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The topic of this thesis is the study of various properties of exact spacetimes in the context of 

Einstein’s General Relativity. Namely, it concentrates on the class of Plebański–Demiański 

nonexpanding solutions which are generalizations of the B-metrics containing 7 independent 

parameters. Surprisingly, this large family of spacetimes has not yet been analysed and 

physically understood. Ondřej’s original contribution is thus very valuable. 

The structure of the thesis is clear. Apart from the useful Introduction, it consists of 3 main 

chapters, each based on the corresponding paper already published by the student. In addition, 

the final chapter 4 contains very recent results obtained during his half-year research stay at 

Faculty of Mathematics, University of Vienna in 2019. They form a solid basis for another 

original article on this topic. 

It is not the purpose of this report to describe in detail the specific content of these chapters. 

However, I would like to emphasize that all three papers are thorough and long (more than 

30 pages each), containing a great number of equations, nontrivial figures, schemes, and 

arguments presenting the newly derived results. Also, they very published in top international 

journals, and highly rated by the referees and editors. The first, presenting completely new 

metric forms of famous de Sitter and anti-de Sitter spacetimes, was selected in 2017 to 

prominent category „Editors' Suggestion“ of Physical Review D (and appeared of the PRD 

main web page). The second, on the description of the complete family of nonexpanding 

Plebański–Demiański spacetimes, was chosen in 2018 by Classical and Quantum Gravity to 

its prestigious category „Authors’ Insights“, advertised in CQG+. The third long paper, on 

interpretation of A and B-metrics with any cosmological constant as gravitational field of a 

tachyon, was also published in Physical Review D in 2019. 

The doctoral thesis of Ondřej Hruška thus surely represents substantial original contribution 

to the study of exact spacetimes in Einstein’s gravity theory. The technical quality of his work 

is also very good, the thesis is well-organized, presentation clear, and almost without typos.  



I have known Ondřej Hruška for 8 years now. I was the supervisor of his bachelor thesis 

(2012-13), diploma thesis (2013-15) and his PhD dissertation since 2015. During all his 

studies at our Faculty he passed almost all exams with highest possible grades, also 

successfully passing the doctoral exams already in the first year of his PhD studies in 2015. I 

testify that he is a very talented, skilful, diligent and independent young researcher with broad 

knowledge of various fields of physics and mathematics.  

To summarise my report, in all aspects the thesis submitted by Ondřej Hruška is of a very 

high quality and clearly demonstrates his ability to perform independently a creative 

research. The thesis fully satisfies the conditions required, and I am thus happy to recommend 

its acceptation as a doctoral thesis at the Faculty of Mathematics and Physics of the Charles 

University. 
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