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Hierarchy problem, GUT

Hierarchy problem, GUT

L-R symmetry, Family group, ..?

Froggatt-Nielsen mass generation, string compact…

L-R symmetry, Familons, little Higgs…

Family symmetries, technicolour…

Composite structure...

1.7TeV < !µ < 2.3TeV c. f . ! " 4 # 5TeV
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Application to SUSY
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Test of large !mµ?
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Yukawa Unification
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Effect of !mµ
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aµ  and Grand Unification

•  
M! i=1,2,3  not universal?

• GUT predictions for m improved 
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aµ  and Grand Unification

•  
M! i=1,2,3  not universal.

• !aµ  large " sneutrino and charginos relatively light

• !(b" s# ) small $ heavy charged Higgs and heavy stop

Serna, GGR
Komine, Yamaguchi



Ibrahim, Chattopadhyay, Nath

Effect of CP
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Effect of CP

New SUSY sources of CP:

To suppress neutron, electron EDM, !
i
,"µ = O(10

#2
) unless there are cancellations

For large phases significant corrections to aµ

But spontaneously broken family symmetries can naturally explain why !
i
,"µ = O(10

#2
)

Vives, GGR
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+family gauge group or familons

spontaneously broken:

Origin of flavour



• Additional gauge bosons L-R symmetry, Family group, ..?

aµ = C
mµ
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C !1 family diagonal couplings (mµ  small)

 
C ! 1 coupling to heavy fermions....M=1-2TeV

Strong correlation with FCNC

e.g. Z '  with large ! " µ mixing : #aµ = 221$10"11 % BR(! & µ' ) = 1$10"6

Huang, Lin, Shan, Zhang



• Additional scalars Extended Higgs structure, familons…

Barr Zee
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For m

A
! 150GeV  two loop term can dominate.

Significant contribution if large µ-!  mixing Yµ! = 0.04
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Summary

Many ways to generate aµ = C
mµ
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Summary

Many ways to generate aµ = C
mµ

2

M
2 C !O(1)!aµ•

• Provides strong constraint on details of new physics

SUSY:    M
i
 not universal,  spectrum constrained

Family symmetry:  Associated FCNC  e.g. ! " µ# .    

Constrained Yukawa structure




