MUN I

COMMENTARY TO HABILITATION THESIS'

Name of the habilitation thesis
Mapping galactic nuclei: From the Galactic center to distant quasars
and back

Name and surname of the applicant
Michal Zajacek

In this Habilitation Thesis, | first recall how we have mapped the gas and the stellar content
in the central parsec of our Galaxy, which is the closest galactic nucleus, about hundred
times closer than galaxies in the Local Group and about thousand times closer than the
closest galaxy cluster. Around the compact radio source Sgr A* associated with the
supermassive black hole (SMBH), there are fast-moving B-type stars and dust-enshrouded
stellar objects that must have formed recently during the last hundred thousand to a few
million years. This indicates a recent period of star-formation preceded by an infall of a large
amount of cold and dense gas. The amount of gas consumed by star-formation is linked to
the amount of gas available for accretion. Hence, our Galactic center has likely been much
more active and luminous a few million years ago, at the level of an active Seyfert galaxy.
There are over a million of active galaxies, but in their case a similar spatial resolution is
unavailable. Therefore, the mapping of the distribution of gas in active galactic nuclei (AGN)
has traditionally been conducted in the time domain to replace the lack of a sufficient angular
resolution to resolve the inner regions. This so-called reverberation mapping employs the
reprocessing of the variable X-ray/UV continuum emission by more distant portions of the
accretion disc as well as by broad-line region clouds. In my work, | focused on the
comparison of the radius of H-beta-emitting clouds with the distance of Mgll-emitting material
as well as the radius corresponding to the Fell pseudocontinuum. In contrast with the radius-
luminosity relations for H-beta as well as the UV and optical Fell emission, the Mgll radius-
luminosity relation is flatter, though it still exhibits a significant correlation. These correlations
open a way to measure supermassive black hole masses in distant quasars using just one-
epoch spectroscopy and thus to study their growth during the cosmic history. One can also
employ the Mgll radius-luminosity relation to standardize quasars and use them as
alternative probes in cosmology. Finally, it is beneficial to combine the processes taking

place in AGN with the visibly rich and dense stellar content in the Galactic center to see how
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an intermittently increased nuclear activity could have been impacting stars and vice versa.
In particular, we studied the interaction of red giants with the once activate jet in the Galactic
center and found that a large number of repetitive jet-star encounters can effectively ablate
the envelopes of red giants. This can potentially address the lack of large red giants in the

innermost 0.5 pc of the Galactic center.

In summary, the spatial details accessible for the Galactic center complement the temporal
studies of mostly unresolved AGN. On the other hand, the study of a sample of AGN with

various accretion rates teaches us about the past and the potential future of the Milky Way.
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