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We discuss the dynamics of the topologically nontrivial sectors with non-trivial holonomy in strongly coupled
QCD in the background of the expanding universe characterized by the Hubble scaleH ≪ ΛQCD . We argue
that the vacuum energy and the de Sitter phase emerge dynamically with the scale ρDE ≈ HΛ3

QCD ≈
(10−3eV )4, which is amazingly close to the observed value. We argue that the key element for this idea
to work is the presence of nontrivial holonomy in strongly coupled gauge theories. The effect is global in
nature and cannot be formulated in terms of a gradient expansion in an effective local field theory. We also
argue that anomalous coupling of the dark energy with electromagnetism generates the large cosmological
magnetic field correlated on the scale of the visible Universe as observed. We test these ideas with solvable
models for QCD being formulated on Hyperbolic space. We also comment on some lattice QCD results when
the system is formulated on a curved background modelling the expanding Universe with nonzeroH .
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