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In this study, we have investigated the realizations of gauge and flavor
symmetries in chiral gauge theories of the standard model and the grand unification models using
chiral lattice gauge theory, Banks-Casher relation, chiral random matrix theory, NG boson effective
field theory. As to the SU(3) flavor symmetry in SO(10) chiral gauge theory with three generation of

chiral fermions in the 16 dim. reps., we found an evidence that the SU(3) flavor symmetry should
break down into SO(3) symmetry.

Lefsc
hetz Thimble



SU(3)xSU(2)XU(L)

SU)xu(d)
LHC
cp
(QCD)
QCD
(species doubling)
(Nielsen-Ninomiya 1981 [1, 2]) Ginsparg-Wilson (Ginsparg-Wilson
1982 [3D) Dirac (Neuberger 1998;
Neuberger-Kikukawa 1998 [4, 5]),
(Luscher 1999
(61
Glashow-Weinberg-Salam ( SU(2)xU(21) )
(Kadoh-Kikukawa 2008 [7]1) 2019
S0(10) (Kikukawa 2017 [8,9])

CP

SU(3)xSU(2)xU(L)
SO(10) SU(5) SU(4)XSU(2)xSU(2)

[1] H B. Nielsen and M. Ninomiya, Nucl. Phys. B 185, 20 (1981) [Erratum-ibid. B
195, 541 (1982)]-

[2] H. B. Nielsen and M. Ninomiya, Nucl. Phys. B 193, 173 (1981) .

[3] P. H. Ginsparg and K. G. Wilson, Phys. Rev. D 25, 2649 (1982) .

[4] H. Neuberger, Phys. Lett. B 417, 141 (1998); B 427, 353 (1998) .

[5] Y. Kikukawa and H. Neuberger, Nucl. Phys. B 513, 735 (1998).

[6] M. Luscher, Phys. Lett. B 428, 342 (1998) .

[7] D. Kadoh and Y. Kikukawa, JHEP 0805:095 (2008) [arXiv:0709. 3658 [hep-lat]].

[8] Y. Kikukawa, PTEP 2019 11, 113B03 (2019) [arXiv:1710.11618[hep-lat]]-

[9] Y. Kikukawa, PTEP 2019 7, 073B02 (2019) [arXiv:1710.11101[hep-lat]].

sU(3)

1) : Lefschetz thimble
2) Banks-Casher

3) SU(3) -



G ) @

(@) 4 Banks- Casher
- ®
@
Lefschetz thimble , Lefschetz thimble
Schwinger-Keldysh [8] Schwinger-
Keldysh Lefschetz thimble , Lefschetz thimble structure
Lefschetz thimble Lefschetz thimble

[10] H. Fujii, H. Hoshina, Y. Kikukawa, in preparation.
[11] H. Fujii, H. Hoshina, Y. Kikukawa, "Schwinger-Keldysh formalism for Lattice
Gauge Theories",; PoS LATTICE2019 (2020) 190.

Non-Abelian
[12,13]

[12] J. W. Pedersen and Y. Kikukawa, in preparation.
[13] J. W. Pedersen and Y. Kikukawa, “ Reformulation of anomaly inflow on the
lattice and construction of lattice chiral gauge theories” ,
PoS LATTICE2022 (2023) 381.
Eichten-Preskill ( )
Block Spin [14]

[14] Y. Kikukawa, in preparation.

. 3 4

SU3) S0(3)



Yoshio Kikukawa no. 7

Why is the mission impossible? Decoupling the mirror Ginsparg-Wilson fermions in the lattice 2019

models for two-dimensional Abelian chiral gauge theories

Progress of Theoretical and Experimental Physics 073B02
Dol

10.1093/ptep/ptz055

Yoshio Kikukawa no. 11

On the gauge invariant path-integral measure for the overlap Weyl fermions in 16 of SO(10) 2019

Progress of Theoretical and Experimental Physics 113B03

DOl
10.1093/ptep/ptz115

Lefschetz Thimble

74 ( 2019.3.14~17)

2019

Yoshio Kikukawa

Gauge-invariant path-integral measure for the Overlap Weyl fermions in 16 of SO(10) and the Standard Model

The 37th annual International symposium on lattice field theory (Wuhan, China, June 16-22, 2019)

2019







