Universiteit

w4 Leiden
The Netherlands

Gibbs states in statistical mechanics and dynamical systems
Makhmudov, M.

Citation
Makhmudov, M. (2025, September 2). Gibbs states in statistical mechanics and
dynamical systems. Retrieved from https://hdl.handle.net/1887/4259377

Version: Publisher's Version

Licence agreement concerning inclusion of doctoral

License: thesis in the Institutional Repository of the University of
Leiden

Downloaded from: https://hdl.handle.net/1887/4259377

Note: To cite this publication please use the final published version (if
applicable).


https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/4259377

Acknowledgments

First, I would like to express my sincere gratitude to my supervisor, Prof. Evgeny
Verbitskiy, for insightful discussions and regular meetings throughout my doc-
toral journey. I am also thankful to my other promoter, Prof. Frank den Hollan-
der, for carefully reading my thesis and offering thoughtful advice and support
whenever needed.

I am grateful to the members of the doctoral committee — Prof. Frank Redig,
Prof. Christof Kiilske, and Dr. Loren Coquille — for taking the time to read and
evaluate my thesis.

I would like to thank the secretariat of the MI, in particular Pim Overgaauw
and Anja Verduijn, for their constant willingness to help and for their warm and
friendly support.

A special thanks goes to Prof. Aernout van Enter for his patience in address-
ing both my professional and less-professional questions, for his early reviews of
our manuscripts, and for providing valuable insights and suggestions to improve
them.

[ would also like to thank Prof. Roberto Ferndandez for his helpful comments
and for taking the time to answer my questions.

I would also like to thank Prof. Stefano Luzzatto and Prof. Emanuel Carneiro
from the ICTP for their consistent support during my job application process.

My sincere thanks go as well to Dr. Marks Ruziboev for our many enjoyable
and inspiring conversations in mathematics and beyond. I also thank him for
letting me know about the PhD position at Leiden University when it was an-
nounced.

Last but not least, I am grateful to my family for their unwavering encourage-
ment and support throughout this journey.

213



Curriculum Vitae

Mirmukhsin Utkirbek ugli Makhmudov was born in Khorazm, Uzbekistan. He
completed his primary education at a local village school in 2011 and then at-
tended a local high school in Urganch, graduating in 2014.

After achieving a high score in the national university entrance exam, Mir-
mukhsin was awarded a full government scholarship to study in the Department
of Mathematics at the National University of Uzbekistan (NUUz). During his un-
dergraduate studies, he distinguished himself by winning several national and in-
ternational mathematics competitions, including the 2nd Qori Niyoziy National
Mathematics Competition and the 5th North Countries Universities Mathemat-
ical Competition. In 2018, he graduated with honours from the mathematics
department. That same year, he earned the highest score in the department’s
master’s entrance exam, securing a full scholarship for the master’s program at
NUUz.

Alongside his master’s studies at NUUz, Mirmukhsin was offered a position
at the Monetary Policy Department of the Central Bank of Uzbekistan as a first-
category economist. His career at the CBU progressed in parallel with his aca-
demic work, and he was promoted twice — first to the lead economist and then to
the chief economist role.

In 2020, Mirmukhsin completed his master’s degree, writing a thesis under
the supervision of Professor Rasul G’anixo’jaev on the topic "Small parametric
dynamical systems", which resulted in a single-authored publication. That same
year, he was awarded a Postgraduate Diploma Fellowship by the International
Centre for Theoretical Physics (ICTP) in Trieste, Italy. He spent a year in the Math-
ematics section at ICTP, where he completed a diploma thesis under the super-
vision of Professor Stefano Luzzatto, focusing on the properties of topological
pressure and its relation to invariant measures.

In September 2021, following his time at ICTP, Mirmukhsin was admitted to
the PhD program at Leiden University. His research at Leiden focused on statisti-
cal mechanics, ergodic theory, and dynamical systems, with particular emphasis
on thermodynamic formalism, the Dobrushin-Lanford—Ruelle (DLR) Gibbs for-
malism, and multifractal analysis. Throughout his PhD, Mirmukhsin presented
his research at numerous national and international conferences, including the

214



Bibliography

Mark Kac Seminar, the 11th World Congress in Probability and Statistics, and the
9th European Congress of Mathematics. In addition to his research activities, he
also assisted in teaching several university courses at Leiden.

Mirmukhsin’s doctoral dissertation, "Gibbs States in Statistical Mechanics and
Dynamical Systems" compiles results from five research projects, which also led
to research papers listed below:

1. The Eigenfunctions of the Transfer Operator for the Dyson model in a field,
J. Stat. Phys., 192(92), 2025, 1-20.

2. Multifractal Formalism from Large Deviations, 2024, joint with E. Verbitskiy
and Q. Xiao

3. On an extension of a theorem by Ruelle to long-range potentials, 2024, joint
with A. van Enter, R. Ferndndez and E. Verbitskiy

4. Gibbs properties of equilibrium states, 2025, joint with E. Verbitskiy

5. Concentration inequalities and Transfer operators for supercritical Dyson
models, 2025.

215



