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Abstract 

In the framework of restricted spatial circular three-

body problem “Sun+planet+asteroid” we study the 

dynamics at retrograde 1:1 mean motion resonance. 

Retrograde motion appears clockwise when viewed 

from above the north ecliptic pole of the Solar 

System. With the use of double numerical averaging  

we construct evolutionary equations that describe the 

long-term behavior of asteroid's orbital elements. 

Special attention is paid to possible transitions 

between different types of orbits existing at 

retrograde 1:1 resonance. 

1. Introduction 

Most of objects in the Solar system move around the 

Sun in the anticlockwise manner when seen from 

above the north ecliptic pole. And only a small 

number of celestial bodies move in opposite direction 

[1,2]. Recent theoretical studies demonstrated that 

retrograde 1:1 MMR can predict collision of asteroid 

and planet in the case of co-orbital motion [3,4]. The 

aim of our investigation is to obtain more 

information about properties of this resonance.   

2. Double averaged equations 

describing the dynamics at 

retrograde 1:1 mean-motion 

resonance    

In the case of mean-motion resonance three 

dynamical processes can be distinguished: "fast" 

process corresponds to planet and asteroid motions in 

orbit, "semi-fast" process is  variation of the 

resonance argument (which describes the relative 

position of the planet and the asteroid in their orbital 

motions), and, finally, "slow" process is the secular 

evolution of the orbit shape (characterized by the 

eccentricity) and orientation (it depends on the 

ascending node longitude, inclination and argument 

of pericenter).  

To study the "slow" process we constructed the 

evolutionary equations by means of numerical 

averaging over the "fast" and "semi-fast" motions. As 

a specific feature of these evolutionary equations we 

should mention that their right hand sides are not 

uniquely defined by values of the "slow" variables in 

some domains of these variables. The ambiguity 

appears since the averaging can be done over "semi-

fast" processes with different qualitative properties - 

in other words, it can be done over different types of 

resonance orbits. The consideration of this ambiguity 

provides us an opportunity to predict the possibility 

of transitions between different resonance orbits. 

Acknowledgements 

The author acknowledges the financial support from 

the Presidium of the Russian Academy of Sciences 

under the scope of the Program 28 "Space: 

investigations of the fundamental processes and their 

interrelationships” 

References 

[1]Wiegert, P., Connors, M., Veillet, C.: A retrograde co-

orbital asteroid of Jupiter. Nature, Vol. 543, pp. 687-689, 

2017. 

 

[2]Kankiewicz, P., Wlodarczyk, I.: How long will asteroids 

on retrograde orbits survive? Planet. Space Sci.,  Vol. 154, 

pp. 72-76, 2018. 

 

[3] Morais, M.H.M., Namouni, F.: A numerical 

investigation of coorbital stability and libration in three 

dimensions. CMDA, Vol. 125, 91-106, 2016. 

[4]  Huang, Y.,  Li, M., Li, J., Gong, S.: Dynamic portrait 

of the retrograde 1:1 mean motion resonance. 

ArXiv1804.10893, 2018. 

EPSC Abstracts
Vol. 12, EPSC2018-1157, 2018
European Planetary Science Congress 2018
c© Author(s) 2018

EPSC
European Planetary Science Congress


