
Figure 7: In similar fashion to the intermediate string scale scenario we show the running for the

inverse gauge couplings. In the scenario on the left, the breaking down to the Standard Model gauge

groups takes place at two stages, whereas the breaking in the scenario on the right takes place at

the string scale at 1016 and we observe the standard gauge coupling unification of the MSSM.

3. Additional left-handed W bosons at the LHC: The breaking of the two SU(2)L
gauge groups can be as low as the TeV scale from the perspective of gauge coupling

unification, which offer interesting phenomenological opportunities in the LHC era.

The running is visualised below in Figure 8.
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Figure 8: Shown is the running for the inverse gauge couplings applicable in between the relevant

scales. The green, blue and red circles at MZ denote the experimentally observed values for the

gauge coupling constants. The orange circle at Ms denotes the inverse gauge coupling at the string

scale.

4. Consistency of scales

After discussing the model, we now comment on the consistency of scales associated to the

breakdown to the Standard Model gauge symmetries and gauge coupling unification with

the scales of moduli stabilisation and supersymmetry breaking. In particular we would like

to compare it with the two supersymmetry breaking scenarios in the context of Large volume

compactifications [15], depending on whether moduli redefinitions occur [21,22] or not [20].

Hierarchies are created by different suppressions in terms of the overall bulk volume in string

units V. In both scenarios we control contributions to the scalar potential up to 1/V3. Hence

we demand D- and F-flatness up to that order. We have to ensure that any contribution

from the matter fields is sub-leading, and discuss in turn the requirements. The different

scenarios for soft-masses essentially fix the overall bulk volume to provide a ’solution’ to

the hierarchy problem. In scenario 1 with soft masses of order msoft ∼ 1/4π2MP/V we find

a volume V ∼ 1012. In scenario 2 the smallest soft masses scale as msoft ∼ MP/V2 which

then corresponds to a volume of order V ∼ 107.
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