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If a primary body is increasing in mass the hyperbolic 
orbit of a secondary body can become an elliptic orbit. The 
importance of this accretional capture mechanism to the Earth- 
Moon system was first suggested by Lyttleton (1). An analysis 
of the problem based on an instantaneous change of mass of the 
primary body has been given by Clark et al. (2). The importance 
of the accretional capture mechanism with regard to the 
satellites of Jupiter has been discussed by By1 and Ovenden (3). 

In order to determine the cross section for the accretional 
capture of the Moon by the Earth we have carried out a series 
of numerical calculations. The two-body gravitational inter- 
action between the Earth and the Moon is considered for various 
rates of mass change and for various ratios of initial to final 
mass of the primary body (the Earth). The impact parameter 
and initial velocity difference between the bodies are related 
to independent elliptical orbits of the Earth and Moon about 
the Sun. A wide range of these orbits has been considered. 

Accretional capture is favored if the ellipticities of 
the two bodies in their orbits about the Sun are such that they 
spend a relatively long time in close proximity to each other 
on a given orbit. For the capture cross section to be 
appreciable the time increment over which the change in mass 
occurs must be of the order of 100 years or less. However, the 
total change of mass can be as low as one percent. It is 
concluded that there is a significant probability that the Moon 
could have been captured by the Earth due to a change in mass 
of the Earth. 

Accretional capture most likely occurred during the primary 
accretion ofthe terrestrial planets. We hypothesize that 
initially the Earth and the Moon accreted as independent planets 
with the Earth only slightly larger. As their masses increased 
the increase in their gravitational attraction increased their 
collision cross sections, amplifying the mass difference (4). 
Late accretion would preferentially occur on the larger body, 
the Earth. It is during this late stage of rapid accretion 
that accretional capture may have occurred. A natural 
consequence of this hypothesis is that the moon should be 
depleted in late accreting elements such as iron and the 
volatiles. 
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