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p(x) is the medium matter density.
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Global Fit

D.V.Forero, Tértola & Valle (PRD 90 (2014))
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Production, propagation and detection

Production:
3 decay of fission fractions of
k :235 U 239Pu 241 PU and 238U

Nb neutrino/fission
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Energie (MeV)

Flux parametrizations: ®(E)
P. Huber (PRC 84 (2011))
T. Mueller et al. (PRC 83 (2011))



Production, propagation and detection

Production: Detection:
(3 decay of fission fractions of Through inverse 5 decay
k :235 U, 239PU, 241 PU and 238U 173 + p SN+ e+

Nb neutrino/fission

2 4 6 8 1(? 12
Energie (MeV) No e Po(t)
N(Et) = Pz % (f,’__ll> x| {or)
Flux parametrizations: o (E) ’ Sk fi Jo o dE &k (E) ogp(E)Pee(E, L) ‘

P. Huber (PRC 84 (2011))
T. Mueller et al. (PRC 83 (2011)) Neutrino propagation — Pee(E, L)
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Beyond standard v oscillations: NSI

F Fr f

@ Neutrino masses imply physics BSM.
@ New neutrino interactions are expected in SM extensions

@ The exchange of new heavy particles could leave a low energy
fingerprint’ in the form of NSI.

@ Itis worthy to quantify the 'amount’ of NSI allowed by the new data.



NSI in SBL reactor experiments

JW.F Valle (PLB 199(1987))
M.M Guzzo et al. (PLB 260(1991)), E. Roulet (PRD 44(1991))
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NSI in SBL reactor experiments

JW.F Valle (PLB 199(1987))
M.M Guzzo et al. (PLB 260(1991)), E. Roulet (PRD 44 (1991))
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J. Kopp etal. (PRD 77(2008)) arxiv:0705.2595
@ Production (Detection) <= 3(3~")-decay process.
@ Atthe quark level u < d.
@ NC matter effects in neutrino propagation can be neglected, so only CC
part is present in v production and detection.

ggéf,V:I:A 0 and gé;éo),u,d,ViA_)E;gD) J




Oscillation analysis with NSI
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@ |7g) = 1Pa) + 32, €35 17y)
@ The effective oscillation probability is given by:
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Oscillation analysis with NSI

0 S, = =¢, = |ea|€

@ |7g) = 1Pa) + 32, €35 17y)
@ The effective oscillation probability is given by:

Pfff' g~ - 45123 sin2 Aszy
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One parameter at time:
l. ee #0 Flavour Universal
l.e,r#0,003 =7/4 . eepr=¢€,603 =7/4

@ Initially, let us assume anorm = 0 in the analysis.



Results for the ¢, case arXivi1412.1064
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Results for the ¢, , case arXiv:1412.1064
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Absolute flux normalization

@ Reactor flux uncertainties in the absolute normalization in reactor
experiments can be ~ 3% P. Huber(PRC 84(2011)) or slightly bigger ~ 4%
A. C. Hayes et al. (PRL 112(2014)) .

@ Other sys. uncertainties can affect the absolute normalization in the
event calculation.
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Absolute flux normalization

@ Reactor flux uncertainties in the absolute normalization in reactor
experiments can be ~ 3% P. Huber(PRC 84(2011)) or slightly bigger ~ 4%
A. C. Hayes et al. (PRL 112(2014)) .

@ Other sys. uncertainties can affect the absolute normalization in the
event calculation.

@ Let us assume conservatively o, = 5%:
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0.020 < sin® #2)® < 0.024
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Summary

@ The reactor mixing angle has been measured within a ~ 5% precision
mainly thanks to Daya Bay.

@ Taking advantage of the Daya Bay data other beyond standard oscillation
scenarios can be probed. In particular, CC-like NSI have been tested.

@ In presence of NSI the determination of 63 is modified (the robustness
is lost). Constraints on the NSI couplings were calculated. Those
constraints strongly depend on the assumptions on the absolute flux
normalization.

13



THANK YOU



Back up



Oscillation Channels

ve Disappearance

P(7e — ) = 1 — sin® 2013 sin® <

Am3, L

4E

) + cos® 613 sin(2612) sin® <

Ve Appearance from a l/,u'beam Cervera etal. (NPB 579 (2000))
P(Vu — Ve) ~ | Patmeii(Aaer&) + vV 'Dsol‘2
= Paim + 2V Patm/ Pso COS(Asz2 + ) + Psol

m = sin 23 sin 2043

V/Psoy = COS 023 Sin 2015

Psin 5 +FPcos s
sin(As — al)
(A31 = aL)
sin(aL)

(al)

Asy,

JAVS

with a=Voe/2 and A; = (AmjL)/(4E)

v,, Disappearance

Am3, L
4E

P(v, — v,) &~ 1 — sin® (203) sin® Agz — sin® 2643sin” O3 sin® Ay

)

16



Results for the FU case
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Flavor neutrino states with NSI

A ‘new’ state |v3) can appear with the usual state |v,) in a CC weak process
together with /,. That flavor ‘admixture’ is incorporated to the anti-neutrino
flavor states:

)+ i)
(78] = (7s] + ang (7]
n
where the standard flavor states are related to mass eigenstates by:
"7&> = Z Vak|’7k>
k
The anti-neutrino transition probability for the new states is:

Pos o9 = (75| exp (=i # L)|7) 2.
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Complete second order NSI probability
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