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Supervisors report on the PhD Thesis of O. Chrenko

The topic “Early phases of formation and evolution of planetary systems” was chosen by Ondřej 

Chrenko four years ago as a difficult one. He already had some experience with celestial 

mechanics (see Chrenko et al. 2015 paper in MNRAS), but studies of protoplanetary disks with 

embedded planets and solid particles require learning a number of additional topics and 

computational techniques, namely hydrodynamics, radiation transfer, parallel programming 

(MPI), etc. Ondřej started in a very systematic way by analysing the Fargo code and the 

respective literature. He then extended its capabilities very significantly, by a two-fluid model of 

gas and pebbles and by the energy transfer equation (FLD), everything fully parallelised. This 

1-year-long work culminated in Chrenko et al. (2017) paper in A&A ― with an important 

discovery of the hot-trail effect (to be explained during the defense). This effect seems very 

relevant for the origin of giant planets (as Jupiter). As a supervisor, I have to admit that I was 

forced to learn a lot of ‘new physics’ myself, which usually makes supervisors happy! 

Nevertheless, it was clear that Ondřej is capable of doing state-of-the-art science and closely 

collaborate with leading scientists, e.g. with Michiel Lambrechts (Lund Observatory) or David 

Nesvorný (Southwest Research Institute).

Indeed, during his PhD studies he led or collaborated on three more papers ― on the parametric
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dependence of the hot-trail effect (Brož et al. 2018), formation of binary planets (Chrenko et al. 

2018) and 3D gas flows in the vicinity of accreting protoplanets (Chrenko & Lambrechts 2019). 

Moreover, we still work on a project devoted to terrestrial planets formation (Brož et al. submit.) 

and on some corrections (as mentioned in the thesis and in the referee reports).

Apart from purely scientific work, Ondřej is a fluent speaker and good lecturer. He understands 

not only details of physics, but also broad implications. This is confirmed in the ‘Introductory’ part

of his PhD thesis (72 pages) where he summarizes the relevant physics of protoplanetary disks. 

Given his approach, I am practically sure he is ready to join ‘any’ future astronomical projects, 

both theoretical and observational.

From my personal experience, I can confirm that Ondřej is no longer a student, but rather a 

(young) scientist. I really appreciate his longtime friendship, his honesty and humbleness with 

which he tries to solve difficult scientific problems.

Therefore, I fully support the application of O. Chrenko and I recommend his PhD thesis 

for defense.

                     

With kind regards

doc. Mgr. Miroslav Brož, Ph.D.

In Prague, Aug 20th 2019
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