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prof. RNDr. Jifi Podolsky, CSc., DSc. (¥*1963) is
a Full Professor at the Institute of Theoretical Physics,
MFF UK, where he obtained his degrees. In 1990-91
he studied at the University of New Mexico (USA),
and collaborated with colleagues around the world
(UK, Austria, Italy, Japan, Canada, Spain). His research
concentrates on exact cosmological gravitational
waves and black holes in Einstein's General
Relativity, and its extensions. He published about
120 papers, and with Jerry Griffiths a monograph
Exact Space-Times in Einstein’s General Relativity
(Cambridge, 2009). He participated in many Czech
and British grants (also as the PI). He is a member
of IAU, ISGRG, LISA and ET. In 2022 he obtained the
Werner von Siemens and the Frantisek Nusl awards.
He is active in outreach activities (translation of
21 books, public lectures).

Abstract

General Relativity, Einstein’s gravity theory born
a century ago, predicted many surprising objects
and effects, such as black holes, gravitational
waves, or expansion of the Universe from the
Big Bang. Such predictions have been confirmed
observationally, sometimes with a great precision.
Key to their understanding is finding the relevant
exact solutions of Einstein’s equations (model
spacetimes), their mathematical investigation, and
physical interpretation. We will review their main
classes and outline their properties. This will include
our recent results on rotating and accelerating black
holes, gravitational radiation generated by them,
the Penrose method of obtaining impulsive waves,
or effect on test particles (can be chaotic). We will
also mention their counterparts in D=3 and D>4
dimensions, and generalizations beyond Einstein'’s
gravity to Quadratic Gravity.
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