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When deriving parameter bounds, two possible strategies
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Including 0ppv data
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Two classes of models

ACDM+Y: flab universe with a cosmological constant and
adiabatic perturbations plus massive neutrinos (6+1 parameters)

ACDM+2+Aens: one parameter more that controls lensing in
the Planclk angular spectra (6+1+1 parameters)

We separately study NO and 10, taking as unkinown the Llowest
neutrinoe mass and caleculating the other two by means of the
best-fit values of the mass square differences dm? and Am?

ALL tn all 12 = & x 2 data set combinakions
& coses Mi&k Ate_nszl QV\Ci & Mi&h Aie_y\s ‘FT‘Q@

Planck TT | 7TgrI

Planck TT + mu=1 + lensing TT Te.mla»era&ure QV\LSOE\”OF:}
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Planck TT, TE.EE + 7HFI + lensiug BAG Barjch acoustic oscillakion
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Focus ol 4 representative cases —> (#10,#1 SHO,HE)
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4 selected cases wikth increasingly strong bounds
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4 selecked cases wikh Ln&reasémstv skrong bounds

e x* curves for NO and

10 converge for large 2

e x* curves bifurcate
for small 2
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Combination of oscillation and non-osculaktion data
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MBL reactor exp. (JUNG, RENG-50)
Mass ordering discrimination through %
interference between long-wavelength
oscillakions driven bj (8vm2,012)

and short-wavelength ones driven bv

(AMZ,Ols)
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MBL reactor exp. (JUNG, RENG-50) :
Mass ordering discrimination through =r
interference between long-wavelength
oscillakions driven bv (8vm2,012)

and short-wavelength ones driven bj

(AMZ,Hls)
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Expect 0(10%) events in a few years

Will also improve the accuracy on m? and 612 by a factor of ~10

Most meor%au& SvS&@M&Ei& errors
enerqgy resolubion
enerqgy scale
flux shape
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After the inclusion of enerqgy scale
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In the context of MBL experiments
we introduce smooth
deformations of the detector
enerqy scale and the reactor anti-
neutrinoe flux (up to sth-order
Fmtvmammts, Le, +12 svs&ema&m
pulls) constrained by current
error bands (in blue at zl0)
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JUNG-Like prospective sensitivity to mass ordering (our estimatex)

Abscissa scales as T2 => Linear behaviour for pure statistical errors
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JUNG-Like prospective sensitivity to mass ordering (our estimatex)

Abscissa scales as T2 - Linear behaviour for pure statistical errors
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Inclusion of energy-scale uncertainties bends the Linear rise, but still
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of flux-shape uncertainties: 30 sensitivity tn ~10 years
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JUNG-Like prospective sensitivity to mass ordering (our estimatex)

Abscissa scales as T2 - Linear behaviour for pure statistical errors
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Inclusion of energy-scale uncertainties bends the Linear rise, but still
allows 30 discriminakion after ~& years of data taking. With the inclusion

of flux-shape uncertainties: 30 sensitivity tn ~10 years

Also the precise determination of (8m?,012) affected: accuracy decreased by a
factor of ~3, and the central values biased if wrong mass ordering is assumed

(+) Phys.Rev. D92 (2015) no9, 093011
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PINGU (or ORCA) rate
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Conclusions

¢ Ranges of well-khowh 3v parameters (§m?,012) & (Am?,013)
confirmed by v2o17 data updates

o CPV: sind<o preferred
best fit: 6/m ~ 1.3-1.4 2 02 (lo)
sind ~ 0 disfavoured at > 20
sind ~ +1 disfavoured okt » 30

¢ Octant info: still fragile and dependent on mass ordering

o Mass Ordering: I0 disfavored by oscillation data:
LBL+Sol+KL +SBL +ATM
Ax*(I0-NO) 1.1 1.1 3.6
¢ Now oscillation data corroborate NO
¢ Info from ongoing - near future experiments



