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• Introduction (MSB versus DSB)

• The ISS model of MSB

Intriligator, Seiberg, Shih                hep-th/0602239

• Model Building with MSB:

• Naturalised Susy GUT
S Abel, J Jaeckel, VVK          hep-th/0703086

• Meta-stable susy breaking within the 
Standard Model

S Abel, VVK                     hep-ph/0701069 



Introduction Conventional picture of DSB:

SUSY broken everywhere!



Problems with the DSB scenarios

• DSB is non-generic: many constraints on theories with 
DSB. Such as the Witten index constraint and the R-
symmetry constraint.

• DSB is hard to analyze: in particular, one needs to know 
the Kahler potential, which is not protected by 
holomorphicity.



ISS picture of meta-stable SUSY breaking
Intriligator, Seiberg, Shih hep-th/0602239

Universe is hereV
unbroken 
SUSY elsewhere

see also an early idea of
J Ellis, C Llewellyn Smith, G Ross PLB 114 (1982) 227



Effective potential of N=1 SQCD 
with massive quarks

V

SUSY vacuaPotential near the origin 
can be uncovered using
Seiberg duality



Seiberg Duality
Microscopic:
(electric)

Macroscopic:
(magnetic)



We take where
the magnetic theory is IR free

• β-function is positive, 
• the theory is free in the IR and 
• strongly coupled in the UV 
• where it develops a Landau pole at scale ΛL

Electric

Magnetic

Consider the macroscopic theory











Thus we’ve got             

Metastable SUSY-breakingV

SUSY vacua



A natural question:

Why did the Universe start from the non-supersymmetric 
vacuum in the first place ?
Our answer: in the ISS model thermal effects drive the 
Universe to the susy-breaking vacuum even if it starts 
after inflation in the susy-preserving one.

See:         Joerg Jaeckel’s talk tomorrow:
`Lving on the edge: why our universe preferred a meta-stable state’

S Abel, C-S Chu, J Jaeckel, VVK   hep-th/0610334
S Abel, J Jaeckel, VVK                   hep-th/0611130
N Craig, P Fox, J Wacker hep-th/0611006
W Fischler et al hep-th/0611018
L Anguelova, R Ricci, S Thomas    hep-th/0702168



Model Building with MSB
messengers

MSB sector susy SM

Gauge Mediation simplified:

• M Dine, J Mason                              hep-ph/0611312
• R Kitano, H Ooguri, Y Ookouchi hep-ph/0612139
• H Murayama, Y Nomura                  hep-ph/0612186
• C Csaki, Y Shirman, J Terning hep-ph/0612241
• O Aharony, N Seiberg                      hep-ph/0612308



One can think of

Two orthogonal approaches to
use MSB for model building:



MSB sector

susy GUT

R sector

Naturalised Supersymmetric Grand Unification

Use Hidden sectors to break susy and to generate and explain all mass 
scales in the theory.

-including the GUT-scale and the mu-parameter (but proton decay…)
Abel-Jaeckel-VVK                           hep-ph/0703086

Visible sector susy-breaking in the Standard Model

No hidden sectors, no GUTs, direct link between susy-
breaking and electroweak breaking (but price to pay…)
Abel-VVK                                        hep-ph/0701069



MSB sector

susy GUT

R sector

Naturalised Supersymmetric Grand Unification

Abel-Jaeckel-VVK                           hep-ph/0703086

































Summary                   
MSSM: M is for Metastable

S Abel, VVK hep-ph/0701069 

• No need for a hidden susy-breaking sector
• MSB occurs in the SU(2) x U(1) of the SM
• Direct link between the susy-breaking and 

electro-weak symmetry breaking
• Extremely compact low-energy SM-like theory
• But have to pay a price for breaking susy and 

electroweak symmetry in the same visible 
sector 

=> strongly coupled Higgs sector



Final Summary:
• The ISS model of MSB.

• Why the early Universe preferred the non-
supersymmetric vacuum

Model Building with MSB:

• Naturalised Susy Grand Unification

• Meta-stable susy breaking within the Standard 
Model
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