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Introduction

Particle Content

Table: Particles and their corresponding charge assignment under
SU(?))C X SU(2)L X U(].)y X U(l)B,[_ X U(].)[_e,[_u model.

Particles SUB)e x SUR2). x U1y | U)g—r | U(1)r,—1
bi(a=eu,T) (1,2,-1) -1 1,-1,0
lpla=e,u,T) (1,1,-2) -1 1,-1,0
Ne, (i = 1,2,3) (1,1,0) ~1 1,-1,0

(i =1,2,3) (1,1,0) 0 1,-1,0
H 1,2,1) 0 0
X1 (1,1,0) 1 0
X2 (1,1,0) 0 1

(H)

SUB)c x SUR). x UL)y 25 sUB3)e x SUR2)1 % U(L)em

SUB)c x SUR)L % U(L)y x U(L)1,—1, x UL)s—1 25 SUB)c x SU(R) x UL)y x Ui, 1,

(x2)
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Lagrangian and mass matrices

L Elepton > E?[\P;OH + [yBZeL":INRl + ySE,U,LI:INRz + yEZTLI:INR3:|
Introduction

+ [ynSu Neoxa + YaSt,Nryx1 + yrSis N, x1]
+ [M125F S, + y135, S1,X5 + y235F, Sts X2 + M33S(,S1,] + h.c.,
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Numerical
analysis

Numerical aspect and inverse seesaw

Parameters ranges Parameters ranges

Ve [0.01,2] x 107° ¥23 [0.1,1] x 107
vh [0.1,2] x 1073 Vi [1,100] x 103 GeV
vh [1,5] x 1072 V2 [0.3,50] x 10% GeV
)/I{l [17 2] M12 [1’ 3] keV

% [0.1,2] Ms3 [0.1,3] keV

%1 [0.1,2] b1 [0, 27] rad

13 [0.7,7] x 1077 b2 [0,27] rad

Table: Allowed ranges of Yukawa couplings and VEVs for explaining neutrino

phenomenology, electron and muon anomalous magnetic moment and leptogenesis.
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Table: Allowed ranges of Yukawa couplings and VEVs for explaining neutrino

phenomenology, electron and muon anomalous magnetic moment and leptogenesis.

® Inverse seesaw condition: M, < Mp < Mys.

® The active neutrino mass matrix m, can be found from the expression

m, = Mp(Mps) " M MysMp .
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Probing the model in DUNE, T2HK, T2HKK

\

Details of DUNE and T2HK, T2HKK:

1 i Experiment DUNE T2HK T2HKK
Baseline 1300 km 295 km 295 km, 1100 km
detector volume 40 kt 374 kt (187 x 2) 187 kt, 187 kt
POT 1.1 x 101 2.7 x 107 2.7 x 1072
Beam power 1.2 MW 1.3 MW 1.3 MW
Beam axis on-axis 2.5° off-axis 2.5° off-axis, 1.5° off-axis
Runtime 5v 4+ 5v 5v 4 5v 5v 4 5v
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Testing the
model

Results (2): testing the model

DUNE T2HK
52 52
50 50 -
Z 48 —— 25 ModelFit (48] —— 25 ModelFit
@ —— 30 ModelFit B —— 30 ModelFit
S 6 30 DUNE S 6 30 T2HK
— 50 DUNE — 50 T2HK
<& - NuFIT <= NuFIT
114 *  ModelFit a1 ModelFit
a2 12 -
10 T T T T T T T 40 T T T T T T
0 50 100 150 200 250 300 350 0 50 100 150 200 300 350
Scp (true) [°] Scr (true) [7]
T2HKK
52 -
50 -
Z —— 20 ModelFit
@ 48 —— 30 ModelFit
s 30 T2HKK
— 50 T2HKK
< 46+ * NuFIT
«  ModelFit
»
a1
12 T T T T T
0 50 100 150 200 300
dcr (true) [7]
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® 20 and 3o allowed regions of proposed model are compatible with 50
LCHIHE parameter space of DUNE.

model

® 30 allowed region of model can be tested by 50 allowed region of T2HK.

® A small contour of parameter space which is excluded by 20 C.L. of the
model, is compatible with 3o allowed region of T2HK. Thus, if this region is
present in T2HK with the current best-fit values of NuFIT as true values, one
can exclude the proposed model by 20 C.L.

® 20 allowed region is testable by 3¢ allowed space of T2HKK. 3¢ allowed
region of model can be probed by 50 C.L. of T2HKK.
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Electron (g-2)

L (Aae)rp = (48 +30) x 10714

L=gp 1 eVe(Zp-L)y+ 8ep eV'e (Zep)y

A 85— x“(1—x g 1—x
Electron and de = /Ov 4B7T2L E ) _|_ 6/; ( ) dX

muon (g-2) L 47_[_ ]
g X2+ =2 (1 - X) X2 + Z”(l—x)

e
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Muon (g-2)
L AGENAL = o g8M — (051 +5.9) x 10710,

ANl = a2 — M = (26.1£7.9) x 10717,

Electron and
muon (g-2)
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Muon (g-2)

L AGENAL = o g8M — (051 +5.9) x 10710,
AGENY = 9P — g8 = (26,1 +£7.9) x 10720,
1 2 2(1 _ 2 2 B
Electron and Aa# — / gB*L X g]‘ X) + geu (1 X) dX
muon (g-2) 0 47T2 ) 2, 47_1_2 2 Zeu
+ mﬁ (1 - ) + # (1 — X)
ZE/,L
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Results (3): Electron and muon (g-2)

\

Aa x107"?

Electron and

muon (g-2) 1
20 40 60 80 100 120 140 20 40 60 80 100 120 140
m,, [MeV] mz, [MeV]
0.0030
0.0025

5 e
0.0020; |
0.0015

]
S 0.0010

5.x107%

20 40 60 80 100 120 140
mg, [MeV]

16/22



QOutline

\

Collider bound

@ Collider bound

17/22



Collider search
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e Collider analysis is the experimental procedure to search new heavy gauge

_ boson.
Collider bound

® There is a strong bound on 0B — mz, , parameter space given by past and
current running collider experiments.
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Results (4): collider search
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Conclusion

s

® Proposed model is able to explain small non-zero mass of neutrino.

® |t can be tested in future long longbaseline experiments: DUNE, T2HK ,
T2HKK with 50 C.L.

® Electron and muon (g-2) has been explained by the model.

® The acceptibility of the model increases by the results with collider search.

® Proposed model has also explained “baryogenesis” through “leptogenesis”
(not discuss here due to time constrain).

Conclusion
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Thank you!
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