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Mysteries of the Standard Model

¢ Generation

Who ordered the same packages which possess the
same quantum numbers in the Standard Model ?

¢ Mass hierarchy

Why so different the masses of quarks/leptons are
in the Standard Model ?

¢ Flavor structure

What determine the small/large mixing pattern of
the quark/lepton sector.

. Yukihiro Fujimoto ( Kobe Univ. ), 2013.08.20, B3 DBUGEPIH @ Yukawa Institute



' Lepton Flavor Structure from Point Interactions in an Extra Dimension =43 (C
- - & ' 3 . g s > . ‘;
Q

Purpose

. Yukihiro Fujimoto ( Kobe Univ. ), 2013.08.20 , ;OB i @ Yukawa Institute



- - -2

Lepton Flavor Structure from Point Interactions in an Extra Dimension o (0
: - « : ‘ ¢
3

Purpose

We want to clarify mysteries of the
Standard Model

. Yukihiro Fujimoto ( Kobe Univ. ), 2013.08.20 , 53D #iE M @ Yukawa Institute



Lepton Flavor Structure from Point Interactions in an Extra Dimension i O
2 : 7 : s e . v c;

Purpose

We want to clarify mysteries of the
Standard Model

+ Generation
* Mass hierarchy
* Flavor structure

. Yukihiro Fujimoto ( Kobe Univ. ), 2013.08.20, B3 DBUGEPIH @ Yukawa Institute



Lepton Flavor Structure from Point Interactions in an Extra Dimension s O
2 : 7 : s e . v c;

Purpose

We want to clarify mysteries of the
Standard Model

+ Generation
* Mass hierarchy
* Flavor structure

in the context of higher dimensional
gauge theories.
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Setting

¢ 5d gauge theories on a circle

. { * 5d fermions (one generation)
* 5d Higgs & singlet scalar

¢ Introduce point interactions

*x Gauge fields do not feel point interactions.
* Fermions feel several point interactions.

y=L y=20 y=L y=0
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Setting

¢ 5d gauge theories on a circle

. { * 5d fermions (one generation)
* 5d Higgs & singlet scalar

¢ Introduce point interactions

*x Gauge fields do not feel point interactions.
* Fermions feel several point interactions.
* Higgs & single scalar feel one point interaction.

¢ Impose boundary conditions

* No flow of the probability current through

the point interactions

compatible with § * 5d gauge invariance
% action principle etc.
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Boundary conditions

¢ Gauge fields

* Periodic boundary condltlon
Apr (L) = AM(O) o
0 AM(L) = 8 AM(O) .

¢ Higgs field

* Twisted boundary condltlon
 H(y+1L)= 6’9H(y)
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¢ Singlet scalar
* Robin boundary condition
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* Three generations
via point interactions

* Mass hierarchy from
(®(y)) via the Robm BC

* CP phase from
(H(y)) via the twisted BC

* Mt>Mp
from the configuration

* Small mixing compares
with lepton - sector
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¢ We found a parameter set which reproduces
experimental values within 15%

(ours) (ours) (ours)
m m m
o = 0.897 charm — 0.978 'E;r:po) — 1.00
up | M charm mtop
m(ours) m(ours) m(ours)
(oxpy = 1:02 oSS = 1.07 botfom = 1.00
mdown mstrange mbottom
v (ours) - 0.997 1.06 0.906 (ours)
CKM_. = | 1.06 0.997 0.902 J _ 0.865
Vekwm | 0.957 0.900 1.00 J (exp.)
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* Large bulk masses to
produce tiny neutrino
masses
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* Large bulk masses to
produce tiny neutrino
masses

1$Y % Large mixing from
large bulk masses
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* Large bulk masses to
produce tiny neutrino
masses

* Large mixing from
large bulk masses

* Diagonal components
might be compatible
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* CP phase from
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The low energy effective theory
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* Generations «Mass hierarchy
+ CP phase + Large mixing

. Yukihiro Fujimoto ( Kobe Univ. ), 2013.08.20, B3 DBUGEPIH @ Yukawa Institute



Lepton Flavor Structure from Point Interactions in an Extra Dimension : (0

Challenges for the future - >

+ Reproduce the Lepton Sector

+ Point interactions with warped metric
+ Radion stability with point interactions
+ FCNC phenomenology
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