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Figure 24.1: The primordial abundances of *He, D, *He, and 7Li as predicted by [ Pa rti C | e Da ta G ro u p]

the standard model of Big-Bang nucleosynthesis—the bands show the 95% CL range
[5]. Boxes indicate the observed light element abundances. The narrow vertical
band indicates the CMB measure of the cosmic baryon density, while the wider
band indicates the BBN concordance range (both at 95% CL).
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Predictions for the neutrino parameters
in the minimal gauged U(1);, ;. model

Kento Asail, Koichi Hamaguchi'?, Natsumi Nagata!

L Department of Physics, University of Tokyo, Bunkyo-ku, Tokyo 133-0033, Japan
2Kavli Institute for the Physics and Mathematics of the Universe (Kavli IPMU),
Unwversity of Tokyo, Kashiwa 277-8583, Japan

L — T number z

- = = = I
, o N gauge 16 L7z minimal I3=EY
We study the structure of the neutrino mass matrix in the minimal gauged
U(1)7, -1, model, where three right-handed neutrinos are added to the Standard (m Otivati on tb\(é\ﬂ]g e )
]

Model in order to obtain non-zero masses for active neutrinos. Because of the
U(1)r, -, gauge symmetry, the structure of both Dirac and Majorana mass terms . L =/ —
of neutrinos is tightly restricted. In particular, the tnverse of the neutrino mass (L_j(/ \t_j_ T I\ IJ J EEH’@J%
matrix has zeros in the (u, ) and (7,7) components, namely, this model offers a B
symmetric realization of the so-called two-zero-minor structure in the neutrino mass EE_I/‘\\t aj-jf: 15 o o o
matrix. Due to these constraints, all the CP phases—the Dirac CP phase J and
the Majorana CP phases ay and az—as well as the mass eigenvalues of the light = N =46 \ = \E
neutrinos m; are uniquely determined as functions of the neutrino mixing angles 6,2, tA" t BE < % = Bbj]b = L -
023, and 013, and the squared mass differences Am3; and Am3;. We find that this >/
Y Y \ —
model predicts the Dirac CP phase ¢ to be § ~1.597-1.707 (1.547—1.787), the sum b\ﬁb D as L/jr— o
of the neutrino masses to be ) . m; ~ 0.14-0.22 eV (0.12-0.40 €V), and the effective
mass for the neutrinoless double beta decay to be (mgg) ~ 0.024-0.055 eV (0.017-
0.12 eV) at 1o (20) level, which are totally consistent with the current experimental
limits. These predictions can soon be tested in future neutrino experiments.
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Figure 2: 'Lhe prediction for the Dirac CP phase ¢ in the minimal gaug: /

moael. The red lines show the CP phasc § against f29. @2 is varied in the &
the 1o range 15 in between the vertical thin dotted lines. The dark (light) rar | |
the nneertamty commg from the 1o [20) errors in the perameters 83, 0)3. 61 D

We also show the 1« (2a) favared region of 4 in the dark (lighs) horizontal 39 40 41 42 43

o

§/m ~ 1.59 —1.70 (1o) 02 [
Figure 4: The prediction for Lhe effective Majorana neutring mass (ngg) as a lunclion
1 54 — 1 78 (20‘ ) of P23 in the minimal gauged U(1)r,—o. model. The dark (light) red band shows the
uncertzinty coming from the 1o (20) errors in the parameters other than @,3. The eutire
region s within the 20 range of #,3, while 133 1o range 18 between sae thin vertical dotted
lines. We also show the strongest limit from KamLAND-Zen, {migs) < 0.061 €V, in the

black dashed lire 66].
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