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I will discuss how quantum mechanics makes the vacuum energy very sensitive to the values of physical
parameters and how this exacerbates the cosmological constant problem in theories with varying ‘constants’.
Models of “interacting dark energy” in which the masses of dark matter states depend on the dark energy
sector provide a striking example of this: in some models the finetuning of the vacuum energy is exacerbated
from one part in 10°50 to one part in 10°(10°10). I will discuss how such models are too fine-tuned to be
compatible with an anthropic solution to the cosmological constant problem in the presently understood
string theory landscape. Such models admit distinctive observational signatures that may be detected by
future experiments, hence providing an opportunity to observationally rule out the anthropic

landscape solution of the cosmological constant problem in any theory with a finite number of vacua.
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