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flavor ?
Observed
(2.3 x 1073,1.28,1.74 x 102)

(muvmcvmt)
(4.8 x 1073,0.95 x 10~ 1,4.18)

@ quark, charged-lepton : (s, ms,my)
: : 5.11 x 10=4,1.06 x 10—1,1.78
@ mass hierarchies (me,mu,mr) 597 "0.23 * 0.0035 )
e small mixing [Vexum| 023 097 0.041
0.0087 0.040 1.0
s Observed
@ neutrino : 0.82 0.55 0.16
e large mixing [Varns| s
0.26 0.61 0.75

(Particle Data Group, 2012)



INTRODUCTION

@ origin of phenomena :
Lorentz inv, gauge syms, supersymmetry, ...etc

flavor ?
Observed
(M, Me, Mmt) (2.3 x 1073,1.28,1.74 x 10?)
@ quark, charged-lepton :  (mg,ms,my) (4.8 x 10-3,0.95 x 101, 4.18)
: > (me,mpu,mz)  (5.11 x 107%,1.06 x 10~1,1.78)
@ mass hlgr.arch|es 097 093 00035
e small mixing [Vexu| 023 097 0.041
0.0087 0.040 1.0
s Observed
@ neutrino : 0.82 0.55 0.16
o large mixing [Varns| 0.51  0.58 0.64
0.26 0.61 0.75

(Particle Data Group, 2012)

flavor symmetry as the origin of flavor structures )
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MOTIVATION

o superstring theory :
e candidate of unified theory including gravity

| low energy

e SYM theory with toroidal compactification :

chiral matters

e magnetic fluxes — :
Yukawa matrices

(Cremades, Ibanez, Marchesano, 2004)

- -

— flavor landscape
(Abe, Kobayashi, Ohki, Sumita, YT, 2013)

flavor symmetry from IIB string theory ? )
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Case 1

factorizable flux



MODEL WITH FACTORIZABLE FLUX

6D = 4D % @
spacetime spacetime

e zero-mode :
Z ¢ (z) ® (2

2l
e’ (z) EN- i el [5] (Mz, M)

- -

Jacobi ﬁtfunction
# of j=M (# of flux)

three fluxes = three generations |
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o Yukawa matrix:

Yijk X E O 55 Ml

mEZ]\/IS

Moi—M;ij+ My Mam
S

o selection rule
e the character in ¥-function

— three 753 generators X = Z,7'.C  st. X6©7:

i e27ri/3
1 680 Wi ().oai) 010
VRl 07, Z=[0 w 0 2@ —=[0F 0 1
0 02 g 0% 1 00

A(27) symmetry in any 3-point coupling J




Case 2

factorizable and non-factorizable flux



MODEL WITH NON-FACTORIZABLE FLUX

8D - 4D % 2
spacetime spacetime

e zero-mode :
Zdﬂ ® ©/(7)

(&Y, ( ) N 6 R Q)7 2% ! r

“1(N-Z,N-Q)

\ e

Riemann YJ-function

# of j=detN (flux matrix)

det N = 3 = three generations |




GENERATION TYPES (THREE GENS ON T%)

type 1 :

i 0.(5)-(4)

type 2 :

(.36

type 3 :

7= (0)-(27)- ()

type 4 :

0@

B
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0
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NON-ABELIAN DISCRETE FLAVOR SYMMETRY
FROM NON-FACTORIZABLE FLUX

o Yukawa matrix :

Y;7E ¢ Z 675,NI§1 (NLTHNRj+Np )

m

—

o Josfmissaerns o€ ia)
0

o selection rule

@ the character in K
o Nr(Nz +Ng) 'Ng
(S IR N, act N

— three Z3 generators X = 7,7/ C st. X©O7:

150" 0 w 0 0 0 4 0
Z=|0 w 0], Z'=|l0 w 0], GE=HFO% OF 1
0 0 w? 08 0w i Q=0

@ same generation type J

A7) sy oy 0 @ 3n pairs Higgs model




SUMMARY

We study low energy effective theory of superstring theory :

@ Three generation models suggest A(27) flavor symmetry on
magnetized tori.

@ Flavor symmetry reflects the geometric structure of extra
dimensions.
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Thank you !



