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Preview

An string construction in which symmetries and dynamics lead to a suppression of the
one-loop vacuum energy down to the observed scales!
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Vacuum energy in string theory
Orientifolds and susy breaking in string theory
A string construction where Agpen = 0 and Aciosed ~ # ~ Nobs
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Open questions



We can compute vacuum energy unambiguously in string theory

> In QFT, the vacuum energy is a renormalised parameter:
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expected at O(108GeV*) — O(MJ)) c.f. observed Dark Energy pops ~ O(meV*).
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String theory offers new symmetries — orientifolds
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> 10d gravitational anomaly cancellation requires that we add open strings:
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which give rise to massless gauge multiplets in adjoint of SO(32).
> Spacetime interpretation is an O9~ -plane and 32 D9-branes, filling 10d. 5
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> To lowest order, the closed string sector is supersymmetric - we can break susy
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> The gravitino acquires mass Mz, ~ 1/R ~ Myyk and the closed strings contribute

Pelosed ~ O(MKK) matches peps for R ~ O(m)! But swamped by tree-level
popen and pushed into instabilities...
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Closed string dofs R and dilaton have run-
away instabilities at one-loop...

All closed string dofs can be stabilised by
an interplay between Agjoseq, fluxes and D-
instantons, with
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Observational and Experimental Constraints on 2 LEDs

Expt/Obs Probe Constraint
Table-tops deviation from inverse-square law due to | R < 30um
light KK gravitons

Old neutron stars excess heat due to trapped KK gravitons | R < 75um
decaying to photons (assuming no hidden

channels)

SN 1987A shortening of neutrino burst due to KK gravi- | R < 0.33 um
ton production and escape from core

LHC absence of string resonances Ms 2 8TeV

Our best working solution with A ~ 7.4 x 1012 M4, has Ms ~ 3 TeV and
R ~ 1.58um, c.f. observational bounds Ms > 8TeV and R < 0.33um



