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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),, .. model
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Thermal LG in U(1),, .. model
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M: ~ 6 x 10 GeV

<0.05 eV

Y+ in thermal equilibrium at

T ~ 102 GeV

Thermal LG works when

10171 GeV < M,
Flavor effect affects thermal LG
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Dependence PMNS phase is important.



Flavor effect on
GeV|

N 1012

Density Matrix Equation is
required. (Decoherence is
Important)

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

A. De Simone and A. Riotto, JCAP 02 (2007) 005
S. Blanchet, et.al.,, JCAP 01 (2013) 041

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

ANy o ¢ o
dZJ = I Dj(Nn; ! Ns(j:' / /
dN - 3 1 7 b7

= 117D (Ny, ! NgH T Sw; PO, N
j:]_

D e NT D N

R. Barbieri, et.al., Nucl. Phys. B 575 (2000) 61-77
A. Abada, et.al.,, JCAP 04 (2006) 004
IL,j > . > IR,! IL,j > . > I R,}.l A. De Simone and A. Riotto, JCAP 02 (2007) 005
yl y S. Blanchet, et.al., JCAP 01 (2013) 041
| u




Density Matrix E¢

GeV|
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Numerical calculation
with DME by ULYSSES

A. Granelli, et.al., Comput.Phys.Commun.
262 (2021) 107813
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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 I1">>Tpg

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

P IMeepr | ! eper """ <Tr
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This Is larger than the conventional bound due to the
restriction from gauge symmetry. s padson A ibarra, Phys. Lett. 8 535 (2002) 25-32
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Summary

> In Minimal gauged U(1)r,—r. model, the phases
and the sum of the light 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

- Mass of the lightest RHv, M1 ! 10" 14 GeVv
setting LG scale in the considered model which is
higher than Davidson-lbarra bound.
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Benchmark Point
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Impact of Resonance Effects

#=1, Set |

#=0.5, Set |

0 20 40 60 80 0 20 40 60 80

'] ']

A. Granelli, K. Hamaguchi, N. Nagata, M E. Ramirez-Quezada, and JW, hep-ph 2305.18100



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),
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