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U(1)r,-1, gauge symmetry °
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U(1)r,-1, gauge symmetry )

a )

Because of this symmetry, structure of both Dirac and
Majorana mass terms are tightly restricted.

—3Strong predictive power for the neutrino sector
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Thermal LG in U(1),, .. model

To evaluate baryon asymmetry,
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Thermal LG in U(1) r,..—L_ﬂlO_d.e_l\
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Thermal LG in U(1),, .. model
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M: ~ 6 x 10 GeV

<0.05 eV

Thermal L G works when Y+ in thermal equilibrium at

101112 eV < M, T ~ 10 GeV

Flavor effect affects thermal LG

R. Barbieri, et.al., Nucl.Phys.B 575 (2000) 61-77
E. Nardi, et.al.,, JHEP O1 (2006) 164
A. Abada, et.al., JCAP 04 (2006) 004

Density Matrix Equation Is
required
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Thermal LG in U(1),, . model

Input data take from Nufit 5.2
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Summary

> In Minimal gauged U/

20

)r,,— L, model, the phases

and the sum of the lig

Nt neutrino masses are

predictable because of a restricted neutrino mass

matrix structure.

- Additionally, in the context of thermal leptogenesis,
the BAU can be computed in terms of the three
remaining free variables

» We found that therma

| leptogenesis is viable for

M; > 10712 GeV across the entire parameter

space






Assumption

-~ U(1)1,—1, gauge symmetry is never restored after
the reheating

- singlet scalar field associated 0 and Z’ are
sufficiently heavy so that these fields are always
absent from the thermal bath

p (o) >> TR

>~ The masses of all three right-handed neutrinos are
smaller than the reheating temperature.

P (Meeurl, [Aeper (0) | < TR



Benchmark Point
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Neutrino Masses and Mixing Parameters

Parameters 015 013 O3 Am3, Ams,
(units) (°) (°) (°) (1079 eV?) (1072 &V?)
With SK 33.41075 8.5810-11 42.2+ 14 7.41702L 2 50710026
30 range | [31.31,35.74] [8.23,8.91]  [39.7,51.0]  [6.82,8.03] [2.427,2.590]
Without SK | 33.417075 8.541015 49.119 7411021 9571110028
3o range | [31.31,35.74] [8.19,8.80]  [39.6,51.9]  [6.82,8.03] [2.427,2.590]
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Impact of Resonance Effects
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Dependence of initial condition

When we take thermal initial abundance (TIA),
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Dependence of initial condition

When we take thermal initial abundance (TIA),

A=0.3, Set I

Cf) VIA

= 0.3, Set I

10710

6.00

|773|

1.00

0.50 &

10~

0.10

0.01

| 10—12
O 1 1 1 1 \/ i ! !
0 20 40 60 80 20 0o 6w 80

(Aey Ay Ar) = A(cos @, sin 0 cos ¢, sin 0 sin ¢)

A. Granelli, K. Hamaguchi, N. Nagata, M E. Ramirez-Quezada, and JW, JHEP 09 (2023) 079 [hep-ph 2305.18100]



