
Asteroids, Comets, Meteors   -   ACM2017   -   Montevideo  
 

EFFECTS OF SOLAR RADIATION PRESSURE IN AN 

DOUBLE ASTEROID SYSTEM  

Geraldo Magela C. Oliveira 1,2, Antonio F. B. A. Prado 2, Diogo M. Sanchez 2 and Vivian M. 

Gomes 3 
 
1 Federal Center for Technological Education of Minas Gerais (CEFET-MG), Contagem, Brazil, 

{magela@contagem.cefetmg.br, geraldo.oliveira@inpe.br} 
2 National Institute for Space Research (INPE), São José dos Campos, Brazil,  

{antonio.prado@inpe.br,diogo.sanchez@inpe.br} 
3 São Paulo State University (FEG/UNESP), Guaratinguetá, Brazil {vivian.gomes@feg.unesp.br} 
 

 

Introduction: In recent years, several missions 

have been proposed for asteroids and comets, 

such as: Aster, Dawn, MarcoPolo-R, NEAR 

Shoemaker and Rosetta. Considering that such 

bodies, due to its high eccentricity, may have 

the periapsis near the Sun and the apoapsis far-

thest, the influence of radiation pressure on the 

spacecrafts may become relevant. Also, with 

the wide range of asteroid-Sun distances cov-

ered during an orbital period, the dynamics be-

comes more complex. 

 

The idea here is to study orbital transfers, in the 

restricted three-body problem, considering the 

effects of the radiation pressure in the trajectory 

of a spacecraft in a bi-impulsive maneuver in an 

asteroid system. Transfers among the Lagrangi-

an points and between the Lagrangian points 

and the asteroids are considered. The results 

show that the radiation pressure has a signifi-

cant participation in the process, because the 

gravitational force in an asteroid system is 

smaller when compared with systems having 

larger bodies. In the case of an asteroid system, 

it is possible to find solutions with lower and 

higher fuel consumption by considering the ini-

tial position of the spacecraft when the maneu-

ver begins. The figure 1 shows a previous result 

of this work for maneuvers around the double 

asteroid 1996FG3. 

 

The effects of the solar radiation pressure in the 

trajectory of the spacecraft can be modulated by 

changing the area/mass of the spacecraft, so it is 

possible to increase those effects by adding 

large panels to the spacecraft, if it is interesting 

for the mission. The idea is not to use the radia-

tion pressure as a control, but just to measure its 

effects when performing the bi-impulsive trans-

fer.  

 

 

 
Figure 1. Trajectories between the Lagrange points 

of the asteroid 1996FG3 considering the radiation 

pressure. 
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