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Neutrino mixing, 3v.

Neutrino flavor and mass eigenstates are related by
Va) = Uai |vi)

Pontecorvo—Maki—Nakagawa—Sakata parametrization of mixing matrix
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where ¢jj = cosfj;, s =sinfj;, § = dcp.
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(a) CKM quark flavor mixing (b) PMNS lepton flavor mixing

Taken from arXiv:2210.11922, Figure 2.
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https://arxiv.org/abs/2210.11922

Mass ordering, my = myightest.

Normal mass ordering (NO)  Inverted mass ordering (1O)
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Taken from https://globalfit.astroparticles.es, updated arXiv:1806.11051, Figure 1
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https://globalfit.astroparticles.es
https://arxiv.org/abs/1806.11051

Oscillation data, with SK.

Parameter Ordering NuFIT 5.2 (2022) de Salas et al. (2021) Capozzi et al. (2021)
1o 30 range bftlc 30 range bftlo 30 range
sin 61, /10 NO, 10 3.03707 2.70 — 3.41 318707 2.71 — 3.69 303707 2.63 — 3.45
sin 03/10 NO 45100 4.08 — 6.03 57470 434 —6.10 455701 4.16 — 5.99
6,3 octant 10 5.60°%"% 4.12 — 6.13 5.78°%10 4.33 — 6.08 560702 4.17 — 6.06
sin? 03/10° NO 2.22570 2.052 — 2.398  2.200 0,07 2.000 — 2.405 223707 2.04 — 2.44
#0 10 2.223+0.0 2.048 — 2.416 2.225°0%" 2.018 — 2.424 2.2370% 2.03 — 2.45
Scp/m NO 1.2970% 0.80 — 1.94 1.0870 T 0.71 — 1.99 1.24°07 0.77 — 1.97
can be 07 10 1.53"% 1.08 — 1.91 1.58°01 1.11 — 1.96 1.52°5% 1.07 — 1.90
AmZ, /10 eV NO, 10 7417 6.82 — 8.03 7.50702 6.94 — 8.14 73670 6.93 — 7.93
[am? T/1077eV NO 25071"‘0_"0’2"7 2.427 — 2.590 2.5510°0 2.47 — 2.63 2 485t”n-_“u’n 2.401 — 2.565
10 2.486' 0% 2.406 — 2.570 2.4510-02 2.37 — 2.53 2.455'0.%% 2.376 — 2.541
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Figure taken form Biswajit Karmakar talk, link here.
See also arXiv:2012.12893, Figure 1 and arXiv:2204.08668, Figure 2.1
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Figure taken form Peter B. Denton talk, link here.
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https://zenodo.org/records/6692337
https://indico.ifj.edu.pl/event/1133/contributions/4190/
https://arxiv.org/abs/2012.12893
https://arxiv.org/abs/2204.08668

BM, TB, GR, HG, 613 = 0 (early 2010s).

UpmnNs =

012 = 45°, 510 = 1//2

Bimaximal Mixing
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Golden Ratio Mixing: tg612 =1/, ¢ = (1 + \/5)/2 being the golden ratio.
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012 = 35,26°, 510 = 1/V/3

Tribimaximal Mixing
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Based on Biswajit Karmakar talk, link here.

shsk o

5/19

612 = 30°, 510 = 1/2

Hexagonal Mixing
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https://indico.ifj.edu.pl/event/1133/contributions/4190/

613 # 0, Daya Bay, RENO (2012).

BM, TB, GR, HG disfavored by non-zero 0;3.
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Based on Biswajit Karmakar talk, link here.
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https://indico.ifj.edu.pl/event/1133/contributions/4190/

Non-zero 613: Successors of tribimaximal mixing, TMy,
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Based on Biswajit Karmakar talk, link here.
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https://indico.ifj.edu.pl/event/1133/contributions/4190/

TM; oscillation parameters predictions.
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https://arxiv.org/abs/1212.3247

TM, oscillation parameters predictions.
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TM; and TMy, dcp vs. sin® bos.

W™

--10,20,30 B --10,20,30

BT, 4 pesifit A/ BWT™: ¢ pest-fit

0.0 . i - 0.0 . L .
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sin%g,3 sin6,3
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TM; and TM,, sin?#y, vs. sin’ ;5.
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NuFIT 5.2

2022

NUFIT 5.2 (2022)

+2.5115538

+2.428 — +2.507

Normal Ordering (best fit) Inverted Ordering (Ax” = 2.3)
bip 10 30 range bfp £1o 30 range
sin 612 0.303401% 0.270 — 0.341 030379017 0.270 — 0.341
012/° 3341073 31.31 — 35.74 33417075 31.31 — 35.74
sin? Oy 0.572+9.018 0.406 - 0.620 057875018 0.412 - 0.623
023/° 49.177% 39.6 — 51.9 49.5799 39.9 — 52.1
sinfus | 0.0220375:99939  0.02020 — 0.02391 | 0.0221975:999%9  0.02047 — 0.02306
b13/° 854401 8.19 — 8.89 857 8.23 — 8.90
dor/® 197452 108 — 404 286127 192 — 360
2

% 74193 6.82 — 8.03 A1) 6.82 — 8.03

—249879032 2,581 — —2.408

Normal Ordering (best fit)

Tnverted Ordering (Ax? = 6.4)
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Taken from http://www.nu-fit.org, updated arXiv:2007.14792, Table 3.

bip 1o 30 range bip £lo 30 range
sin? 012 0.303%5012 0.270 — 0.341 0.3037551% 0.270 — 0.341
012/ 33414073 31.31 - 35.74 g7 31.31 - 35.74
sin? fas 045175012 0.408 — 0.603 0.569"551% 0.412 — 0.613
{; 023/ 422754 39.7 510 19.0%19 39.9 515
g ,
E sin® 013 0.02225 500020 0.02052 — 0.02398 | 0.022237 900028 0.02048 — 0.02416
2 013/ 8587011 8.23 = 8.91 8577011 8.23 — 8.94
_‘55 232458 144 — 350 276135 194 — 344
74193 6.82 — 8.03 TA1793 6.82 — 8.03
4250770026 £2.427 > +2.500 | —2.48670925  —2.570 - —2.406
Szymon Z (US)
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http://www.nu-fit.org
https://arxiv.org/abs/2007.14792

TM; and TMy, dcp vs. sin B3, constrained, 30.
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4s13s93 \/2(173%3)(17533) 4s13s93 \/(273%3)(17533)
Darker shaded regions = constrained with correlations.
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TM; and TMy, dcp vs. sin B3, constrained, 20.
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4s13s93 \/2(173%3)(17533) 4s13s93 \/(273%3)(17533)
Darker shaded regions = constrained with correlations.

Szymon Zigba (US) 14 /19



TM; and TM,, dcp vs. sin® fy3, constrained, 30.
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Darker shaded regions = constrained with correlations.
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TM; and TMy, dcp vs. sin® fy3, constrained, 20.

L3 &
= 1.0 = 1.0p 1
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4s13s93 \/2(1—35%3)(1—533) 4s13s93 \/(2—35%3)(1—553)
Darker shaded regions = constrained with correlations.
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Improvements in precise determination neutrino oscillation parameters
triggered construction and tests of discrete symmetry neutrino flavor
models.

© disfavored by oscillation parameters (history)
— Bimaximal, Tribimaximal, Golden Ratio, Hexagonal Mixings disfavored
by non-zero 6;3;
@ successors of Tribimaximal Mixings (current work)
— TM; and TM; predictions are significantly constrained by oscillation
parameters correlations;
— TMS, is not applicable at 2¢ or less;
© conclusion
— taking into account correlations between oscillation parameters is a
significant step forward in testing and constraining the predictions of
discrete symmetry neutrino flavor models;
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Thank you
for your attention.




Neutrino oscillation parameters data files.

NuFIT 5.2, link here, Valencia neutrino global fit, link here.
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http://www.nu-fit.org/?q=node/256##label85
https://globalfit.astroparticles.es/2018/09/24/chi2-profiles/

