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“minimal” SUSY SU(5)

“minimal” SUSY SU(5)

51, 5w, 24m,| 104, 5;, 1y mass

Wiy = Msbgbmy + Msdp24p5y + May24% + Aoy243;
Wi = Y1010;,10;55 + Y55;10,55 + - -

+ possible non-renormalizable terms

SIKB) & SM breaking part is unchanged.
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Introduction

LFV vs. QFV in SUSY-GUTs

— | [V Yukawa}
Type | Type |l
LNH, LLT

| 1TH,H,
F. Borzumati &

A. Masiero (1986) A. Rossi (2002)



Introduction

LFV vs. QFV in SUSY-GUTs

. l [V Yukawa]

Type | Type |
LNH, LLT
/ TH,H,
Grand Unification realigtio®?
*Double-Triplet Splitting
*Fermion Spectra

*Proton Decay
—) New Physics above GUT




Introduction

Type | vs. Type Il Seesaw
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Problems of GUTs & Solutions

SUSY-GUT Higgs? Wrong
'7
fascinating extgfsion of SM el

eunifications of forces and of matter

estabilization of the weak scale %3@5‘7?

gauge coupling unlflcatlon GCU)

Proton
decay’>

5o log 11(GeV) | 4 6 8 10 12 14 16 109&#((_}?‘7)
Ao ~ 2 x 101GeV



Problems of GUTs & Solutions

SUSY-GUT

The Hierarchy problem is solved.
Gauge Coupling Unification
BUt e o o
DT Splitting problem
Proton decay (vs. GCU)
—ermion Yukawa
SUSY flavor problem « Minimal Ansatz

=) LFV «— QFV



Problems of GUTs & Solutions

DT Splitting problem
5H — (HgJHd)a 5H — (Hgaﬂu)

. 2V 0 16
<24H> = (O _3?}) , U 107" GeV

WDT — 5}] (M5 — )\5241{) 5}_[

ms =m + 2v > 10'°GeV
me =m — 3v ~ 10°GeV

+——— [ine-turning of 10141



Problems of GUTs & Solutions

Solutions for DTS problem
In Xtra Dim.

Sliding Singlet mechanism |
Dimopoulos-Wilczek mechanism
GIFT mechanism

Missing Partner mechanism Su(s) |

5H <75H> 5OH 5OH <75H> 5H

(2) 7 Coen ) = Comen ) (2)

= Non-Perturbative below M;.



Problems of GUTs & Solutions

Low Scale Gravity Mediation H.Itoh, N.Okada

& T.Y. (2006)
/ 'd-ﬁ‘z = e 2kIY ?.-I'Mr;dﬂ?‘lldru + ?"Edyz/
H {.,—Ef.'r'_.ll.' %
e P
_'/

UVbrane y =0 IR brane ¥ = m
Jml'.lr_li.!

— .-"""ter p— ﬂ'fj_:u_}

“warping down™’

If Gravity mediation with the Minimal Ansatz.
) Lower cutoff scale A !
Gravitino LSP (SuperWIMP).



Problems of GUTs & Solutions

Solutions for DTS problem
In Xtra Dim.

Sliding Singlet mechanism |
Dimopoulos-Wilczek mechanism
GIFT mechanism

Missing Partner mechanism Su(s) |

3y (755) o0m o0 (755) DH

(2) 7 Coen ) = Comen ) (2)

= Non-Perturbative below M;.



Problems of GUTs & Solutions

Solutions for DTS problem
In Xtra Dim.

Sliding Singlet mechanism |
Dimopoulos-Wilczek mechanism
GIFT mechanism

Missing Partner mechanism Su(s) |

Fine-tuning minimal SU(5) l

Not natural, but technically natural.

It IS true for both H & 5. Y.Kawamura, H.Murayama
& M.Yamaguchi (1995)



Problems of GUTs & Solutions

Fermion Spectrum

Wrong GUT relation: M; = M7T
Non-Renormalizable Operators
K 5i2410;5H 24n) GUT breaking
O(Maut /Mcutost)
—) Little effects on RGE

W in Flavor

Proton Decay /

NRO can suppress
only Yukawa of H¢.

—) M¢ ~ Mgyt Is allowed.
D.E. Costa & S. Wiesenfelds (2003)



Analysis

Parameters & Benchmark values

 We change Myt

« GUT parameters : Meur = Mc = 2X 10 GeV

/\24 — ]_, /\15 — O
e Seesaw parameters :

Typel: My =Mgrl, R=1, Mg=10"GeV
Type ll: My = 1015G6V, Ay = Ap ~ 1

e LOow energy parameters :
m, > NH, sinf;3 = 0, QMaj =0

« SYSY parameters : mg = Ay = My 2 = 1TeV



Analysis

o
15 /7,77/I7
Results : Mseesaw =107 GeV
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Analysis

._l_ ''''''
1.5
ol s & o & » & @
2.5
I_]. .......
3.5
' #f® & & & & & @
16.5 17.5 18
| ]
!!=G']=l'::.'-
]
& . . 0.1075f * . : . *
- - '
1.5 0.105 R
s . * » 0.1025
w
-2.5
16 ™ 17.5 )
_ - .
. 2l a - 0.0975 =
L ]
.5 0.085 .
[ ]
Q L
e lmt » @& ® 17. 18 0.0925




Summary

* We Iinvestigate LFV & QFV in “minimal”
SU(5) models with Type I / Typell seesaw.

«Cutoff dependence:

Type | : sensitive

Type Il: QFV/LFV Is insensitive
* \24 dependence : quite small

e Future works

More exhaustive scan.
Phenomenological constraints
More natural model : MP, SO(10)...



