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Mathematical structures in classical gravity, exact solutions of Einstein equations,
 physics of black holes, cosmological models, alternative models of gravity, 

detection of gravitational waves, dark matter models, nonrelativistic 
Newton-Cartan geometries.

Quantum gravity and tools of noncommutative geometry: quantum space-times, 
quantum phase spaces and quantum symmetries. Hopf-algebraic approach 
and its generalizations, quantum Riemannian  geometry of quantum gravity.

Quantum gravity models: loop quantum gravity and spin foam models,
string theory - AdS/CFT and metastrings, lattice models and dynamical

triangulation, Hawking radiation and information paradox, conformal
and quantum cosmology, quantum gravity phenomenology.
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