
Pattern of superpartner masses 

from string moduli stabilization  

Kiwoon Choi 

Bethe Forum on 

“SUSY breakdown confronting LHC and other data” 

Bonn,  June 1st, 2017

The IBS Center for Theoretical Physics of the Universe 



Outline

 Introduction

Hints on SUSY scale?     

 Superpartner masses from string moduli stabilization

KKLT  &  LVS 

(Concrete statement in some case, but just qualitative for other cases)

 Conclusion



Well-known motivations for SUSY

* Hierarchy problem

* Unification 

* String/M theory

* Dark matter

* ….



No observational evidence yet:

However, although none of them is not convincing enough, the 

traditional arguments suggesting SUSY near the TeV scale might

be still valid.



SUSY scale and the fine tuning for the EWSB:



Current LHC bounds on the gluino and stop masses suggest 

a fine tuning                    .  

(cf: scalar/gaugino focus point, radiatively-driven naturalness:                   )  



SUSY scale from the Higgs mass and gauge coupling unification 

Precision gauge coupling unification might constrain not just the overall SUSY

scale, but even the pattern of superpartner masses:



SUSY scale from LSP dark matter

Stable LSP (neutralino or gravitino) with TR >     

* Thermal freeze-out neutralino DM (no subsequent dilution)

* Gravitino DM produced by thermal scattering or the decays of 

MSSM superparticles



To summarize, although we don’t have any observational evidence yet,

SUSY has a reasonably good chance to be near the TeV scale, and 

may reveal herself in the on-going LHC experiments, or direct

detection of the LSP dark matter, or the future collider experiments 

(FCC, CSC).



Superpartner masses from string moduli stabilization

An interesting framework which may allow us to compute superpartner

masses starting from fundamental theory is string moduli stabilization

at dS vacuum, which inevitably involves SUSY breaking.

There are two reasonably well-understood concrete schemes of string

moduli stabilization, yielding an interesting pattern of superpartner

masses:

KKLT    

Large Volume Scenario (LVS)



KKLT moduli stabilization      

Flux compactification involving warped throat:



Mass scales in KKLT setup:   

Normalization:  



: exponentially small warping  

: Superpotential fined-tuned for small 

cosmological constant in the presence of warped SUSY breaking 



4D effective SUGRA of KKLT compactification:



















SUSY breaking in KKLT compactification









Soft SUSY breaking in KKLT compactification



Pattern of superpartner masses in KKLT compactification





Large volume scenario   
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Conclusion

SUSY might exist in low energy world, so hopefully in some future

we may have experimental information on superpartner masses.

An interesting framework which would allow us to compute superpartner

masses starting from fundamental theory is string moduli stabilization.

There are two reasonably well-understood concrete schemes of string

moduli stabilization: KKLT and LVS. 

Depending on how to stabilize the moduli in the visible sector gauge 

kinetic function (and the matter kinetic coefficient YQ), a variety of 

interesting patterns of superpartner masses can arise from KKLT or LVS, 

in particular a variety of different (mini) split SUSY scenario.


