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The Beginning. The Long Road to Science 

1926 
Birth in Cherkasy. Childhood in a 
dramatic era. 

1944-1951 
Service in aviation units as a 
weapons mechanician 

1949–1954 
Mekhmat of Moscow State 

University; first research under 

the supervision of L. I. Sedov. 

1957 
Transfer to the Division of Applied 

Mathematics — the future Institute 

of Applied Mathematics (IPM). 

This is not merely a set of facts. It explains Lidov's scientific power.  his early 
experience called for autonomy, strict discipline, and the capacity to rapidly 
immerse himself in unfamiliar challenges. 
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Luna-3: the first gravity-assist maneuver (1959) 
 

The first photograph of the far side of 
the Moon 

Lenin Prize (1960) 

теория → траектория → миссия 
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D. Amato, R. Malhotra, V. Sidorenko, AJ Rosengren:  Luna close encounters compete with the circumterrestrial Lidov-
Kozai effect // Celestial Mechanics and Dynamical Astronomy 132 (6), 35 



Lidov-Kozai mechanism 

Lidov's model: the double-averaged restricted three-body problem in the quadrupolar 
approximation 

Shevchenko, 2016 Lidov’s diagram 
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Classical Kozai-Lidov Effect  

Classical Kozai-Lidov effect: the coupled oscillations of satellite’s eccentricity and inclination caused by 

the gravity of another body. KL-effect was discovered independently by M.L.Lidov (1961) and Y.Kozai 

(1962) in their studies on R3BP  in so called Hill approximation (a/a’ <<1)   
 

M.L.Lidov 

Y.Kozai 
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von Zeipel–Lidov–Kozai effect 

von Zeipel, 1910 

Lidov, 1961 

Kozai, 1962 
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Did von Zeipel's paper remain in obscurity? 

7 



Further development of Lidov (1961) 

Lidov (1961) 

Double averaged restricted 
circular three-body problem for 

arbitrary ratios of the 
semi-major axes 

Double averaged restricted  
circular three-body problem; 

the field of one body is 
non-central 

Double averaged general 
hierarchical three-body 

problem 

Double averaged restricted 
three-body problem in the octupole 

approximation. Flip theory 

Vashkovyak (1981) 

Lidov, Yarskaya (1974) 
Lidov, Ziglin (1976) 

Katz, Dong, Malhotra (2011), 
Lithwick, Naoz (2011) 
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Double averaged restricted circular 
three-body problem for arbitrary 

ratios of the semi-major axes 

M.A.Vashkovyak (1941-2022) 
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Classification of motions: Lidov, Ziglin (1975) 

с – total angular moment, G2 – 
the angular moment of the outer 
body 

Bifurcation diagram 
(Zhao, 2013) 

Different evolutionary pathways 
of the inner pair 

Double averaged general hierarchical  
three-body problem 
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Classification of motions 

Bifurcation diagram 
(Zhao, 2013) 

Bifuraction diagram 
(Palacian, Sayas,Yangus, 2013) 

Double averaged general hierarchical  
three-body problem 



Research into the dynamics of 
telecommunications satellites 

Some qualitative patterns and estimates of the orbital evolution of Molniya-1 satellites. Cosmic Research, 
1975, Vol. 13, No. 6 (with A.A. Soloviev). 

On quasi-stationary stable circular orbits with a daily period. Cosmic Research, 1982, Vol. 20, No. 1 (with 
M.A. Vashkovyak). 
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On the orbital evolution of a geostationary satellite. Cosmic Research, 1973, Vol. 11, No. 3 (with M.A. 
Vashkovyak). 

A semi-analytical method for computing spacecraft motion near a collinear libration point. Cosmic 
Research, 1976, Vol. 14, No. 6 (with M.A. Vashkovyak and A.P. Markeev). 
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Studies of periodic solutions 

A family of spatial periodic orbits in the vicinity of the Moon and planets. Doklady of 
the Academy of Sciences of the USSR, 1977, Vol. 223, No. 6 

Investigation of families of spatial periodic orbits in the three-body problem. Cosmic 
Research, 1979, Vol. 17, No. 3, p. 323 (jointly with V.Yu. Rabinovich). 

Method for constructing spatial periodic orbits in the Hill problem. Cosmic Research, 1982, 
Vol. 20, No. 6. 

Families of spatial periodic orbits of the Hill problem and their stability. Cosmic Research, 
1983, Vol. 21, No. 1 (jointly with V.A. Lyakhova). 
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Construction of families of three-dimensional periodic orbits of the three-body problem 
via KS transformations. Proceedings of the 10th International Conference on Nonlinear 
Oscillations. Varna, 1984. 



Flights to collinear libration points and 
station-keeping of spacecraft on nearby 

libration-point orbits 

Single-burn transfer to a quasi-periodic orbit near the Earth–Sun L₂ libration point and 
related topics. Cosmic Research, 1987, Vol. 25, No. 2 (in collaboration with V.A. Lyakhova 
and N.M. Teslenko). 

Investigation of trajectories for flights to a halo orbit near the Earth–Sun L₂ libration 
point using the Moon's gravity. Astronomy Letters, 1991, Vol. 17, No. 12 (with V.A. 
Lyakhova and N.M. Teslenko). 

Analytic method for computing motion along a halo orbit and the problem of 
shielding the SC from solar radiation in the Relikt-2 project. Cosmic Research, 
1994, Vol. 32, No. 1 (with M.A. Vashkovyak and V.A. Lyakhova). 
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Missions to asteroids 

Flights to several near-Earth asteroids (comets) using lunar gravity assist. Astronomy Letters, 
1995, Vol. 21, No. 2 (in collaboration with N.M. Teslenko). 

Solution of the multiple-asteroid flyby problem via an optimal-correction algorithm. Cosmic 
Research, 1988, Vol. 26, No. 4 (jointly with V.A. Zhirnov). 

On the problem of encounter with several asteroids. Cosmic Research, 1989, Vol. 27, No. 1  
(with V.A. Zhirnov). 
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Study of quasi-satellite orbits 

Mean motion 
resonance 1:1!    

A.Yu.Kogan (1990): quasi-satellite orbits are the trajectories of restricted three-body problem which 
are (1) located far beyond the Hill's sphere surrounding the minor primary body and (2) much less 
distant from it than from the major primary 

http://adsabs.harvard.edu/abs/1990dres.iafcY....K 

a: Sun-centered reference frame with the orientation fixed in the absolute space. The quasi-satellite and the 
planet move around the Sun with the same orbital period in elliptic and in circular orbits respectively.  
b: Sun-centered frame rotating with the mean orbital motion of the planet. 
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Study of quasi-satellite orbits 

Perturbation theory and analysis of the evolution of quasi-satellite orbits in the restricted three-body 
problem. Cosmic Research, 1993, Vol. 31, No. 2 (with M.A. Vashkovyak). 

On quasi-satellite orbits in the restricted elliptical three-body problem. Astronomy Letters, 1994, Vol. 
20, No. 10 (with M.A. Vashkovyak). 

On quasi-satellite orbits for the experiment aimed at refining the gravitational constant. Astronomy 
Letters, 1994, Vol. 20, No. 3 (with M.A. Vashkovyak). 

Spacecraft “Phobos” 
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Study of the effect of solar radiation 
pressure on spacecraft motion 

Secular effects of orbital evolution under the influence of light pressure. Cosmic Research, 1969, Vol. 7, No. 4,  

Method for accounting for the effect of light pressure forces in the semi-analytical computation of satellite 
motion. In: Mathematical Support of Space Experiments. Moscow: Nauka, 1978, pp. 149 (with E.Ya. Ivanova). 
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Lidov — a pioneer of the theory of 
guaranteed estimation 

On a priori estimates of the accuracy of parameter estimation using the least-squares 
method. Cosmic Research, 1964, Vol. 2, No. 5 

Minimax methods for estimation. KIAM Preprint 71, 2010.  
 
The fundamental problems of minimax estimation are described and the solving methods are 
set forth. The linear programming based solutions (Ch. I) are proposed for the minimax 
estimation problem under uncertain correlation of mеasurement errors (Ch. II), for the 
problem of generalized impulse correction (Ch. III), and for the problem of the optimal design 
of mеasurement experiments (Ch. IV). In concluding comments а comparison of the author’s 
results with the investigations of other researchers is presented. 
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CONCLUSION 

M.L. Lidov possessed a unique combination of depth of theoretical 

analysis and efficiency in solving applied problems. 

(4236)  Lidov 
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Thank you for your attention! 

Link to the chronological index of Lidov's works 
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The glass of tea 

Early 1960s. A meeting concerning the R-500 (Proton) launch vehicle project. 
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