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Abstract String theory combined with inflationary cosmology has led to the picture of
inflationary multiverse, populated by a multitude of vacua with diverse properties. The
vacuum landscape is often modeled as potential minima of random fields to understand
its statistical properties. I will review some recent progress in understanding random
Gaussian models and clarify differences from some other landscape models, including the
random Hessian model. I will explain that there are some advantages in random Gaussian
models and the number density of de Sitter minima is not so much suppressed as the one
estimated before even in the case without approximate supersymmetry. Then I will also
explain that slow-roll inflation in this landscape model is not multi-field, the probability for
future detection of spatial curvature is rather low (P ∼ 0.001), the probability distribution
for the magnitude of density fluctuations has a unique shape, and the probability for PBH
formation is nonzero but quite small.
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