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I. M.M. Bogolyubov and the Institute of Mathematics:
I.1. Institute of Mathematics

M.M. Bogolyubov was officially admitted by the Institute of Mathematics as a senior
researcher on March 1, 1945.

On April 1, he assumed the head of the Department of Asymptotic Methods and
Statistical Mechanics.

The order for the dismissal of M.M. Bogolyubov dated November 1, 1956, was signed
by his student Yu.O. Mitropolsky, who was at that time deputy acting director of the
Institute of Mathematics O.S. Parasyuk.
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Reports in IM (1.03.1945 - 1.11.1956)

for 1945 on the topic: "Problems of dynamical theory in
statistical physics" (on 126 sheets!)

for 1946 on the topics: "Methods of nonlinear mechanics in
statistical physics",
& "On positive completely continuous operators”

for 1947 on the topic: "The theory of the polar model of metal"

for 1948 on the topic: "On the elimination of self-energy
divergence in non-relativistic field theory"

for 1949 on the topic: "The structure of distribution functions
in quantum hydrodynamics" (never published!)

for 1950 on the topic: "The theory of strong coupling of a
particle with a quantum field"
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Kyiv, IM
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The composition of the Academic Council of the IM for 1947
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IM, 1948
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IM, 1948
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IM, 1949
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IM & IK, 1949
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IM, 1953
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Academy of Sciences of the UkrSSR, 1949
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l.2. Scientific school

However, Bogolyubov’s fate was intertwined with the Institute long before. He was a
student of Professor D.O. Grave, who founded the Institute of Mathematics at the
Ukrainian Academy of Sciences in March 1920.

From the age of thirteen, M.M. Bogolyubov became a participant in the well-known
mathematical seminar of D.O. Grave. Under its influence, he is forming as a scientist in
the field of mathematical and theoretical physics.

Later in June 1925, at the request of D.O. Grave, the Small Presidium of Ukrgolovnauka
decided to consider M.M. Bogolyubov as a graduate student of the research
department of mathematics in Kyiv. In 1928, he defended his doctoral dissertation.
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I.2. Problems of Dynamic Theory in Statistical Physics

In his renowned monograph "Problems of Dynamic Theory in Statistical Physics",
which was a manuscript of a report for 1945 at the Institute of Mathematics in Kyiv,
M.M. Bogolyubov formulated a consistent approach to the problem of deriving kinetic
equations from the dynamics of many particles.

Using perturbation theory methods, a strategy was developed for constructing a
generalization of the Boltzmann equation, known as the Bogolyubov kinetic equation,
and for the first time, other kinetic equations were substantiated. This work clarified the
mechanism of irreversibility in the evolution of many-particle systems, whose dynamics
are described by time-reversible fundamental evolution equations.
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« The documentary film
"His formulas. On the 100th anniversary of M.M. Bogolyubov"

x The mathematical theory of this hierarchy of evolution
equations (since 1972)
(D.Ya. Petrina & V.I. Gerasimenko, State Prize of Ukraine 2001)



M.M. Bogolyubov manuscripts
0000000080 000000

11.3. Some more comments

The results concerning classical many particles were extended to quantum systems. In

the pioneering work the superfluidity phenomenon was first described employing the
quantum kinetic equation.

In 1947, Bogolyubov’s article was published in the Proceedings of the Institute of
Mathematics. It has since been translated into several languages and is now the most
cited work in the quantum theory of condensed matter.
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11.4. Some more works

In 1948 in the Proceedings of the Institute of Mathematics, M.M. Bogolyubov published
an article on deriving hydrodynamic equations from the BBGKY
(Bogolyubov—Born—Green—Kirkwood-Yvon) hierarchy of fundamental evolution

equations.
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Unpublished works
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11.5. Conclusion

The ideas conceived by Bogolyubov at the Institute of
Mathematics have laid the groundwork for the theory of
kinetic equations and became the cradle of modern
statistical mechanics, as noted in our time.
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lll. Synopsis of the evolution of views on the theory of elementary
particles

* The R-operation (Bogolyubov-Parasyuk theorem) in the early 1950s, followed by the
development of secondary quantization methods (which M. M. Bogolyubov applied to
describe quantum statistical systems in the 1940s), naturally drew M. M. Bogolyubov’s
attention to problems in quantum field theory.

* In 1961, an article by M.M. Bogolyubov was published, which introduced the
fundamental concept of quasi-averages and, in essence, built a new theory of phase
transitions. The application of these ideas to elementary particle physics is known as
spontaneous symmetry breaking.

* The period 1964—1966 includes the works of M.M. Bogolyubov on the theory of
symmetry and quark models of elementary particles. Of great importance for the
further development of the theory of elementary particles was the new quantum
number for quarks proposed by him and his students (A. Tavkhelidze and B.
Struminsky, UJP - golden pages of theoretical physics of Ukraine to the 90th
anniversary of the Academy), which is now known as color.

+ Axiomatic field theory (dispersion relation method for scattering amplitudes.)
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Professor R. Jost

In 1966, M.M. Bogolyubov was awarded the most prestigious prize in the field of
mathematical physics, the Danny Heinemann Prize, “For many outstanding
achievements in the extension of the methods of modern mathematics to fundamental
problems of physics and, in particular, for the first rigorous proof of dispersion relations
for indirect scattering of elementary particles.”

In his welcoming speech on this occasion, Professor R. Jost said: “You made an
unforgettable impression on me. Most theorists at that time treated mathematics with
disdain, and logical deduction was “trampled underfoot.” Only the romantic influence of
genius could have had any significance. And then you appeared, a man who knows
both mathematics and physics, ready to take on complex problems that require their
logical combination. It seems to me that this reflects the national character of your
great people...”
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Conclusion

School of Mathematical Physics in Kyiv...

"The organic fusion of mathematics and physics in the work of
M.M. Bogolyubov enabled him to make a decisive contribution
to the development of theoretical physics and actually lay the
foundations of modern mathematical physics, which continues
the traditions of Hilbert, Poincaré, Einstein, and Dirac."
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