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This schematic was created using the history of the remnant 
magnetic field from Apollo lunar samples. It shows the variation in 
the field and may indicate that the lunar magnetic field went 
through a number of reversals during its early history.

Early in the solar system’s history, the earth and moon shared a magnetosphere from 
4.1 to 3.5 billion years ago. At certain times, the moon’s magnetosphere would have 
served as a barrier to the harsh solar radiation from the active young sun. 

Earth and Moon Once Shared a Magnetic 
Shield, Protecting Their Atmospheres

According to a new model, the magnetospheres of the moon and earth were 
connected at their poles. Importantly for the evolution of earth, the high-energy solar 
wind particles could not completely penetrate the coupled magnetic field and strip 
away the atmosphere. This shared magnectic field also resulted in some atmospheric 
exchange: the extreme ultraviolet light from the Sun would have stripped electrons 
from neutral particles in Earth’s uppermost atmosphere, making those particles 
charged and enabling them to travel to the Moon along the lunar magnetic field lines. 
This may have contributed to the Moon maintaining a thin atmosphere at that time. 
The discovery of nitrogen in lunar rock samples support the idea that Earth’s 
atmosphere, which is dominated by nitrogen, contributed to the moon’s ancient 
atmosphere and its crust.

If our moon played a role in shielding our planet from harmful radiation from the Sun 
during a critical early time, then in a similar way, there may be other moons around 
terrestrial exoplanets in the galaxy that help preserve atmospheres for their host 
planets, and even contribute to habitable conditions. 


