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‘We present a stringy realization of the ISS metastable SUSY breaking model with moduli
stabilization. The mass moduli of the ISS model is stabilized by gauging of a U(1)
symmetry and its D-term potential. The SUSY is broken both by F-terms and D-terms.
It is possible to obtain de-Sitter vacua with a vanishingly small cosmological constant
by an appropriate fine-tuning of flux parameters. The content of this article is based on
our recent paper!, which is in collaboration with Yu Nakayama (Berkeley) and Tsutomu
Yanagida (Tokyo).
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1. The Problem and the Solution

Dynamical breaking of supersymmetry (SUSY) is an appealing possibility bacause it
will provide a natural solution to the hierarchy problem. Quite a few models within
the field theory have been proposed and investigated from various viewpoints (see
e.g. Ref. 2 and Ref. 3 for reviews). Given their success, string theoretic realization
of such dynamical SUSY breaking models is of great significance but the attempts
have been successful almost exclusively in a non-compact global SUSY limit, where
the gravity decouples.

In the global SUSY limit, metastable SUSY breaking vacua are now known
ubiquitous in string theory . However, almost all such realizations from the string
theory have been done in the global SUSY limit so far, where the gravity decouples
and the moduli are fixed by hand. One simple example of such metastable SUSY
breaking models is the SQCD with small mass deformation recently proposed by
Intriligator, Seiberg and Shih (ISS) ®, which breaks the SUSY by the F-term vacuum
expectation value. It is easy to embed the ISS model and its variants in the string
theory, but only in the global SUSY limit. Once we couple them to the supergravity,
few viable models are known.

*yamazaki@hep-th.phys.s.u-tokyo.ac.jp



May 26, 2008 2:46 WSPC/INSTRUCTION FILE ws-ijmpa’yamazaki

2  Masahito Yamazaki

Indeed, it is not clear whether or not the ISS(-like) models are in the swampland
once we introduce finite gravitational coupling. More generally, any SUSY break-
ing models in the global SUSY limit suffer the same problem of moduli stabilization
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because typically the order parameter of the SUSY breaking tends to be zero once
such a parameter becomes dynamical.

In our paper!, we gave a concrete solution to the moduli stabilization problem
in the string compactification with the dynamical SUSY breaking. We used type
IIB flux compactifications on compact Calabi-Yau with O7-planes and D7-branes,
and with magnetic flux turned on 4-cycles wrapped by D7-branes.

Our key idea to stabilize the moduli is to introduce a dynamical Fayet-Iliopoulos
(FI) term, which arise from the presence of magnetic flux 8. The dynamical FI term
itself will also be stabilized by the competition between the F-term potential and
the D-term potential.

In our construction, the SUSY is broken both by F-terms and D-terms, and we
can obtain a de-Sitter vacuum by an appropriate fine-tuning of flux parameters.
The necessity of the D-term has an interesting phenomenological consequence: one
may be able to realize the strongly coupled D-term gauge mediation ?, where very
light gravitino (~ O(1) eV) can be realized with a possible natural candidate for
the dark matter 9.

Unfortunately, in our construction, the SUSY breaking scale is naturally related
with the string scale unless we allow a rather significant amount of fine-tuning of
parameters. One possibility to obtain a low energy SUSY breaking more naturally
is to use a warped compactification, which would drastically reduce the relevant
energy scale of the physics on the 4-cycle where the SUSY breaking occurs.
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