
K (semi) leptonic decays

KL→μμ

(hep-ph/0311084, Ishidori, Unterdorfer)

(hep-ph/0605203, Gorbahn, Haisch)
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K (semi) leptonic decays

K+→π+νν

(0911.4789, E391a collaboration)

(0805.4119,1009.0947, Brod,Gorbahn,Stamou)

0.0004 0.0005 0.0006 0.0007 0.0008 0.0009 0.0010
0.994

0.996

0.998

1.000

1.002

»e11»

BR
HK+
Æ
p+
nn
LêBR

SM

preliminary

less than a few % deviation

LFV meson decay
Experimental Constraint:

Experimental Constraint:
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Why believe the SUSY GUT?
Flavor violating Z‘ from SO(10) SUSY GUT in High-scale SUSY     Yuji Omura (KMI, Nagoya)

Solution to Yukawa hierarchy  and its prediction

Flavor physics

Origin of Higgs mass
Origin of gauge groups and non-trivial charges 

→ SUSY  (supersymmetry)
→ SO(10) GUT

the Standard Model (SM)

SUSY particles 
Maximal value of Higgs mass
gauge coupling unification
extra U(1) symmetry
Yukawa coupling unification

SUSY SO(10) predictions

 Maybe SUSY scale O(100) TeV (?)
 O(TeV) gauginos and O(100) TeV scalars no problem!

 My Motivations

SO(10) GUT unifies quarks and leptons into 16 rep.

up-type down-type lepton

Yukawa
coupling

conflict!

Let me modify the minimal setup, introducing extra 10i

extra Higgs

“SM(-like)” particles “extra” quarks and leptons

SM particles given by 
the linear combination

3rd generation

mass mixing

bottom quark

bottom quark 
mainly from 10 rep.

top:

bottom:

“extra” quarks  

1st generation

mass mixing

down quark

bottom quark 
mainly from 16 rep.

mu

mu

mixing cannot exceed 1, so md < mu predicted....

up:

down:

“extra” quarks  Prediction
SUSY-scale Z’ from extra U(1) of SO(10) exists!
Z’ interaction is flavor violating!

Based on PLB744 (2015) 395 (arXiv:1503.06156) 
with J. Hisano, Y. Muramatsu, M. Yamanaka (Nagoya Univ.)

unify all SM matters and SM gauge groups!

size of FCNCs

all elements are large!
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Quark sector lepton sector

Costraints from mesons 

K system Strongly constrains

SM prediction  Z’ contribution
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Constraints from ΔF=2 process
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Realistic Yukawa requires

Excluded by K-Kbar mixing 

Excluded by B-Bbar mixing 

K0-K0 mixing

B0-B0 mixing

(using UTfit results 0707.0636)

Costraints from LFVs 

μ→3e, μ-e conversion are most important 

(arXiv:1307.5787)

τdecay 

μ decay (arXiv:1001.3221;0908.2381)
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Z’ only left-handed

μ→eee+

μ→e conversion

μ→eγ

Allowed region for μ→3e
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 conventional setup modified setup

interaction base:

mass base:

different charges of U(1)X 
induce tree-level FCNCs

(Aij depends on parameters εij  )

Z’ couples fermions almost flavor-universally. 
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finite Z-Z’ mass mixing predicted


