far :1.468 +/- 0.390 (stat.) +/- 0.499 (sys.) +/- 0.482 (expected shape error)




Explanations?

Direct summation of latest ENSDF database,
assuming allowed beta-spectrum shape
Dwyer and Langford, 2014

Nuclear Calculation
i ——— B Conversion, Huber

i ——— B Conversion, Mueller
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This direct summation, as all other direct summations,
does not agree with the Schreckenbach total
beta-spectrum.

P. Huber — p. 18



B-spectrum from fission
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Schreckenbach, ef al. 1985.

239U foil inside the High
Flux Reactor at ILL

Electron spectroscopy
with a magnetic spec-
trometer

Same method used for
239Py and ' Pu

For 238U there is a recent
measurement by Haag er
al. 2013.

P. Huber — p. 6



RENO anomaly (3.6
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Data / Prediction Data / Prediction

Far / Near
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DYB anomaly (4.1 o)
D Nufact 2014
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cm' / fission / MeV
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<> Compare Daya Bay spectrum S

Deduced antineutrino spectrum

< Extract a reactor antineutrino spectrum S, \(E,) :

< It supplies data outside [2, 8] MeV and could be used for flux and spectrum prediction.

+« Daya Bay Spectrum

Huber + Mueller
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comparison of positron spectrum.

Normalize the unfolded spectrum to cm?/fission/MeV.

_ Sunfolded (EVE )
P (Er,,L)-N, - F

Sobs_‘7e (Eve )

otal
wiere

N, is number of protons per unit target mass;
P,(E,, L) is suvival probability of v, weighted by flux;

F, .., is total number of fissions of all reactors.

Spred_17e (E) = (Zaksk(E) +Cne(E) + SNF(E)) 'GIBD(E)

where
o, are the effective fission fractions of Daya Bay

(E,) and Huber+Mueller Prediction S, .4 \(E,) :

Same rate deficit as flux measurement, and same shape deviation structure as in

10



DYB anomaly (4.1 o)

o Nufact 2014

20000 I l!-_ Data e+
— =
B - - - Huber+Mueller (full unc.)
- . - Huber+Mueller (reac. unc.)
© 150001 — ¥ -
p— ~ - — ILL+Vogel
o - = -
Dy - - Spectrum
"on 10000 - .
44 = - normalized to
'.g. = the prediction fox
x .
w100 - shape 01.11}
-~ comparison
-

-, ., s, i i D
=
o
S
= +
D .
=
(-}

10
Prompt Positron Energy (MeV)




Data/Prediction

p-value
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DYB anomaly (4.1 o)

D|CHEP 2014

b .“"P\“ Energy window scan
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Reactor 5 MeV anomalies

) TAU 2014

Data (normalized to prediction)
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T2K anomaly

DEPS 2013
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T2K anomaly

DEPS 2013
data MC poisson cumulative| p-value
3 2 0,180447 0,85712346| 0,142877
1 1,8 |0,297538 0,46283689 | 0,537163
2 2 0,270671 0,67667642| 0,323324
3 2 0,180447 0,85712346 | 0,142877
6 2,3 |0,020614 0,99063807 | 0,009362
8 2,4 10,002477 0,99913802 | 0,000862
1 2,4 0,217723 0,30844104 | 0,691559
1 2,5 |0,205212 0,2872975 | 0,712703
3 2,6 |0,217572 0,73600164 | 0,263998
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