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Does superstring theory inlude (MS)SM ?

fatorizable ux non-fatorizable ux
! three generation models from magneti uxes on T 2� T 2� T 2

X10D geometry :
10Dspaetime = 4Dspaetime

XMagneti ux :XN = 4 SUSY ! N = 1 SUSY (hiral)X gauge symmetry breakingX generation of hiral matter
XZero-mode wavefuntion :X fatorizable ux :

�i1; i2; i3(x; z1; z2; z3) = �i1; i2; i3 (x) 
 �i1(z1)�i2(z2)�i3(z3)
�I(z) = N � ei�Mz Im zIm � #
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#
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Cremades, Ibanez and Marhesano, (2004)
# of I =M

Xnon-fatorizable ux :
�~j; i3(x; z1; z2; z3) = �~j; i3 (x) 
 �~j(~z )�i3(z3)

�~j(~z;
) = N � ei�(N �~z)(Im
)�1Im~z � #
"~j0
#
(N � ~z j N � 
)

Antoniadis, Kumar and Panda, (2009)
# of ~j = det N

XConstraint :XSUSY ondition for fatorizable ux :
1A(1)hF4;5i + 1A(2)hF6;7i + 1A(3)hF8;9i = 0

A(i) = volume of i-th torus
XSUSY ondition for non-fatorizable ux :

1Im �1hF4;7i = 1Im �2hF6;5i
X full-rank Yukawa matries :! mass hierarhies, CKM matrix

XResult I :
Xase with fatorizable ux :
! MSSM-like models (six Higgs doublet models)
! �(27) avor symmetry in all patterns

Xase with fatorizable and non-fatorizable ux :
! MSSM-like models (various Higgs doublet models)
! �(27) avor symmetry for 3n Higgs pairs

0

5

10

15

20

25

30

35

40

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

#
 o

f 
fl

u
x

 c
o

n
fi

g
u

ra
ti

o
n

s

# of Higgs pairs

XResult II (one-pair Higgs model) :XYukawa matrix :
�IJK /

Z d2y
"
e��~y(N L ~
L+N R ~
R+N H
)�~y � #

"~K0
#
(i~Yji~Q)

#

Antoniadis, Kumar and Panda, (2009)! full-rank Yukawa matries
XSummary :

Magneti ux determines almost everything :
gauge syms, hirality, # of gens, hierarhies, ...


