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Abstract: 

One fruitful strategy of tackling quantum gravity is to adapt quantum field theory to the situation where spacetime geometry is dynamical, and to
implement diffeomorphism symmetry in a way that is compatible with regularization and renormalization. It has taken a while to address the
underlying technical and conceptual challenges and to chart a quantum field-theoretic path toward a theory of quantum gravity that is unitary,
essentially unique and can produce "numbers" beyond perturbation theory. In this context, the formulation of Causal Dynamical Triangulations
(CDT) is a quantum-gravitational analogue of what lattice QCD is to nonabelian gauge theory. Its nonperturbative toolbox builds on the
mathematical principles of "random geometry" and allows us to shift emphasis from formal considerations to extracting quantitative results on the
spectra of invariant quantum observables at or near the Planck scale. A breakthrough result of CDT quantum gravity in four dimensions is the
emergence, from first principles, of a nonperturbative vacuum state with properties of a de Sitter universe. I will summarize these findings, highlight
the nonlocal character of observables in quantum gravity and describe the interesting physics questions that are being tackled using the new notion
of quantum Ricci curvature.
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