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Introduction A few words on gauge mediation

MSSM

+ messengers ¢

charged under
SU(3) x SU(2) x U(1)

M) = =B N ST omu () 1
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Metastability in O’'R models
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Quantum corrections:
metastability?
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Flat directions in O’R : tree level

Wor = X fi(¥r) +g(¥r) i=1.Nk=1.M  N>M

Fx, = fi(¥r) =0 N equations, M variables
> _SUSY

= (0 M equations, N variables

dfi . 0Og

Fw :X |

"0 Oty

> N-M flat directions

Tree level .  Yx,k=1.M fixed,
X, i=1.M fixed,
X,;,i =M +1..N flat directions
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Flat directions and quantum corrections

V=V ({vrk=1M}{X;i=1.M} {Yik=1.M}
™~ e )

fixed by
quantum corrections

fixed at tree level

M constraints on the N-M flat directions

If N > 2M, some flat directions are left

J. Parmentier Stability in Gauge Mediation 03/06/2010



Avoiding instability in O’'R

Wor = Xifi(¢¥r) + g(¥r)

i=1.Nk=1.M

if N> 2M,
g quantum corrections
—\ X can’t lift all

- —M/A flat directions

condition for (meta)stability:
N <2M
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What about D terms?

W = X;(fi + m&a + b %athy) + (X' + M) oo

X is neutral

Patterns of Symmetry Breaking in
Supersymmetric Gauge Theories

Phys.Lett.B115:375,1982

d¢ is gauge invariant

, flat direction

> D=0
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Quantum corrections and stability

tV

Classical : Instability

Quantum corrections:
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Quantum corrections and stability

tV

Classical : Instability

Quantum corrections:
stability?

fine-tuning on classical » A/ F;

~ quantum corrections
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Quantum corrections in O’'R model

W = X;(fi + m3ba + B2 Pathy) + (N X + Moo

A}% — Asp = ?
g 17 .
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Conclusions
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Conclusions

GM and O’R -> instability, metastability, or stability

check that all flat directions are lifted

mstablllt)' by quantum corrections

metastability have F < M? in order to have a
huge lifetime for you vacuum

small fine tuning on Z A; fi

stability no hierachical spectrum:
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