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CUI’I‘G Ht Status (pre-Neutrino 2018 Conference)

e Based on deSalas et al, 1708.01186 (May2018) [https: / / globalfit.astroparticles.es/]

¢ Restricted to standard three-neutrino framework

=> Four-neutrino scenario: Friday sessions, Poster by S. Gariazzo

=> Robustness against physics beyond the SM: Talk by D. Martatia

Near-future prospects P

e Main unknowns in three-neutrino oscillation scenario:

= maximality / octant of 623 T2K, NOvA, Super-K

=> leptonic CP violation JUNO, RENO-50
=> neutrino mass ordering ORCA, PINGU


https://globalfit.astroparticles.es/

The three-flavour picture: notation

neutrino mixing
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q 5 neutrino mass spectrum
e three mixing angles: 012, 023, 013
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e three CP phases: 1 Dirac + 2 Majorana

e three masses: mi, mp, ms
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= absolute neutrino mass: mo

= two mass splittings:
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Experimental data (pre-Nu2016)
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New data presented @Nu20183

First NOVA antineutrino data

Talk by M. Sanchez

neutrino + antineutrino fit
NOvVA Preliminary

New T2K antineutrino data
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f1t to neutrmmo oscillations
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Global fit to neutrino oscillations

https:/ / globalfit.astroparticles.es/
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Precision measurements

https:/ / globalfit.astroparticles.es/

parameter best fit £ 10 30 range
Am3, [107%eV?] 7.55701s  7.05-8.14
[Am?,| [1073eV?] (NO)  2.5040.03  2.41-2.60
|[Am?,| [10~3eV?] (IO) 2.42100%  2.31-2.51
sin? 05/1071 3.2000%  2.73-3.79
sin? 0,5 /107! (NO) 5477020 4.45-5.99
sin? 055 /1071 (10) 551703  4.53-5.98
sin? 0,5/1072 (NO) 2.1607998%  1.96-2.41
sin? 0;3/10~2 (10) 2.2201057%  1.99-2.44
6/ (NO) 1.32707:  0.87-1.94
/7 (10) 1.56701  1.12-1.94

deSalas et al, 1708.01186 (May 2018)
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Octant of the atmospheric angle
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e combination of LBL experiments prefer 63 close to maximal mixing for both orderings



Octant of the atmospheric angle

deSalas et al, 1708.01186
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e combination of LBL experiments prefer 63 close to maximal mixing for both orderings

e Super-K atmospheric data shift bfp to higher values: sin?6,3 = 0.54 (0.53) for NO (IO)



Octant of the atmospheric angle

deSalas et al, 1708.01186
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e combination of LBL experiments prefer 63 close to maximal mixing for both orderings
e Super-K atmospheric data shift bfp to higher values: sin?6,3 = 0.54 (0.53) for NO (IO)

e combination with SBL reactors pushes atmospheric angle to sin?623 = 0.55



Octant of the atmospheric angle

Ay2, Valencia [1708.01186] No, Bari [1804.09678] Ay2, NuFit v3.2
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e General agreement in the preferred octant of global neutrino data

e Values at the first octant allowed with Ay2= 1.6 (3.2) for NO (IO)



New results on 023 octant

neutrino only

neutrino + antineutrino

NOvVA Preliminary
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Measurement of the CP phase

LBL experiments prefer 0=3m/2 due to better agreement with observed v. events

Predicted Rates Observed

T2K Mark Hartz, KEK Colloquium

Sample Ocp=0 Ocp=TU/2 Rates
49.9
4.87
10.04

CCQE 1-Ring e-like FHC 61.5
CClxt 1-Ring e-like FHC 6.01
CCQE 1-Ring e-like RHC 9.04
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Measurement of the CP phase
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e T2K, NOvA and Super-K prefer m< 6 <2m (as well as NO)



Measurement of the CP phase

deSalas et al, 1708.01186
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Measurement of the CP phase
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e T2K, NOvA and Super-K prefer m< 6 <2m (as well as NO)

® The combination of LBL and Super-K enhances rejection against 8 =m/2

e From the global analysis, § = /2 is disfavoured at 4.80 (6.10) for NO (IO)



Measurement of the CP phase

Ax?2, Valencia [1708.01186]

No, Bari [1804.09678]

Ax?, NuFit v3.2
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e preference for m < 0 < 2m, with CP conservation allowed at 20 (3.80) for NO (10)

* preferred value depends on mass ordering:

Ono=1.32 1t
010=1.56 11



New results on the CP phase

T2K| Talk by M.Wascko NOvA Talk by M. Séanchez

T2K Run1-9¢ Preliminary
T T | T T T T | T T T T | T T T T

NOVAFD  8.85x10?° POT equiv v + 6.9x10° POT ¥

I

1]
9}

L L 4 14 L4 l 1 L2 T 1
- =+« NH Lower octant
30

— Normal L LD . — NH Upper octant

25 — Inverted , - =« |H Lower octant

20 - |H Upper octant

1 I‘L 1 1 1 1 l 1 1 |
Areuiwi@ld YAON

Il]‘]ll]llll
A

2AIn(L)

15

- - -
- -~
- - -
. -~
~ -
- -

-~ -
-------

10

A LA b b [
Significance (o)

| l Ll 1.l l 1

J/rll TT |I L))/ll T I|I TT I| TTT I| TTTT

SN S S S S S S S S S S S S S S S S

SIS S S S S S S S S S S S S S
/,
/
7
£

/ /
S S S S S S S
NI
I
000

/ /

-

|
(O8]
I
[\
I
O
B)_
(o) =
OO
NIA -
=
W
=
N
=

(fit with reactor constraint) Best fit: dno=0.17 &10~1.5m

CP conservation more disfavoured ? — improved status for § =0
= 0 =0,m outside 20 region for NO & IO =



Sensitivity to the mass ordering

Super-Kamiokande
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Sensitivity to the mass ordering

Ax?2, Valencia [1708.01186]

No, Bari [1804.09678]

Ax?, NuFit v3.2
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New results on mass ordering

12K

Talk by M.Wascko

DATA FIT with reactor

F&C 20 confidence T2K Runl-9¢ Preliminary
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Other inputs for mass ordering?

v-oscillations: Am?; cosmology: Zm; Ovpp: mgp
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Near future prospects (s 2025)




Prospects for precision
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Tension between solar and Kaml.LAND
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Prospects for atmospheric octant

10 contours
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Prospects tor C.P violation

Significance of CP violation(o)

NOvVA Talk by M. Séanchez
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Prospects for mass ordering

ORCA

Adrian-Martinez et al, 1601.07459 NOvVA Talk by M. Sanchez
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Summary

+ Current status of three-neutrino oscillation parameters:

. very precise and robust determinations for most of them (1.3-10%)
- slight preference for 623 at the 2nd octant, with Ax?(45°) = 1.6 for NO
. preference for m < d < 2m, with CP conservation allowed at 20
» 30 hint for NO from atmospheric, LBL and reactor data
= new 12K and NOVA data may affect 0 and 023 octant results

+ By 2025/2026:

- oscillation parameters will be measured with precision 0.6-3%

- 023 0ctant can be resolved at more than 30 (for some values)

. 2-30 sensitivity to CP violation at NOvA and T2K-II

« 30 sensitivity to MO from reactor, accelerator and nu-telescopes

= combined / global analyses may exploit complementarities

* for sensitivities above 30 from a single experiment

= next generation of experiments: DUNE, Hyper-Kamiokande
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