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As the quark and lepton "s mystery of the generation structure, there is the

"quark/lepton generation problem™. In order to elucidate this problem, we considered a model with
point-like interactions in an extra dimension. It became clear that the number of generations is
given as the number of point interactions. We succeeded in deriving the stability of the size of the
extra dimension and the mass hierarchy of the quark/lepton by minimizing the Casimir energy in a
five-dimensional extra dimensional model having point-like interactions. Although in the previous
models, the parameters of the size of the extra dimension and the mass hierarchy of quark/lepton
have been determined by hand, we have found that these parameters can be determined dynamically by
minimizing the Casimir energy.



A

(B)

©

Qi)

(CKM

toy

»
« ®
)
(CKM
® »
©
(€H)
@)
d
ZN
Trd/ ZN

)

©

T™d

ZN



) 6

Q)

®

®

25

No-Go

Q)

9

1. Sakamoto Makoto Takenaga Kazunori
Polyakov loop in a non-covariant operator
formalism Progress of Theoretical and
Experimental Physics 043B02 2017 DOI:
10.1093/ptep/ptx026

2. Tsuyoshi Houri, Makoto Sakamoto,
Kentaro Tatsumi  Spectral intertwining
relations in exactly solvable
qguantum-mechanical systems Progress of
Theoretical and Experimental Physics
063A01 2017 DOI: 10.1093/ptep/ptx074

3. Kato Mitsuhiro Sakamoto Makoto So
Hiroto Non-renormalization theorem in a
lattice supersymmetric theory and the
cyclic Leibniz rule Progress of




Theoretical and Experimental Physics
043B09 2017 DOI: 10.1093/ptep/ptx026

4. Yukihiro Fujimoto, Kouhei Hasegawa,
Kenji Nishiwaki, Makoto Sakamoto, Kentaro
Tatsum  Supersymmetry in the 6D Dirac
action Progress of Theoretical and
Experimental Physics 073B03 2017 DOI:
10.1093/ptep/ptx0926

5. Yukihiro Fujimoto, Kouhei Hasegawa,
Kenji Nishiwaki, Makoto Sakamoto, Kentaro
Tatsum 6d Dirac fermion on a rectangle;
scrutinizing boundary conditions, mode
functions and spectrum Nuclear Physics
B922 (2017) 186-225 DOl :
10.1016/j .nuclphysb.2017.06.024

6. Yukihiro Fujimoto, Tatsuo Kobayashi,
Kenji  Nishiwaki, Makoto Sakamoto,
Yoshiyuki Tatsuta Comprehensive analysis
of Yukawa hierarchies on T2/ZN with
magnetic fluxes Physical Review D D94
(2016) no.3, 035031 DOl :
10.1103/PhysRevD.94.035031

7. Yukihiro Fujimoto, K. Hasegawa, Tomoaki
Nagasawa, Kenji  Nishiwaki, Makoto
Sakamoto, Kentaro Tatsumi Active Dirac
neutrinos via SU(2)L doublets in 5d
JHEP 1606  (2016) 178 DOl :
10.1007/JHEP06(2016)178

8. Tomo-hiro Abe, Yukihiro Fujimoto,
Tatsuo Kobayashi, Takashi Miura, Kenji
Nishiwaki, Makoto Sakamoto, Yoshiyuki
Tatsuta Classification of
three-generation models on magnetized
orbifolds Nuclear Physcs B894 (2015)
374-406 DOl :
10.1016/j .nuclphysb.2015.03.004

9. Yukihiro Fujimoto, Kenji Nishiwaki,
Makoto Sakamoto, Ryo Takahashi
Realization of the Lepton Flavor Structure
from Point Interactions EPJ  Web
Conference 95 (2015) 04022 DOl :
10.1051/epjconf/20159504022

17

1. Dynamical generation of
fermion mass hierarchy on an interval
Strings and Fields 2017 2017.8.10

2. Kenji Nishiwaki Magnetized extra
dimensions generate quark  flavor
structure the 21th Regular Meeting of New

Higgs Working Group 2017.12.23 Osaka
University (Osaka)
3.

2018.3.22
4.

2017.3.20
5.

2017.3.20
6. Spacetime symmetries and
Eisenhart lift of Schrodinger equations
2017.3.20

7. Toward a solution to
fermion generation problem from 6D

space-time with a suitable boundary

condition  Strings and Fields 2016
2016.8.8
8. 6
2016.9.24
9 6
2016.9.24
10. Hidden quantum mechanical

supersymmetry in 6D fermion system with
boundary Strings and Fields 2016 2016.8.9

11. Makoto Sakamoto Cyclic Leibniz Rule,
Cohomology and Non-renormalization
Theorem in Lattice Supersymmetry  SUSY
2016 2016.7.7 The University of Melbourne
(Australia)

12. Cohomological property of
CLR-realized  supersymmetric  quantum
mechanics on lattice

2016.3.22

13.

2015.9.25



14.

2015.9.25

15.

2015 2015.9.2
16. Electroweak and Neutrino
mass scales from a Planck scale Extra
Dimension 2015
2015.9.16
17. Neutrino mass scale from an

extradimension KEK-PH?2016 2016.2.12

o

Sakamoto Makoto
30183817

@

Takenaga Kazunori

50379294

®

*



